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$60,46 Instrument approach procedure. Vflien instrument let­
down to an airport is necessary, a standard instrument approach procedure 
prescribed for that airport by the Administrator shall be used, unless; 

(a) A different instrument approach procedure specifically 
authorized by the Administrator is used, or 

(b) A different instrument approach procedure is authorized by 
air traffic control for the particular approach, provided such 
authorization is issued in accordance with procedures approved by the 
Administrator. 

"NOTE: Standard instrument approach procedures prescribed by the 
Administrator are published in the CAA Flight Information Manual, for 
sale by the Superintendent of Documents, U„ S. Government Printing Office, 
Washington 25, D. C. Such procedures have been carefully investigated 
with respect to pattern and terrain clearance. Safety would not permit 
several aircraft to make simultaneous use of more than one instrument 
approach procedure unless such operations were controlled. 

§60.46-1 Standard instrument approach procedures (CAA rules "which 
apply to fl60.46). Standard instrument approach procedures prescribed 
by the Administrator are published in Regulations of the Administrator, 
Part 609. 

(NOTE: The Administrator has compiled excerpts from Part 609 
covering the material previously published as {60.46-2, JJ60.46-3, 
060.46-6, JJ6O.46-8 and §60.46-10. These excerpts are contained in 
Appendix A to Civil Aeronautics fcknual 60 o) 
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Civil Aeronautics Administration U. S. Department of Commerce 

REGULATIONS OF THE ADMINISTRATOR 
Excerpts from Part 609 

S t a n d a r d I n s t r u m e n t A p p r o a c h P r o c e d u r e s 

See. 
eo&.t Definitions. 
609.2 Basis and purpose. 
609.3 Introduction. 
608.1 Symbols used in celling and visibility 

minimums. 
809.8 Radio range procedures determina­

tion. 
609.8 Low frequency range procedures. 
60B.7 High frequency range procedures. 
609.8 Automatic direction finding proce­

dures determination. 
609.9 Automatic direction finding pro­

cedures. 
609.10 Instrument landing system pro-

cedures determination. 
609.11 Instrument landing system pro­

cedures. 
809.13 Ground controlled approach proce­

dures determination. 
A U T H O R I T Y : §S 609.1 to 609.12 issued under 

sec. 205, 54 Stat. 934, as amended,- 49 V. 3 . C. 
425. Interpret or apply see. 601, 52 Stat. 
1007, as amended; 49 U. S. C. 561. 

i 609.X Definitions. As used in this 
part: 

<a> "Act" shall mean Civil Aeronautics 
Act of 1938. as amended. 

<b) "Administrator" shall mean Ad­
ministrator of Civil Aeronautics. 

§ 609.2 Basts and purpose, (a) The 
basis of this part is found in sections 205 
(a) and 601 of the act and §§ 42.56, 60.46, 
and 61.273 of this title. 

(b) The purpose of this part is to pre­
scribe standard instrument approach 
procedures. 

§ 609.3 Introduction—(a) Persons to 
whom, applicable. The standard instru­
ment approach procedures prescribed in 
this part (including ceiling and visibility 
minimums for take-off and landing at 
particular airports) shall be identical 
for all users, with the following excep­
tions: The take-off and landing mini­
mums shall not apply to (1) military 
aircraft, or (2) users for whom the Ad­
ministrator has specifically authorized 
lower minimums. The take-off mini­
mums shall not apply to those users for 
whom the Administrator has not been 
authorized to prescribe take-off mini­
mums. 

(b) Use of additional data. Because 
of obstructions or rugged terrain adja­
cent to many airports, the Coast and 
Geodetic Survey Charts, especially the 
approach and landing charts, covering 
the area where an instrument let-down 
Is proposed, should be studied carefully 
before an approach is made. 

(c) Revisions of procedures. Revi­
sions of. or additions to .standard in-
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strument approach procedures will be 
published hi the F E D E R A L R E G I S T E R , and 
may appear in the Airman's Guide and 
Flight Information Manual. 

(d) Use ol radio navigational facilities 
requiring flight check. When a flight 
check of a radio navigational facility is 
required, a NOTAM will be issued stat­
ing: "Ground checked only, awaiting 
flight check." When this type of 
NOTAM is issued, the following will ap­
ply: 

(1 ) If the facility Is very high fre­
quency, the navigational feature will be 
shut down and no utilization for naviga­
tional purposes will be authorized. 

(2) if the facility is low frequency 
(200 to 400 kes) non-simultaneous type 
range, the navigational feature will be 
shut down and no utilization for navi­
gational purposes will be authorized. 

(3) If the facility is low frequency 
(200 to 400 kes) simultaneous type 
range, it may be used as a homing facil­
ity only. 

(i) In addition, this type of facility 
may be used as an ADF approach aid by 
scheduled air carriers, provided that 
their operations specifications authorize 
an ADF instrument approach to the air­
port concerned. 

(ii) Irregular air carriers and other 
operators may use this type of facility 
as an ADF instrument approach aid if 
an ADF procedure for the airport con­
cerned, is prescribed by the Administra­
tor, o i if an approach is conducted us ­
ing the same course for an ADF track 
as that specified in the approved range 
procedure and with identical altitudes as 
used in the range approach. 

This paragraph shall not apply in the 
Territory of Alaska, lncluding-the Aleu­
tian Islands, or in the central and west­
ern Pacific Islands under United States 
Jurisidiction, including the Territory of 
Hawaii and the islands of Canton, Wake, 
and Guam until further notice. 

I 609.4 Symbols used in ceiling and 
visibility minimums.'Letiei3 that appear in 
the standard instrument approach pro­
cedures tables under the column oh cell­
ing and visibility minimums are 
explained as follows: 

"R" means regular landing minimums. 
They are authorized when it Is necessary 
to circle the airport or maneuver in any 
manner for landing. They apply to aircraft 
having stall speed as established In Airplane 
Operating Manual of more than 75 miles per 
hour at maximum certificated landing weight 

with full flaps, landing gear extended, and 
power off, 

"(E) "means regular landing minimums 
for aircraft having stall speeds as established 
In the Airplane Operating Manual of 75 
miles per hour or less at maximum certif­
icated landing weight with full flaps, landing 
gear extended, and power off. When regular 
landing minimum for all aircraft are identi­
cal, only "R" will be used, 

"B" means straight-in landing minimums 1 

where minimums lower than regular land­
ing minimums are possible. If no reduction 
for straight-in landings is authorized, regu­
lar landing minimums will apply for 
stralght-in and "S" will not be shown. Re­
ductions in regular minimums will be 
authorized only when landing can be ac­
complished straight in from the navigational 
facilities being used to the near end of the 
runway without exceeding BOO feet per 
minute rate of descent and without change 
of direction of more than 30 degrees. These 
reductions will apply to all types of aircraft, 
unless "(B)" is less than "S" in which case 
the lower min imum applies to the lower 
stall speed aircraft. 

*'A" means alternate minimums. They 
are authorised when an alternate airport Is 
required. They apply to all types of aircraft. 

"T" means tafce-off minimums. They 
apply to all types of aircraft. 

"NA" means not authorized. 

§ 609.5 Radio range procedures deter-
minatitm.—(a) General, The policies 
set forth in this section will be used by 
the civil Aeronautics Administration in 
formulating and approving all radio 
range procedures including those pre­
scribed in §5 609.6 and 609.7. 

(1) Deviations. The criteria outlined 
in this section will normally be adhered 
to in formulating and approving all radio 
range procedures; however, If any devia­
tion is necessary, a note will be included 
on the procedure stating that a deviation 
has been authorized. 

(2) Number of procedures established. 
(i) More than one radio range procedure 
may be established for a particular 
airport when a different direction of 
approach is involved. An instrument 
approach procedure may be established 
when a fan marker, compass locator or 
intersection is situated within seven miles 
of the airport and located on ia) a con-

• ILS Procedures: Straight-in landing min­
imums apply only when all components of 
iLtt are operating and only to runway indi­
cated. In other cases, minimum? ere desig­
nated by "R" and apply to aircraft with stall 
speed of more than 75 miles per hour. For 
aircraft with stall speed of 76 miles per hour 
or less, circling minimums may be reduced 
by 100 feet and one-half mile but in no case 
leas than 500-1. 



tinuation of the course which passes over 
or is adjacent to the airport, or (b) a 
range course other than the one serving 
for the approach from over the range 
station. To be usable for a final ap­
proach fix, an intersection may consist of 
a radio bearing or a range course. The 
station forming the fix, however, must be 
located within 25 miles of the intersection 
and the angle of intersection must be at 
least 45 degrees. The additional proced­
ures will be established in the same man­
ner as a procedure from over the radio 
range station and will be complete in all 
details including procedure turn, direc­
tion and approach altitudes, 

(ii) When additional procedures are 
established they will be numbered in ac­
cordance with the number of radio range 
procedures approved for the airport. 

EXAMPLE. Stapleton Airport, Denver, Col­
orado, baa two radio range procedures. Pro­
cedure T-'r,. i uses the north course of tfce 
Denver range for final approach, and Pro­
cedure Mo. 2 uses the s juth course of the 
EenTer R inze ^nd the Aurora FM for final. 

Sb- f'tifiai approach procedure. (1) 
The initial approach to the radio range 
station will normally be made from a 
primary fix (radio range, fan marker, 
reliable intersection—includlr* bearings 
or "H" type radio beacon • located on a 
course and more than 25 mi l3s froai the 
radio range station to be used for t i e 
approach. Fixes located less than 25 
miles from the range station wLU be 
shewn as secondary fixes. 

(2) Initial approaches to the radio 
range station will be shown only along 
the range course associated with the 
facility. 

EXAMPLE. Madison, Wisconsin, range has 
n o CQMTE£ along an? airway oltiac-ugb. the west 
course of the Milwaukee range lies alon^ 
the center-line of an airway and across Mad­
ison range stat icn. T h e Initial approaches 
wul not be shown along the airway from 
Milwaukee but only along courses of the 
Madison range. 

(3) Attitudes: (i) Initial approach al­
titudes are the minimum en route cruis­
ing altitudes authorized between the last 
radio fix and the range station. These 
altitudes are based on the same criteria 
as used in determining minimum en 
route altitudes, providing at least 1,000 
feet clearance above all obstructions 
within five miles on each s;de of the 
course except to those areas designated 
as mountainous areas. Normally, initial 
approach altitudes In mountainous areas 
will provide a clearance of at least 2.000 
feet above obstructions within five miles 
on each side of the course. 

(ii) Initial approach altitudes from 
primary fixes will be specified on the 
procedure for the direction involved by 
the term "minimum en rente altitude" 
and will corrtspond to the authorized 
minimum en route altitude along the 
designated coursei. The term "minimum 
en route altitude" will also be used to 
specify the init'al approach altitude 
where no primary fix exists along the 
ccurse. 

i iii) Initial approach altitudes from 
secondary fixes will be specified on the 
procedure where such fixes provide for 
lower altitudes than from primary fixes 
on the same course. Reduction? from 
established mlnlmuni en Mute altitudes 
will be made even in mountainous c o u n ­
try provided that a minimum abstrac­
tion clearance of 1,000 feet in an area 
five miles on each side of the course is 
provided from the secondary fix to the 
radio range station. AU p.ltltiides speci­
fied wiU be computed to the nearest 100 
feet (i. e., 1150 feet will be indicated as 

1.100 feet; 1.151 feet will be indicated as 
1,200 feet, etc.) . 

'iv) The initial approach altitudes 
will be specified in all cases on all courses 
in areas outside the continental limits of 
the United States or its territories. 

(c) Shuttle. Where necessary, a 
shuttle between two fixes or within a 
specified distance of the range station 
will be prescribed to allow for descent to 
a lower altitude after initial approach 
and prior to commencement of the final 
Bpproach. Vertical and lateral clear­
ance will be provided as In the case of 
initial approach. 

(d) Procedure turn. Procedure turns 
will be established and specified In radio 
range procedures for use In a return to 
the final approach course (inbound). 
Normally, a procedure turn involves an 
initial left turn through the range 
course, followed by a turn to the right 
Tor a return to the final approach course. 
Direction of the turn WiU be specified as 
north, south, east, or west side of final 
approach course. This type of turn will 
be standard whenever terrain, obstruc­
tions, and traffic will permit. The de­
gree of turn and the point at which the 
turn will be made is left to the discretion 
of the pilot, but the maneuver will be 
completed within the maneuvering area 
at or above the altitude established to 
provide the required obstruction clear­
ance. 

(1) ALTITUDES. A minimum altitude 
will be established for a procedure turn 
within a distance of ten miles from the 
radio range station and will normally 
provide obstruction clearance Of 1,000 
feet for ten miles from the center-line 
of f i e range course on the maneuvering 
side and for five miles on the opposite 
side. Altitudes based on this criteria 
will be established also for procedure 
turns at distances of i5. 20, and 25 miles 
from l i e range station and will be in­
cluded in the procedure as an advisory 
item in the event it Is necessary or ad­
visable to go beyond the normal ten-mile 
limit. Where procedure turns at dis­
tances of 15, 20, and 25 miles are not 
desired the term "Not Authorized" (NA) 
will be used. 

(2'' Deriarions. Deviations from the 
stMda:d procedure turn will be made in 
the following ordsr: When a turn cannot 
be made cn the left side of the course 
due to unusually high obstructions, such 
as the mountain ranges on the west side 
of the Denver. Colorado radio range, the 
turn will be made or the right side of 
trie course and an explanatory note will 
be included in the procedure as, "all 
turns will be made on the east side of 
the north course, high terrain west side 
of north ccurse." 

re> F:tal approach. The term "final 
approach" as u.̂ ed in ridlo range proce­
dures is defined as beginning at the point 
where the procedure torn is completed, 
the aircraft headed back toward the 
range station, and ending at the point 
w*iere missed approach commences. 
There will be only one final approach in 
B.:.y one procedure. 

i l ) ALUL^DES. The altitude over the 
radio range s^aucn on final approach will 
be based on an assumption that the pro­
cedure TIIXU »iH be made witiun ten miles 
fioii: the radio range sUttioti. The es­
tablished altitude will bt at least 500 feet 
abc/- all obstructions between the point 
wheie the procedure turn is completed 
and the raage station, and normally will 
provide this clearance for an area of five 
toiler on each side of the center-line of 
the radio range course. The final ap­
proach, if commenced more than ten 
miles from the range station, will provide 

for at least 1,000 feet clearance above ob­
structions and will be reduced to 500 feet 
only when within ten miles. These alti­
tudes will be shown to the nearest 20-
foot interval (L s.. 510 feet will be in­
dicated as 500 feet. 511 feet will be in­
dicated as 520 feet, etc.). 

(i) Range station to airport, (a) For 
that part of the final approach which 
lies between the range station and the 
nearest usable portienof the airport, a 
m i n i m u m clearance of at least 300 Jeet 
above obstructions will be provided for 
an approach area two miles on each side 
of the center-line when the range station 
is located at or within seven miles of the 
airport. 

(b) Where the terrain features are 
ideal and flight from the range station 
to the airport would cot be over thickly 
populated areas nor hazardous obstruc­
tions, an instrument approach procedure 
may be established and approved for an 
airport located at a distance in excess 
of seven miles. When there is need for 
establishing an instrument approach 
procedure to an airport located in excess 
of seven milei, consideration will be 
given to the following policy; 

U) Oner seven to ten miles. When 
located '.:CRJN ieven to ten miles, obstruc­
tion clearance of 400 feet will be pro­
vided Ioi t n area two miles on each side 
of the centerline of the proposed course. 

(2) Over ten to twelve miles. When 
locstcd from ten to twelve miles, ob­
struction clearance of £00 feet will be 
proYiciid for an area two miles on each 
side of the centerline of the proposed 
course. 

< 3 > Over twelve miles. When located 
more than twelve miles, operations will 
be conducted in accordance with visual 
Sight iules from the ladio range station. 

< 2) Final approach from a tan marker 
or other radio aid. For each procedure 
there may be one direction from which 
the initial approach may become the 
final approach with the resulting elimi­
nation of a procedure turn. This may 
be accomplished only if such an ap­
proach is from a fan marker or other 
radio aid so situated on a final radio 
course and close enough to the range 
station that it may be reasonably con­
sidered as assisting the final approach 
in its true sense. The distance of this 
fan marker or ottier radio aid frond the 
range station will not normally esceed 
ten miles. The final approach altitude 
will provide at least 1,000 feet clearaneo 
up to the Jan marker or other radio aid. 
and at least 51)0 feet of clearance from, 
that point to the radio range station. 
This clearance will normally be provided 
for an area of Rve miles on cither side 
of the centerline of the range course. 

(3) Magnetic course from range sta­
tion Jo airport. When plotting the mag­
netic course from the range station to 
the airport, two conditions will be con­
sidered. Where the bearing from the 
range station to the end of the runw3? 
to be used does not diverge more than 
30° from the direction of that runway, 
and a reaicnable rate of descent is pos­
sible, the magnetic course shown will 
correspond with the bearing from the 
range station to the approach end of the 
runway, and v straight-in approach may 
bu aaihoriZed. Where this condition Is 
not possible, the magnetic course from 
the rcrgc ftattom toward the approxi­
mate eerier of 'he airport landing area 
will be shown. This bearing shall be 
that which bisects the anrle formed by 
two straight lirtes l e n d i n g from the 
range station to the outer ends of t h c 

airport ruoways. 
<4> Distance /rom range sfafion *o 

2 



airport. The distance Irom the range 
station to the airport is normally meas­
ured on a straight line along the mag­
netic course from the range station to 
the approach end of the runway. If, 
however, a straight-in approach cannot 
be authorized by application of subpara­
graph (3) of this paragraph, the dis­
tance will be measured along the mag­
netic course from the range station to 
the first point of intersection of the 
course with any runway on the airport. 
At airports where no runways exist, the 
distance will be measured along the mag­
netic course from the ranfff station to 
the point of intersection with Lbe near­
est boundary of the landing area. 

(f> Missed approuch procedure, A 
missed approach procedure will be for­
mulated and approved for use when 
necessary. The recovery will be made 
normally on a course which most, nearly 
approximates a continuation of th° final 
approach course after due consideration 
of obstructions, terrain, arid other fac­
tors influencing the safety of the opera­
tion, A missed approach will be initiated 
( i i at the point where the aircraft has 
descended to authorJwd land ins mini­
mums if visual contact is not established, 
or uit if the landing has not been ac­
complished, or ' i i i ) when directed by Air 
Traffic Control. Time limitations will 
not be used due to the variations in the 
approach speed of different types of air-
ctaft. 

(1) Altitudes. The altitude to which 
the flight will proceed in execution of a 
missed approach will not be less than 
that established lor en route flight, and 
will normally be specified to within 25 
miles of the range station 

<2) Alternate missed approach, pro­
cedures. Consideration will be given to 
the establishment of an alternate missed 
approach procedure only when such a 
procedure will facilitate the handling 
of air traffic. When an alternate missed 
approach procedure is formulated, it 
will be approved by the local Aviation 
Safety Office, Civil Aeronautics Admin­
istration, and made known to the appro­
priate air traffic control personnel. An 
alternate missed approach procedure 
will be indicated under the missed ap­
proach item of the instrument approach 
procedure by the phrase "or as directed 
bv. air traffic control." 

5 609.8 Autqpiatic direction finding 
prncedures determination. <a) General. 
The policies set forth in this section will 
be used by the Civil Aeronautics Ad­
ministration in formulating atid ap­
proving ali automate direct!'.'!) finding 
procedures tnrludire thus* pre^'T i bed in 
6i>09.9, 

(1) Deviations. The criteria outlined 
in this section will normally be adhered 
to in formulating and approving all ADF 
procedures; however, if any deviation is 
necessary, a note will be included on 
the procedure stating that a deviation 
has been authorized. 

(2) Nnmher ot procedures established. 
<'0 More than one ADF proce'i'ir* may 
be established for a particular airport 
depending upon the number of farilitips 
available /or ADF approaches and the 
directions of approach involved The 
additional procedures will be established 
in the same manner as the first proce­
dure and will be c o m p l y in ^1 retails 
including procedure turn, direction and 
approach altitudes 

(ii) When additional procedures are 
established, they will be numbered in 
accordance with fhe numbpr of APF 
procedures approved J"t the airport. 

ETimple ChlcJigo MWTny Airport P R I 

a compass locator on the back course of tbe 
ILS localizer; frequency 248 kc, identification 
TH. and Procedure Ho. 2 uses the compass 
locator at the IL3 colter marker, frequency 
219 kc, identification CH. 

(b) Initial approach procedure. (1) 
The initial approach to the radio facil­
ity will normally be made from a pri­
mary fix (radio range, fan marker, 
reliable intersection—including bearings 
or "H" type radio beaconi located on a 
course and more than 25 miles from the 
radio facility to be used for the ap­
proach. Fixes located less than 25 miles 
from the radio facility will be shown as 
secondfiry P.xtS. 

'2) Magr.rlic courses used in ADF 
procedures will always be computed 
using trie isogoiiic line nearest the radio 
facility tor which the procedure Is being 
formula ted. 

(3) Altitudes: (i) Initial approach 
altitudes are the minimum en route 
cruising altitudes authorized between the 
last radio fix and the radio facility. 
These altitudes are based on the same 
criteria as used in determining mini­
mum en route altitudes, providing at 
least 1,000 feet clearance above all ob­
structions within five miles on each side 
of the course except in those areas desig­
nated as mountainous areas. Normally, 
initial approach altitudes in mountain­
ous areas will provide a clearance of at 
least 2,000 feet a b o v e obstructions within 
five miles on each side of the course. 

(11) Initial approach altitudes from 
primary fixes will be specified on the 
procedure for the direction involved by 
the term "minimum en route altitude" 
and will correspond to the authorized 
minimum en route altitude along the 
designated courses. The term "mini­
mum en route altitude" wili also be used 
to specify the Initial approach altitude 
where no primary fix exists along the 
course. 

(iii) Initial approach altitudes from 
secondary fixes will be specified on the 
procedure where such fixes provide for 
lower altitudes than from primary fixes 
on the same course. Reductions from 
established minimum en route altitudes 
will be made even in mountainous coun­
try : Provided, That a minimum obstruc­
tion clearance of 1,000 feet in an area 
five miles on each side of the course fs 
provided from the secondary fix to tfre 
radio facility. All altitudes specified 
wilt be computed to the nearest 100 feet 
(i. e . 1.150 feet will be Indicated as 
1,100 feet, 1,151 feet wili be indicated 
as 1.200 feet, e t c ) . 

( iv) ' ( h e initial approach altitudes 
will be specified in all cases on all courses 
in. areas outride the continental limits of 
the United States or its territories. 

(c) Shuttle. Where necessary, a 
shuttle between two fixes or within a 
speoifled distance of the radio facility 
will be prescribed to allow for descent 
to a lower altitude after initial approach 
and piior to commencement of the final 
approach. Vertical and lateral clearance 
will be provided as in the case of initial 
approach. 

<d> Prixedure turn. Procedure turns 
will be established and specified in ADF 
procedures for use in a return to the final 
approach course Unbound). Normally, 
a procedure turn involves an initial left 
turn throuKh the outbound course, fol­
lowed by a turn to the right for a'return 
to the final approach course. Direction 
•of the turn wilt be specified as north, 
south, east, or west side of final approach 
course. This type or turn wli! be stand­
ard whenever terrain, obstruction, and 
traffic will permit. The dearee of turn 
nij'i lh? point st which the turn will he 
rnorlt- k. i-fi i.-. i.ii"-. 'Uscretiou of the pilot, 

but the maneuver will be completed with­
in the maneuvering area at or above the 
altitude established to provide the re­
quired obstruction clearance. 

(1) /latitudes. A minimum altitude 
will be established for a procedure, turn 
within a distance of ten miles from the 
radio facility and will normally provide 
terrain and obstruction clearance of 
1,000 feet for ten mites from the center-
line of the course on the maneuvering 
side and for five miles on the opposite 
side. Altitudes based on this criteria will 
also be established for procedure turns 
at distances of 15, 20, and 25 miles from 
the radio facility and will be included in 
the procedure as an advisory item in the 
event it is necessary or advisable to go-
beyond the normal ten-mile limit. 
Where procedure turns at distances of 
15, 20, and 25 miles are not desired the 
term "Not Authorized" (NA) will be used. 

(2) Deviations. Deviations from the 
Btandard procedure turn will be made in 
the following order: When a turn can­
not be made on the left side of the track 
due to unusually high obstructions the 
procedure turn will be made on the right 
side of the track and an explanatory 
note will be included in the procedure. 

(e> Final approach. The term "final 
approach" as used in ADF procedures Is 
defined as beginning at the point where 
the procedure turn is completed, ( t h e 
aircraft headed back toward the radio 
facility, and ending at the point where 
missed approach commences. It ts nor­
mally the course having a bearing which 
most nearly approximates the magnetic 
course from the radio facility to the air­
port. Specific courses, both outbound 
and inbound in degrees magnetic will be 
indicated in the instrument approach 
procedure to avoid any confusion. There 
will be only one final approach in any 
one procedure. 

(1) Altitudes. The altitude over the 
radio facility on final approach will be 
based on an assumption that the proce­
dure turn will be made within ten miles 
from the facility. The established alti­
tude will be at least 500 feet above all 
obstructions between the point where 
the procedure turn !s completed and the 
radio facliity, and normally will provide 
this clearance for an area of five miles 
on. each side of the centerline of the 
course. The final approach. If com­
menced more than ten miles from the 
radio facility, will provide for at least 
1,000 feet clearance above obstructions 
and will be reduced to 500 feet only when 
within ten miles. These altitudes will 
be shown to the nearest 20-foot interval 
(1. e., 510 feet will be indicated as 500 
feet. 511 feet will be indicated as 520 
feet, etc.) . 

(i) Radio facility to airport., (a) For 
that part of the final approach which 
lies between the radio facility and the 
nearest usable portion of the airport, a 
minimum clearance of at least 300 feet 
above obstructions will be provided for 
an approach area two miles on each side 
of the centerline when the radio facility 
is located at/or within seven miles of 
the airport. 

(6) Where the terrain features are 
ideal and flight from the,radio facility 
to the airport would not be over thickly 
populated areas nor hazardous obstruc­
tions, an instrument approach procedure 
may be established and approved for an 
airport located at a distance In excess of 
seven miles. When there is need for 
establishing an instrument approach 
procedure to an airport located In excess 
of seven miles, consideration will be 
given to the following policy: 

(/) Over seven to ten, miles. When 



located from seven to ten miles, obstruc­
tion clearance of 400 feet will be pro­
vided for an area two miles on each side 
of the centerline of the proposed course. 

i2> Over ten to twelve miles. When 
located from ten to twelve miles, obstruc­
tion clearance of 500 feet will be pro­
vided for an area two miles on each side 
of the centerline of the proposed course. 

< 3) Over ttcelse miles. When located 
more than twelve miles, operations will 
be conducted in accordance with visual 
flight rules from the radio facility. 

(2) Final approach from o fan marker 
or other radio aid. For each procedure 
there may be one direction from which 
the initial approach may become the 
final approach with the resulting elimi­
nation of a procedure turn. This may 
be accomplished only if such an ap­
proach is from a fan marker or other 
radio aid so situated on a final approach 
course and ciose enough to the radio fa­
cility that it may be reasonably consid­
ered as assisting the final approach in 
its true sense. The distance of this fan 
marker or other radio aid from the radio 
facility will not normally exceed ten 
miles. The final approach altitude will 
provide at least 1,000 feet clearance up 
to the fan marker or other radio aid, and 
at least 500 feet clearance from that 
point to the radio facility. This clear­
ance will normally be provided for an 
area of five miles on either side of the 
centerline of the final approach course. 

(3) Magnetic course from radio fa-
cUity to airport. When plotting the 
magnetic course from the radio facility 
to the airport, two conditions will be con­
sidered. Where the bearing from the 
radio facility to the end of the runway 
to be used does not diverge more than 
30° from the direction of that runway, 
and a reasonable rate of descent is pos­
sible, the magnetic course shown will 
correspond with the bearing from the 
radio faculty to the approach end of the 
runway, and a straight-in approach may 
be authorized. Where this condition is 
not possible, the magnetic course from 
the radio facility toward the approxi­
mate center of the airport landing area 
will be shown. This bearing shall be 
that which bisects the angle formed by 
two straight lines extending from the 
radio facility to the outer ends of the 
airport runways. 

(4) Distance from radio facility to air­
port. The distance from the radio fa­
cility to the airport is normally measured 
on a straight line along the magnetic 
course from the radio facility to the ap­
proach end of the runway. If, however, 
a straight-in approach cannot be author­
ized by application of subparagraph <3) 
of this paragraph, the distance wUl be 
measured along the magnetic course 
from the radio facility to the first point 
of intersection of the course with any 
runway on the airport. At airports 
where no runways exist, the distance will 
be measured along the magnetic course 
from the radio facility to the point of 
intersection with the nearest boundary 
of the landing area. 

(f) Missed approach procedure. A 
missed approach procedure will be for­
mulated and approved for use when 
necessary. The recovery will be made 
normally on a course which most nearly 
approximates a continuation of the final 
approach course after due consideration 
of obstructions, terrain, and other fac­
tors influencing the safety of the opera­
tion. A missed approach will be ini­
tiated li> at the point where the aircraft 
has descended to authorized landing 
minimums if visual contact is not estab­
lished, or (11) if the landing has not been 

accomplished, or (iii) when directed by 
Air Traffic Control. Time limitations 
will not be used due to the variations in 
the approach speed of different types of 
aircraft. 

(1) Attitudes. The altitude to which 
the flight will proceed in execution of a 
missed approach will not be less than 
that established for en route flight, and 
w l̂l normally be specified to within 25 
rniles of the radio facility. 

<2> Alternate missed approach pro­
cedures. Consideration will be given to 
the establishment of %n alternate missed 
approach procedure only when such a 
procedure will facilitate the handling of 
air traffic. When an alternate missed 
approach procedure is formulated, it will 
be approved by the local Aviation Safety 
Office, Civil Aeronautics Administration, 
and made known to the appropriate air 
traffic control personnel. An alternate 
missed approach procedure will be indi­
cated under the missed approach item of 
the instrument approach procedure by 
the phrase "or as directed by air traffic 
control." 

i 609.10 Instrument landing system 
procedures determination—(a) General. 
The policies set forth in this section will 
be used by the Civil Aeronautics Aflmiri-
istration in formulating and approving 
all instrument landing system (ILS) 
procedures, including those prescribed in 
jf609.ll. 

(1) Deviations. The criteria outlined 
in this section will normally be adhered 
to in formulating and approving an ILS 
procedures; however, If any deviation Is 
necessary, a note will be Included on the 
procedure stating that a deviation has 
been authorized. 

(2) Wumber of procedures established. 
More than one ILS procedure may be es­
tablished for a particular airport when 
a different direction of approach is in­
volved. Where more than one procedure 
is established Procedure No, 1 will be 
that which is based on the utilization of 
the front course of the U S , and Proce­
dure No. 2 will be that which utilizes the 
back course of the ILS. 

(b) Initial approach procedure. The 
initial approach to the I t s will normally 
be made on the associated primary 
navigation facility, radio range or radio 
Deacon, or from an intersection thereof. 
Transition from the primary radio fa­
cility to the TTfi localizer course will be 
made from the specified points (radio 
range, reliable intersections—including 
bearings, localizer courses, fan markers, 
or compass locators) on predetermined 
established courses between such fixes 
and the localizer course or the outer 
marker compass locator of the ILS. In 
some cases, however, it may be desirable 
to proceed first to the L 5 radio range 
station or VOR facility thence to the ILS 
localizer course to start the approach. 

(1) Attitudes. The minimum altitude 
for transition to the ILS from specified 
fixes will not be less than the minimum 
published en route altitude. These pub­
lished altitudes will be based solely on 
clearance above obstructions. Where 
there is no published en route altitude, 
the transition altitude will be established 
by providing at least 1,000 feet clearance 
above all obstructions for an area five 
miles on each side of the transition 
course. In those areas designated as 
mountainous areas, a clearance of at 
least 3,000 feet above obstructions will 
normally be provided. All altitudes will 
be computed to the nearest 100 feet (i. e. 
1.150 feet will be indicated as 1,100 feet, 
1451 feet will be indicated as 1,200 feet, 
etc.) . 

(c) Shuttle. Where n e c e s s a r y , a 
shuttle will be prescribed within a speci­
fied distance of the outer marker or outer 
marker compass locator after initial ap­
proach and prior to commencement of 
the final approach. Vertical and lateral 
clearance will be provided as in the case 
of the ini t ia l approach. 

" (d) Procedure turn. Procedure turns 
will be established and specified in ILS 
procedures for use in a return to the final 
approach course (inbound). Normally, 
a procedure turn involves an initial left 
turn through the outbound localizer 
course within five miles of the outer 
marker, followed by a turn to the right 
for a return to the final approach course. 
Direction of the turn will be specified as 
north, south, east, or west side of the 
final approach course. This type of turn 
will be standard whenever terrain, ob­
structions, and traffic will permit. The 
degree of turn and the point at which 
the turn will be made is left to the dis­
cretion of the pilot, but the maneuver 
will be completed within the maneuver­
ing area at or above the altitude estab­
lished to provide the required obstruc­
tion clearance. A specified procedure 
turn need not be made when the final 
approach course can be established prior 
to commencing descent on the glide path 
to final approach m i n i m u m * and, (i) the 
final approach course (inbound) can be 
intercepted at an angle of less than 90° 
and within five miles of the outer 
marker from an established radio fix 
on a course specified In the ILS proce­
dure, or (ii) when final appjoach can 
be accomplished from an established 
holding pattern. 

(1) Altitudes, (i) A m i n i m i r m alti­
tude will be established for a procedure 
turn within a distance of five miles from 
the outer marker and will not be less 
than the altitude of the glide path at 
the outer marker. The established alti­
tude will normally provide obstruction 
clearance of at least 1,000 feet for five 
miles on each side of the center-line of 
the localizer course. Where necessary, 
an upward adjustment of the minimum 
altitude will be made to insure safe 
clearance of any prominent obstruction 
Immediately beyond the specified area. 

(Ii) A procedure turn may be made 
between Sve and ten miles from the 
outer marker when necessary to effect 
proper interception with the "glide path. 
In such instances, the m i n i m u m proce­
dure turn altitude will not be less than 
the altitude of the glide path at the 
outer marker and will provide clearance 
of at least 1,000 feet above the terrain 
and all obstructions In an area five miles 
on each side of the center-line of the 
localizer course. Altitudes of procedure 
turns authorized at distances greater 
than five mites from the outer marker 
will be included in the procedure as an 
advisory item. Where procedure turns 
at distances greater than five miles are 
not desirable, the term "not authorized" 
(NA) will be used. 

(2) Deviations. Where strict adher­
ence to the distances specified in the 
preceding subparagraphs would estab­
lish an undesirable instrument approach 
procedure, minor deviations may be per­
mitted provided safety will not be ad­
versely affected. 

(e) Final approach. The term "final 
approach" as used in the ILS procedures 
is defined as that portion of the approach 
(inbound) on the localizer course after 
the glide path has been interoepted at 
or immediately beyond the outer marker 
and descent to authorized landing mini­
mum altitude is started. 
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fl) Altitudes. The altitude on the 
final approach will provide for clear­
ance of terrain and obstructions In the 
approach area as hereinafter specified 
in "Obstruction Clearance for Pinal Ap­
proach." 

(f) Obstruction clearance for final ap­
proach. The approach zone to instru­
ment runways, together with the raini-
mun) obstruction clearances required for 
glide path. Is defined as: 

<l> Apwoach surface. The approach 
surface Is an inclined surface located 
direci:y above the approach area. The 
dimensions of the approach area are 
measured horizontally. 

ii) Lenvtli. The approach area has a 
length of 50,000 feet beginning 200 feet 
from the approach end of each instru­
ment runway and extending outward on 
the extended centerline of the runway. 

(ii) Sb>pe. The slope of the approach 
surface along the runway centerline ex­
tended is fifty to one (50 : 1 ) for the 
inner 10,000-foot section and forty to 
one (40 : 1) for the outer 40,Q0a-fobt 
section. 

(iii) "Width. The approach area is 
symmetrically located with respect to the 
extended runway centerline, and has a 
total width of 1,000 feet at a point 200 
feet outward from the approach end of 
the runway. The approach area flares 
uniformly to a total width of 4.000 feet 
at the end of the 10,000-foot section, and 
to a total width of 16,000 feet at the end 
of the additional 40,000-foot section. 

(2) Horizontal surface. The hori­
zontal surface is a circular plane, 150 feet 
above the established airport elevation, 
having a radius of approximately 12,000 
feet from the reference point at the cen­
ter of the airport and connecting with 
the transitional surfaces or approach 
surfaces as hereinafter specified 

(31 Transitional surfaces, (i) The 
transitional surfaces are inclined planes 
with a slope of seven to one ( 7 : 1 ) ex­
tending upward on either side of. and at 
right angles to. the runway centerline 
or the runway centerline extended. 

(ii) Transitional surfaces inward from 
the approach end of the runway extend 
upward to an intersection with the hori­
zontal surface from lines which are level 
with, parallel to, and 500 feet from the 
runway centerline. 

(iii) The transitional surfaces for 200 
feet outward from the approach end of 
the runway extend upward to an inter­
section with the horizontal surface from 
lines which are level with the runway 
centerline at the approach end of the 
runway, and are parallel to and 500 feet 
from the runway centerline extended. 

(iv) Transitional surfaces more than 
200 feet outward from the approach end 
of the runway extended upward from the 
outer edges of the approach surface to 
an intersection with the horizontal sur­
face where the approach surface Is be­
low the horizontal surface, and for a lat­
eral distance of 5,000 feet where the ap­
proach surface is outward from the hori­
zontal surface, 

(4) Minimum obstruction clearance. 
For chat part of the approach from the 
intersection of the glide path by the air­
craft, the minimum terrain and obstruc­
tion clearance is that obtained between 
a two and one-half degree path passing 
through a point 12 feet above and 500 
feet inward from the approach end of 
the runway and the fifty to one <50 : 1) 
and forty to one (40 : 1> approach sur­
face as previously defined.* 

(5) Criteria, (i) T h e minimum 
clearance in feet is a function of the 
distance D outward from the glide path 
unit as follows: 

(a) For D less than 10,950 feet, mini­
mum clearance G.02866D+20 feet, 

(b) For D between 10.950 feet and five 
miles, minimum clearance 0.01866D+T5 
ftfet 

Example. If as obstruction Is 10,350 leet 
from, tha gltdo path unit, formula (I) wou!d 
apply, and the minimum clearance above 
the obatruetlon= (10,250' X0.02366) + 2 0 = 
243' + 20 = 263". 

(ti) It should be noted that the cri­
teria provides a minimum clearance of 
approximately 500 feet at tbe intercep­
tion of the glide path with a gradually 
reduced clearance from that point 
inward. This clearance is a minimum 
requirement. However, a greater clear­
ance may be necessary due to terrain 
features adjacent to the approach area 
of the instrument runway or peculi­
arities of the installation which are 
revealed by flight check. 

Cg) Glide path setting. (1> Where 
the minimum obstruction clearance can 
be obtained in the approach area and 
adjacent transition surfaces inward from 
the point of interception of the glide 
path, the glide path will be set to the 
normal optimum setting of two and one-
half to two and three-fourths degrees. 
This will result In obtaining the desirable 
intersection of the glide path and middle 
marker at an elevation of about 200 feet 
above the runway. 

(2) Where terrain and obstruction 
clearaaices more than that established 
by the criteria can be provided, the glide 
path may be set at a lesser angle. The 
minimum glide path angle will be two 
degrees. 

<3> Where necessary to obtain the 
minimum obstruction clearance, the 
glide path may be raised to a maximum 
angle of three degrees. Angles greater 
than three degrees will not normally be 
used. Where the minimum obstruction 
clearance cannot be obtained with the 
maximum three degree glide angle and 
the length of the runway permits, con­
sideration may be given to locating the 
glide path unit inward from the stand­
ard location a distance necessary to 
obtain the specified minimum clearance. 

(h) Adjustment of ceiling m:.i:mum$ 
for obstruction clearance When min­
imum obstruction clearance cannot be 
obtained with a maximum three degree 
glide path angle, and the length of the 
runway does not permit a compensating 
adjustment, consideration will be given 
to establishing celling minimums which 
will afford comparable safety. In this 
event, the ceiling minimums wili be de­
termined by application of the following 
formula to all obstructions projecting 
above the established slope line and lo­
cated In the approach area within a dis­
tance of five miles outward from the end 
of the runway. 

(1) Formula, it) Extend a line hori­
zontally outward from the top of each 
obstruction and parallel with the run­
way centerline to a point o f intersection 
with the established slope line and from 
that point extend a line vertically to a 
point of intersection with the glide path. 
The point of intersection at the highest 
level of the glide path as established by 
the foregoing formula will determine the 
minimum ceiling that may be considered. 

(ii) Where minimum obstruction 
clearances cannot be met In the transi­
tional and horizontal surfaces Immedi­
ately adjacent to the approach area and 
when deemed necessary, consideration 
will be given to an adjustment in the 
ceiling minimums commensurate with 
the degree of interference presented by 

the particular obstruction or 'obstruc­
tions. 

(1) Clearance on back course of ILS. 
The minimum obstruction clearance re­
quired for- pull-out on the end of the 
runway opposite the approach end will 
normally be that required for take-off 
of all types of aircraft or for the class 
and weight of particular aircraft being 
used, 

(J) Missed approach procedure. A 
missed approach procedure will be for­
mulated and approved for use when 
necessary. The recovery will be made 
normally on a course which most nearly 
approximates a continuation of the final 
approach course after due consideration 
of obstructions, terrain, and other 
factors influencing the safety of the 
operation. A missed approach will be 
initiated (i) at the point where the 
aircraft has descended to authorized 
landing minimums if visual contact is 
not established, or (ii) if the landing has 
not been accomplished, or (iii) when 
directed by Air Traffic Control. Time 
limitations will not be used due to the 
variations in the approach speed of dif­
ferent types of aircraft. 

(1) Attitudes. The altitude to which 
the flight will proceed in execution of a 
missed approach will not be less than 
that established for en route flight, and 
will normally be specified to within 25 
miles of the associated primary naviga­
tion facility. 

(2) Alternate missed approach proce­
dure. Consideration will be given to the 
establishment of an alternate missed 
approach procedure only when such a 
procedure will facilitate the handling of 
air traffic. When an alternate missed 
approach procedure is formulated. It will 
be approved by the local Aviation Safety 
Office. Civil Aeronautics Administration, 
and made known to the appropriate air 
traffic control personnel. An alternate 
missed approach procedure will be indi­
cated under the missed approach item of 
the instrument approach procedure by 
the phrase "or as directed by air traffic 
control." 

<k> VUlizntion of back course of ILS. 
Utilization of the back course of an ILS 
may be authorized if suitable fixes exist 
which will allow a pilot to establish his 
position and proceed on the localizer 
back course to the airport. Use of the 
back course will not be authorized, how­
ever, where there is likely to be interfer­
ence with another ILS located in close 
proximity, or where the terrain or other 
features make use of the back course in­
advisable from a safety standpoint. 

(1) With glide path. If the instru­
ment approach runway is equipped with 
a glide path serving the back course of 
the ILS localizer, a separate procedure 
may be formulated and approved. 
When such a procedure is established, 
consideration will be given to ceiling and 
visibility minimums in accordance with 
the minimum obstruction clearance for 
glide path settings. 

(2) Without glide path. Where there 
is no glide path but a fan marker, com­
pass locator, or other suitable fix is 
located on the localizer back course 
within seven miles of the airport, a 
straight-in approach may be formulated 

1 This la the condition when the glide path 
uni t Is located the min imum distance of 
750 feet from the runway end. The iower 
en« ot the glide path Is assumed to oe 12 
feet above the runway at a distance of 250 
feet outward from the glide path unit , a t 
which distance the aircraft would be in con­
tact with the runway and the aircraft an ­
tenna exactly on course. 



and approved using the" minimums 
equivalent to straight-in range mini­
mums. 

5 609.12 Ground controlled approach 
procedures determination—(a> Gen­
eral. The policies set forth in this 
section will be used by the Civil Aeronau­
tics Administration in formulating and 
approving all ground controlled ap­
proach (GCA) procedures, including 
those prescribed in § 609.13. However, 
the safe completion of a ground con­
trolled approach procedure involves a 
dual responsibility. This responsibility 
includes (1) the interpretation of the in­
formation received by the controller on 
the radar scope and the relaying of this 
information to the pilot of the aircraft, 
and (2) the acceptance and compliance 
by the pilot with the advice received 
from the controller. 

(1) Number of procedures established. 
More than one GCA procedure may be 
established for a particular airport when 
a different direction of approach is in­
volved. Where the approach is to be 
made to the designated instrument run­
way. PAR (Precision Approach Radar) 
procedure will be established and so 
designated. Where approaches to other 
than the designated instrument ap­
proach runway are feasible they will be 
established and termed ASR (Airport 
Surveillance Radar > type instrument ap­
proach procedures. Where PAR or ASR 
Instrument approaches are established, 
it will be necessary to specify the par­
ticular runway which may be utilized, 
and the types of approaches authorized 
for those runways. 

(b) Initial approach procedure. The 
initial approach to the GCA will nor­
mally be made on the associated primary 
navigation facility, radio range or radio 
beacon, or from an Intersection thereof. 

(1) Altitudes. All altitudes pertain­
ing to Initial approach to a GCA facility 
will not be less than the m i n i m u m initial 
approach altitude established for the 
associated radio facility. Where it is 
necessary to establish an Initial ap­
proach altitude from directions other 
than those for which an altitude has 
been prescribed, consideration will be 
given to providing at least 1.000 feet 
clearance above all obstructions within 
five miles on each side of the Initial 
approach course. Normally, in desig­
nated mountainous areas this clearance 
will be at least 2,000 feet for five miles 
on each side of the initial approach 
course. All altitudes will be computed 
to the nearest 100 feet ii. e., 1,150 feet 
will be indicated as 1,100 feet; 1,151 feet 
will be indicated as 1,200 feet, etc.). 

<c> Transition to GCA. During the 
approach on the associated primary fa­
cility, the pilot will notify approach 
control of his Intention to use the GCA 
system. The ground controller will 
normally take over when the aircraft is 
within approximately 25 miles of Hie 
airport. When necessary to insure posi­
tive identification, and on being so ad­
vised by the ground controller, the pilot 
will execute turns as directed by the 
ground controller. 

(d) Pattern. (1) Patterns will be 
established and approved by the Civil 
Aeronautics Administration for the com­
pletion of a GCA procedure and the 
guidance of the ground controllers. A 
pattern will normally provide for a final 
turn and/or interception of the final ap­
proach course at a distance of not less 
than five niiles from the approach end 
of the runway to be used and whenever 
possible, a pattern will be designed to ac­
commodate both right- and left-hand 

turns into the final approach course. 
The ground controller will advise the 
pilot of the headings and altitudes to 
be flown and will also Issue instructions 
to be followed in the event radio com­
munications with the aircraft cannot be • 
maintained. 

(2) To provide the flexibility required 
for air traffic control purposes, the 
ground controller may deviate from the 
pattern courses as required to provide 
separation from other aircraft and to 
make allowances for wind conditions, 
speed of aircraft, direction from which 
aircraft are approaching, or other rea­
sons which may require deviations there­
from, provided that the minimum ob­
struction clearances are strictly adhered 
to. 

(3) Altitudes, (i) Except as provided 
below, all altitudes pertaining to the GCA 
pattern prior to interception of the final 
approach course will be at least 1,000 
feet above all obstructions to flight with­
in at least three miles on each side of the 
pattern track, and will provide at least 
500 feet above afi, obstructions located 
wiriun an additional two miles on each 
siCjfe of the pattern track. When an air­
craft is observed to have definitely passed 
ah' altitude limiting feature or obstruc­
tion, the ground controller may descend 
the aircraft to a lower altitude, provided 
that the lower altitude affords the mini­
mum obstruction clearance set forth 
above with respect to other obstructions 
farther along the course to be flown, 

(ii) The interception of the final ap­
proach course will normally be made a t 
a distance not less than five miles from 
the approach end of the runway to be 
utilized, and the m i n i m u m altitude will 
not be less than 1,000 feet above airport 
elevation and not less than 500 feet above 
all obstructions, provined the reduction 
in clearance is made within five miles of 
the point of interception. If, due to ob­
structions, it is necessary to intercept the 
final approach course at an altitude 
higher than 1,000 feet above airport ele­
vation, sufficient distance must be avail­
able along the course line to allow 
descent to the ceiling m i n i m u m s author­
ized. 

(2) Partial execution of pattern. 
Where the foregoing obstruction clear­
ance can be maintained and at the dis­
cretion of the ground controller, a GCA 
pattern may be executed in part only, 
provided the final approach course can 
normally be intercepted not less than 
five miles from the approach end of the 
runway. 

(e) Final approach. The term "final 
approach" Is defined as that portion of 
the approach procedure where the 
ground controller signifies that the air­
craft in-bound has intercepted the final 
approach course, and descent to final 
approach altitude is commenced. 

(1) Altitudes. The altitude on the 
final approach will provide for clear­
ance of terrain and obstructions in the 
approach area as hereinafter specified 
in "Obstruction Clearance for Final Ap­
proach."1 

(f y Obstruction clearance for final ap­
proach. The approach zone to Instru­
ment runways, together with the mini­
mum obstruction clearances required for 
glide path is denned as: 

(1) Approach surface. The approach 
surface is an inclined surface located 
directly above the approach area. The 
dimensions of the approach area are 
measured horizontally. 

t i ) Length. The approach area has a 
length of 50.000 feet beginning 200 feet 
from the approach end of each instru­
ment runway and extending outward on 

the extended centerline of the runway. 
(ii) Slope. The slope of the approach 

surface along the runway centerline ex­
tended is fifty to one (50 :1 ) for the 
inner 10,000-foot section and forty to 
one (40 : 1 ) for the outer 40,000-foot 
section. 

(ill) Width. The approach area is 
symmetrically located with respect to 
the extended runway centerline, and 
has a total width of 1,000 feet at a point 
200 feet outward from the approach end 
of the runway. The approach area flares 
uniformly to a total width of 4,000 feet 
at the end of the 10,000-foot section, and 
to a total width of 16,000 feet at the end 
of the additional 40,000-foot section. 

(2) Horizontal surface. The horizon­
tal surface Is a circular plane, 150 feet 
above the established airport elevation, 
having a radius of approximately 12,000 
feet from the reference point at the cen­
ter of the airport and connecting with 
the transitional surfaces or approach 
surfaces as hereinafter specified. 

(3) Transitional surfaces, (i) The 
transitional surfaces are inclined planes 
with a slope of seven to one (7 ; 1) e x ­
tending upward on either side of, and 
at right angles to, the runway center-
line or the runway centerline extended, 

(ii) Transitional surfaces inward from 
the approach end of the runway extend 
upward to an intersection with the hor­
izontal surface from lines which are level 
with, parallel to, and 500 feet from the 
runway centerline. 

(ill) The transitional surfaces for 2C0 
feet-outward from the approach end of 
the runway extend upward to an inter­
section with the horizontal surface from 
lines which are level with the runway 
centerline at the approach end of the 
runway, and are parallel to and 500 feet 
from the runway centerline extended. 

(iv) Transitional surfaces more than 
200 feet outward from the approach end 
of the runway extend upward from the 
outer edges of the approach surface to 
an intersection with the horizontal sur­
face where the approach surface is below 
the horizontal surTace, and for a lateral 
distance of 5,000 feet where the approach 
surface is outward from the horizontal 
surface. 

(4) Minimum obstruction clearance. 
For that part of the approach from the 
interception of the ground controller's 
glide path by the aircraft, the minimum 
terrain and obstruction clearance is" that 
obtained between a two and one-half 
degree glide path passing through a 
point 12 feet above and 500 feet inward 
from the approach end of the runway, 
and fifty to one (50 : 1) and forty to one 
(40 : 1) approach surface as previously 
defined.' 

(5) Criteria. (1) The minimum clear­
ance in feet is a function of the distance 
D outward from the point at which the 
glide path intercepts the runway at zero 
altitude as follows: 

(a) For D less than 10,950 feet, mini­
mum clearance 0.02366D + 20 feet, 

(b) For.fl between 10,950 feet and 5 
miles, minimum clearance 0.01866D + 75 
feet. 

Example. II an obstruction Is 10,250 feet 
from the glide path intersection with the 
runway, formula (1) would apply, and the 
minimum clearance above the obs truc t ions 
(10,250' X0.02366( + 20 = 243'+20 = 263'. 

• Tins is the condition when the glide path 
extended inward and downward from the 
point 12 feet above and 500 feet Inward from 
the approach end of the runway intersects 
the runway at zero altitude 750 feet Inward 
from the approach end of the runway. 
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(Ii) It should be noted that the criteria 
provides a minimum clearance of ap­
proximately 500 feet at five miles from 
the runway intersection point with a 
gradually reduced clearance from that 
point inward. This clearance is a mini­
m u m requirement. However, a greater 
clearance may be necessary due to ter­
rain features adjacent to the approach 
area of the instrument runway or peculi­
arities of the installation which are re­
vealed by flight check. 

(g) Glide patd setting. • (1) Where 
the minimum obstruction clearance can 
be obtained in the approa,ch area and 
adjacent transitional surfaces inward 
from the point of interception with the 
controller's glide path, the glide path 
will be set to the normal optimum setting 
of two and one-half to two and three-
fourths degrees. This will result in ob­
taining the desirable intersection of the 
glide path at a point approximately 200 
feet above and 4,250 feet outward from 
the runway intersection point. 

(2) Where terrain and obstruction 
clearances more than that established 
by the criteria can be provided, the glide 
path may be set at a lesser angle. The 
minimum glide path angle will be two 
degrees. 

(3) When necessary to obtain the 
minimum obstruction clearance, the 
glide path may be raised to a maximum 
angle of three degrees. Angles greater 
than three degrees will not normally be 
used. Where the minimum obstruction 
clearance cannot be obtained with the 
maximum three degree glide path angle 
and the length of the runway permits, 
consideration may be given to locating 
the point at which the glide path inter­
cepts the runway inward from the stand­
ard location at a distance necessary to 

'Obtain the specified minimum clearance. 
(h) Adjustment ot ceiling minimums 

for obstntctiore clearance. When mini­
mum obstruction clearance cannot be 
obtained with a maximum three degree 
glide path angle, and the length of the 
runway does not permit a compensating 
adjustment, consideration will be given 
to establishing celling minimums which 
will afford comparable safety. In this 
event, the ceiling minimums will be de­
termined by application of the following 
formula to all obstructions projecting 
above the established slope line and lo­
cated In the approach area within a 
distance of five miles outward from the 
end of the runway. 

(1> Formula, (i) Extend a line hori­
zontally outward from the top of each 
obstruction and parallel with the run­
way center-line to a point of intersec­
tion with the established slope line, and 
from that point extend a line vertically 
to a point of intersection with the glide 
path. The point of intersection at the 
highest level of the glide path as estab­
lished bp the foregoing formula will 
determine the minimum ceiling that 
may be considered. 

(ii) Where minimum obstruction 
clearance cannot be met in the transi­
tional and horizontal surfaces Immedi­
ately adjacent to the approach area and 
when deemed necessary, consideration 
will be given to an adjustment in the 
ceiling minimums commensurate with 
the degree of interference presented by 
the particular obstruction or obstruc­
tions. 

(i) Surveillance (ASRy approach. A 
ground controlled approach utilizing the 
surveillance scope may be authorized 
when the position of the aircraft can 
be definitely determined and the flight 
path controlled by means of the surveil­

lance scope under the following condi­
tions : 

(1) The ground electronics equipment 
is sufficiently accurate, and free from 
ground clutter, to assure positive air­
craft identification and azimuth course 
guidance. 

(2) Obstruction clearance between the 
end of the runway to be used and a point 
five miles out Is provided which meets 
the criteria presently required for stand­
ard radio ranges (300 feet clearance 
above all obstructions two mil'es each 
Bide of the center-line of the runway 
extended.) 

(3) Satisfactory patterns are provided 
which will Insure that the aircraft on 
final approach WHJ. be at or above the 
altitudes specified in paragraph (d) of 
this section at a point five miles from 
the approach end of the runway to be 
used. 

(4) Weather minimums are prescribed 
which are equal to or better, than the 
regular (L e., circling) minimums ap­
proved for that particular airport. 

(J) Missed approach procedure. A 
missed approach procedure will be 
formulated and approved for use when 
necessary. The recovery will be made 
normally on a course which most nearly 
approximates a continuation of the final 
approach course after due consideration 
of obstructions, terrain, and other 
factors influencing the safety of the 
operation. A missed approach will be 
initiated at the point where the aircraft 
has descended to the altitude of the au­
thorized ceiling minimums for the type 
of approach being made (PAR or ASR), 
If (1) visual contact Is not established, 
(ii) a landing has not been accomplished, 
or (iii) unless previously directed by the 
ground controller. In the case of a pre­
cision approach (PAR), the ground con­
troller will not permit the aircraft to 
deviate below the centerline of the glide 
path to a distance greater than that af­
forded by a line of one-naif degree from 
the beginning of the glide, path. Should 
the aircraft continue below this line, 
the ground controller will advise the pilot 
to Initiate a missed approach procedure. 

(1) Altitudes. The altitude to which 
the flight will proceed in execution of 
a missed approach will not be less than 
that established for en route flight, and 
will normally be specified to within 25 
miles of the associated primary naviga­
tion facility. 

(2) Alternate missed approach pro­
cedure. Consideration will be given to 
the establishment of an alternate missed 
approach procedure only when such a 
procedure will facilitate the handling of 
air traffic. When an alternate missed 
approach procedure Is formulated, it will 
be approved by the local Aviation Safety 
Office, Civil Aeronautics Administration, 
and made known to the appropriate air 
traffic control personnel. An alternate 
missed approach procedure will be indi­
cated under the missed approach Item 
of the instrument approach procedure 
by the phrase "or as directed by air 
traffic control." 

(k) Operation personnel for GCA 
equipment. Normally, ground controlled 
approach procedures will be established 
at those installations operated by Civil 
Aeronautics Administration personnel. 
Before establishing a ground controlled 
approach procedure at an installation 
which is not operated by CAA the oper­
ating agent will be required to furnish 
a list of all personnel responsible for 
operating the GCA equipment, and to 
certify that the personnel are compe­
tent in their respective duties. The 

operating agency will also be required to 
establish a training program for the 
training of the personnel concerned in 
standardized GCA phraseology. 

| 609.14 Very high frequency omnU 
directional range procedures determina­
tion—(a) General. The policies set 
forth herein will be used by the Civil 
Aeronautics Administration in formu­
lating .and approving all VHP omni­
range procedures, including those pre­
scribed In | 609.15 ; 

(1) Deviations. Adherence to cri­
teria outlined herein will normally be 
required in all procedures; however, if 
any deviation is necessary, a note will be 
Included on the procedure outlining 
such deviations. 

(2) Number of procedures established. 
More than one VOR procedure may be 
established for a particular airport; 
when a different direction of approach 
Is involved. An instrument approach 
procedure may be established when a' 
fan marker, compass locator or other, 
suitable fix is situated within seven miles 
of the airport and located on a course 
which passes over or is adjacent to the 
airport. The additional procedures will 
be established in the same manner as a 
procedure from over the VOR facility 
and will be complete in all details in- . 
eluding procedure turn, direction and 
approach altitudes. 

Where more than one procedure is es­
tablished, procedure No. 1 will be that 
which Is based on an approach from over 
the VOR facility and procedure No. 2 
will be that which utilizes a fan marker, 
compass locator or suitable fix. 

(b) Initial approach to VOR facility. 
The initial approach to a VOR facility 
will normally be made over specified 
routes. This information will not be' 
carried on the procedure itself, since this' 
is considered as en route operation and 
the information Is available from other 
sources. The only initial approaches" 
which will be shown in the procedure will 
be those approaches from fixes located 
not more than 25 miles from the VOR 
station which will afford a reduction in 
altitude from those published as the en 
route minimum and provide a transition 
to the facility. These fixes may be either 
radio range stations, "H" facilities, VOR 
stations, reliable intersections afforded 
by either of these two fixes or available 
radio bearings. 

(1) Altitudes. The altitudes to the 
VOR facility will correspond with those 
established for minimum, en route opera­
tions in the particular area. Since ini­
tial approaches will not be specified in the 
procedures for distances greater than 25 
miles, it will be the pilot's responsibility 
to make the initial approach in accord­
ance with' existing regulations. For 
those altitudes specified in the proce­
dure used for transition, there will be 
provided at least 1,000-foot clearance 
above all obstructions within five miles 
on each side of the center-line of a 
course between the departed fix and the 
VOR station. All altitudes will be com­
puted to the nearest 100 leet ( 1 . e., 1,150 
feet will be indicated as 1.100 feet: 1.151 
feet will be indicated as 1,200 feet, e t c ) . 

(c) Shuttle. Where necyssary, a 
shuttle between two fixes or within a 
specified distance of the VOR station will 
be prescribed to allow for descent after 
initial approach and prior to commence­
ment of the final approach. Vertical 
and lateral clearance will be provided as 
in the case of the initial approach. 

(d) Procedure turn. Procedure turns 
will be established and specified In VOR 
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procedures far use la the return te the 
fins! approach eeurse (inBOund). Nor­
mally, a proeedure turn involves an lni* 
tial left turn through the outbound 
course, followed by a turn to the righ-
f - r a rctrirn to the final approach course. 
D-,ro-:ti,,r, of the turn will be specified as 
north, south, east, or west side of Sns! 
sppro&eh course. This type of turn will 
b^ standard whenever terrain, obstruc­
tions, and traffic will permit. The de­
gree of turn and the point at which the 
turn will be made is left to the discretion 
o; the pilot but the maneuver will be 
comoieted within the maneuvering area 
p.r.d'at or above t i e tO'ifc-de established 
to provide the required obstruction 
clearance A specified :-rosed arc turn 
c««i not be made ^ - ; - , F I I the final ay-
trot ch coGrff can 1>: established from a 
suita'oie fix or from ar. establis ;jtii hoid-
ins pattern. 

t.V Altitudes. A minimum altitude 
will be established for a procedure turn 
and will normally provide obstruction 
clearance of 1,000 feet for ten miles on 
the maneuvering side of the course and 
five miles on tin? opposite aide tritLin a 
distance of tea miles from the facility. 
Altitudes based on this criteria will also 
be established for procedure turns at 
distances of 15, 30. and 25 miles from 
the facility, and will be included in the 
procedure as an advisory item In the 
event it is necessary or advisable to go 
beyond the normal ten-mile limit. 
Where procedure turns at distances of 
15, 2b, and 25 miles are not desired, the 
ter^J "Not Authorized" (NA> will be 
tscd. 

.2: Deviations. Deviations from the 
standard procedure turn will be made 
In the following order: When a turn 
cannot be made on the left side of the 
course due to unusually nigh obstruc­
tions, such as the mountain rana<a on 
the west side of the Denver. Colorado 
radio range, the turn will be made on 
the right side of the course and an ex-
plajiatory note will be included in the 
procedure as, "all turns will be made on 
t ie , east side of the north course, nigh 
terrain west side of north course." 

(e) Pinal approach. The term "final 
approach" as used in VOR procedures is 
defined as begmnlng at the point where 
the procedure turn is completed and the 
aircraft is headed back toward the sta­
tion and ending at the point where the 
landing is completed or the missed ap­
proach commences. Where possible, 
after considering terrain and course ac­
curacy; the final approach course win 
coincide with the magnetic track from 
the station to the airport. A specific 
course, both outbound and inbound, in 
degrees magnetic will be indicated to 
avoid any confusion. There will be only 
one final approach in any one procedure. 

At some locations, due to -terrain or 
other features, it may be advantageous 
for the final approach course and the 
direction from the VOR station to the 
airport to differ. This difference will 
not normally exceed 30° and sufficient 
distance should be available to allow 
proper bracketing. Example: When the 
final approach course Is 350° Inbound for 
a certain field, the final approach from 
the facility to the airport will be between 
courses of 320* and 20°. 

at Altitudes. The altitude over the 
station on final approach will be based 
on the assumption that the procedure 
turn will be made within ten miles from 
the facility. The established altitude 

will oe at lease SCO feet above all ob­
structions between tbe point where the 
procedure turn is completed and the eta* 
tion, and normally will provide this 
clearance Yor an area five miles on each 
tide of the final approach course and 
•will extend lor a distance of ten miles 
outbound from the station. These alti­
tudes will be shown to the nearest 20. 
foot interval (1. e., 610 feet will be 
Indicated aa 600 feet; 611 feet will be 
indicated as 520 feet, etc.) , 

(2) Range station to ofrport. For 
that, part of the final approach which. 
I'es between the station and the nearest 
usable portion of the airport, a mini­
mum clearance of at least 300 feet above 
obstrjcHons will be provided for an ap­
proach area two miles on each side of 
the center-line of the course when the 
range station is located at or within 
seven miles of the airport. In cases 
Where the airport Is located less than 
three miles from the station, care must 
be used In ascertaining that a signal in ­
dication is present to afford a flyable 
track from the station to the airport 
when a stralght-ln approach is contem­
plated. 

Where the terrain features are ideal 
and flight from the station to the airport 
would not ke over thickly populated areas 
nor hazardous obstructions, an instru­
ment approach may be established and 
approved for an airport located a dis­
tance in excess of seven miles. When 
there is need for establishing an instru­
ment approach procedure to an airport 
located in excess of seven miles, con­
sideration will be given to the following 
policy. 

(!) Over seven to ten miles. When 
located from seven to ten miles, obstruc­
tion clearance of 400 feet will be provided 
for an area two miles on each side of 
the center-line of the proposed course. 

(ii) Over ten to twelve miles. When 
located from ten to twelve miles, ob­
struction clearance of 500 feet will be 
provided for an area two miles on each 
side of the center-line of the proposed 
course. 

(iii) Over twelve miles. When located 
mere than 12 miles, operations will be 
conducted in accordance with visual 
flight rules from the range station to the 
airport. 

(3) Final approach from a fan marker 
or other radio aid. f o r each procedure 
there may be one direction from which 
the initial approach may become the 
final approach with the resulting elimi­
nation of a procedure turn. This may 
be accomplished only if such an approach 
is from a fan marker or other radio aid 
so situated on a final course and close 
enough to the station that it may be 
reasonably considered as assisting the 
final approach In its true sense. The 
distance of this fan marker or other 
radio aid from the range station will not 
normally exceed ten miles. The final 
approach altitude will provide at least 
1.000 feet clearance up to the fan marker 
or other radio aid, and at least 500 feet 
of clearance from that point to the 
range station. This clearance will nor­
mally be provided for an area of five 
miles on each side of the center-line of 
the approach course. 

<4) Ifconettc course from range sta­
tion to airport. The magnetic courses 
used for VOR approaches will always be 
computed at the respective VOR station 
site using the variation value of the iso­

genic line nearest tbe statten. When 
plotting tne magnetic eouf-ee ffem the 
station to the airport, two conditions will 
be considered. Where the bearing from 
the raaet station to the end of a runway 
to be used does hot diverge mere thae 30* 
from the direction of that runway, and 
a reasonable rats of descent is possible, 
the mag'ietio course shown will corro-
epond with the bearing from the range 
atatjpn t-j the approach end of the run« 
way, ana a straight-in approach may be 
authorised. Where this condition is not 
possible, the magnetic course from the 
range station toward the approximate 
center ol the airport landing area will 
be shown. This bearing shall be that 
which bisects the angle formed by two 
straight lines extending from the VOR 
to the out', r ends of the airport runways, 

(5) Distance from facility to airport. 
The distance from the range station to 
the airport is normally measured a a a 
straight line along the magnetic course 
from the range station to the approach 
end of the runway. If, however, a 
straight-in approach cannot be author­
ized by application of subparagraph (4) 
of this paragraph, the distance will be 
measured along the magnetic course 
from the range station to the first point 
of intersection of the course with any 
runway on the airport. At airports 
where no runways exist, the distance will 
be measured along the magnetic course 
of the range station to the point of inter­
section with the nearest boundary of the 
landing area. 

<f) Missed approach procedure. A 
missed approach procedure will be for­
mulated and approved for use when 
necessary. The recovery will be made 
normally on a course which most nearly 
approximates a continuation of the final 
approach course after due consideration 
of obstructions, terrain, and other fac­
tors influencing the safety of the opera­
tion, A missed approach will be ini­
tiated (1) at the point where the aircraft 
has descended to authorized landing 
m i n i m u m ^ if visual contact is not estab­
lished!, or (2) if the landing has not been 
accomplished, or (3) when directed by 
Air Traffic Control. Time limitations 
will not be used due to the variations in 
the approach speed of different types of 
aircraft. 

(1) Altitudes. The altitude to which 
the flight will proceed in execution of a 
missed approach will not be less t h a n 
that established for en route flight, and 
will normally be specified to within 25 
miles of the range station. 

(2) Alternate missed approach proce­
dure. Consideration will be given to the 
establishment of an alternate missed 
approach procedure only when such a 
procedure will facilitate the handling of 
air traffic. An alternate missed ap­
proach procedure will be made known to 
the appropriate air traffic control per­
sonnel, and will be indicated under the 
missed approach item of the instrument 
approach procedure by the phrase "or as 
directed by air traffic control." 
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