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Civil Aeronautics Manual 60 60.46

460,46 Instrument approach procedure., When 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, eor

(b) A different instrument approach procedure is authorized by
air traffic control for the particular approach, provided such
avthorization 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. Govermment 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
aoply to §60.46}). 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, §60.46-3,
060.46~6, §60.46~8 and {60,46-10, These excerpts are contained in
Appendix A to Civil Aeronautics Manual 60s)

April 1, 1952
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Civil Aeronautics Administration

U. S. Department of Commerce

April 1, 1952

REGULATIONS OF THE ADMINISTRATOR
Excerpts from Part 609

Standard Instrument Approach Procedures

Bee,

€08.1 Definitions.

8092 RBasis and purpose,

609.3 Introduction.

609.4 Symbols used in celling and vislbility
mintmums.

6088 Radlo range procedurcs determings
ttonm.

£00.6 Low frequency range procedures,

6056.7 High frequency range procedures,

608.8 Automatie direction finding proces
dures determination.

609.9 Automatie direction finding pro-
cedures.

€609.10 Instrument landing eystem pro-
cedures determination.

€09.11 Instrument landipg systera pro-
cedures.

§09.12 Ground controlled approach proce-
dures determination.

AvuTrHORITY: §% 609.1 to 808.12 Issued under
sec. 205, 54 Stat. 882, as amended; 40 U. 8. C.
435, Interpret or apply sec. 601, 62 Stat.
1007, as amended; 49 U. 8, C, 8§51,

§ 609.1 Definitions. As used in this
art:
{2} “Act’” shall mean Civil Aeronautics
Act of 1938, as amended,
{b) “Administrator” shall mean Ad-
ministrator of Civil Aeronautics.

§609.2 Basis and purpose, (1) 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 Intreduction—(a) Persons fo
whom applicable. The standard instru-
ment approach procedures prescribed in
this part (including ceiling and visibility
minimums for take-off and landing at
particylar airports) shall be identical
for all users, with the f{ollowing excep-
tions: The take-of end landing mini-
mums shall not apply to (1) military
aircraft, or (2) users for whom the Ad-
ministrator has speciiically authorized
lower minimums. The take-off mini-
mums shall not epply to those users for
whom the Administrator has not been
authorized to prescribe take-off mini-
mums,

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

(¢} Revisions of procedures. Revi-
sions of, or additions to standard in.

strument approach procedures will be
published in the FrperaL REGISTER, and
may appear in the Airman's Guide and
FHeght Information Manual

(dy Use of redio navigational facilities

reguiring flicht check. When a flight
check of & radic navigational facility is
required, 8 NOTAM will be issued stat-
ing: “Ground checked only, awaiting
fiight  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 naviea-
tional purposes will he 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 fadility is low frequency

(200 to 490 kes) simultaneous type
renge, it may be used as a homing facil-
ity only.
) In eddition, this type of facility
may be used as an ADPF approach aid by
scheduled alr carrlers, provided thak
their operations specifications authorize
an ADF instrument approach to the air-
port concerned.

(1) Irregular alr carriers and other
operators may use this type of facility
as an ADP instrument approach aid if
an ADF procedure for the alrport con-
cerned is prescribed by the Administra-
tor, or ¥ an approach is conducted us-
ing the same course for an ADF track
#s that specified in the approved range
procedure and with identical altitudes ag
used in the range approach.

-'This paragraph shall not epply in the
Territory of Alasks, including-the Aleu-
tlan Islands, or in the central and west-
ern Pacific islands under United States
jurisidiction, including the Territory of
Hawasil and the islands of Canton, Wake,
and Guam untdl further notice.

§609.4 Symbols used in ceiling and
visibility minimums, Letters that appear in
the standard Instrument approach pro- -
cedures tables under the column ch ceil-
ing and visibility minimums are
explained as follows:

“R” means regular landing minimums.
They are suthorized when it is necessary
to circle the sirport or manouver In any
menner for landing. They apply to aircrafi
having siall speed as established in Airplane
Operating Manual of moere than 75 miles per
hour at maximum certificated landing weight

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

“(R)"” means repular landing minimums
for alrcraft having stall speeds as established
in the Airplane Operating Manual of 5
miles per hour or less st maximum certif«
icated landing welght with full fiaps, landing
gear extended, and power off. When regular
landing mialmum for all aireraft are fdenti-
cal, only "R” will be used,

8" means straight-in Janding minimums *
where minitnums lower than regular jand-
ing minimums are possible, -If no reduction
for stralght-in landings is authorized, regu-
lar landing minimums will apply for
stratght-in and “S8” will not be shown. Re-
ductions ih regular minimums will be
authorized only when landing can be ac~
¢omplished stratght in from the navigational
facilities belng wsed to the near end of the
runway without exzceeding 600 fee! per
minute rate of descent and without change
of direction of maore than 30 degrees. These
reductions will apply to ell types of sircraft,
unless *(R)" 15 less than “8" in which case
the lower minlmum applles to the lower
stall speed alrcralt.

“A” means salternate minimums. They
are guthorized when an alternate alrport is
required. They apply to all types of atrcratt.

“T* means take-of minimuims. They
apply to all types of sireraft.

“NA" means not authorized.

§ 600.6 Radio range procedures deter-
mination-~(a) General, ‘The policies
set forth in this section will be used by
the Civil Aerongutics Administration in
formulating and approvirig all Tadio
range procedures Including those pre-
seribed In §§ 609.6 and 609.7.

(1) Devigtions. The eriteria outlined
In this section will normally be adhe:;?
to in formulating and approving all radio
range procedures; however, if any devia-
tion is pecessary, & note will be included
on the procedure stating that a deviation
‘has heen authorized,

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

1ILS Procedures: Strafghi-in landing min-
Imums apply only when all compogents of
ILS are operating and only to runway Indl-
ecated. In other cases, minimumep gre desig-
nated by “B” and apply to aircraft with stall
speed of mors than 75 miles psr hour. For
alrcralt with stall speed of 76 miles per hour
or less, circling minimums may be reduced
by 100 feet and cne-half mile but in no case
lesg than 500-1.



tinuation of the course which passes over
or is adiacent 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, ah intersection ms¥ consist of
a radio bearing or a renge course. The
station forming the fix, however, must be
located within 25 niles 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 wili be complete in all
details including procedure turn, direc
tign and approach altitudes,

(i) When additional procedures sre
established they will be numbered in ac-
cordzance with the number of radio range
procedures approved for the airport.

Ezgmple. Stapleton Alrport, Denver, Col-
orado, hes two radio range procedures. Pro-
cedure }3. 1 uses the north course of the
Denver range for finsl approach, and Pro-
cedure Mo. 2 uses the siuth course of (L
Lerver Barze and the Aurara F {57 fnal.

(b Initiat epproesh procedure. (D)
The initial approach to the radio range
station will normaslly be mads irom a
primary fix (radioc range, fan marker,
reliztle intersection—inciuding bearings
or "“H” type racio beacon: located on a
gourse and more than 25 miles from the
radia range station to be used for ice
approact. Fixes locaied less than 23
miles from the range siation wili e
shown RS secondary flxes.

{2) Initial approaches to the radio
range station will be shown only zlong
the rsnge course sssoclated with the
facility.

Ezomple. Madison, Wisconsin, range has
1o course Along any alrwsy although the west
course of the Milwaukee range lles along
the center-line of an alrway and across Aad-
1son renge statlen. The 1oltial approaches
will ot be shown aiong the alrwny from
Milwaukee bui only along courses of the
Madison renge.

(3} Altitudes: 1) Initial aptroach al-
titudes are the minimum en route cruis-
ing nltitudes authorized netween the last
radio i and the range station. These
aititudes are based on the same criteria
as used in determining minimum en
route altitudes, providing at least 1,000
feet clearance above ell obstruections
within fve miles on each Side of the
course except in those areas designated
as mountalnous areas. Ncrmally, initial
approach altitudes in mouriainous areas
will provide g ¢learance of at least 2,000
feet apove ohstructions within five miles
on each side of the cowse.

(ii} Initial approach altitud<s from
primary flzes will be speciled on the
procedure for the direction involved by
the termn “mimmum en reite altitude”
and will correspond to the authorized
minimum er rcute altitude along the
des:grated courses, The jerm “minimum
en route altitude” will also be used to
specify the init'al appreach altitude
whove Lo primary flx exists along the
Course,

1ii1} Initlel eporcach aititudes {rom
secondary fizxes will be specified on the
proceaure where such fizxes provide for
lower altitudes than from primary fixes
on the same course, Reductions from
establtshed mintmum en route altitudes
will be made even in mountalnous cruan-
try provided thet & mminirnum obstruc-
tion clearanta of 1,060 feet in &n area
five miles cn each side of the course ‘s
provided from the secondary fix to the
radip range station. AL slutades speci-
fied will be computed to the nearest 100
feet (i, ., 1.150 feet will be indicated as

1,100 feet; 1,151 feet will be Indicated as
1,200 feet, ate).

{iv) The initial approach altitudes
will be specified in all ¢ases on all courses
in areas outside the continental limits of
the United States or its territories,

(¢} Shuttle. "Where mnecessary, o
shuttle between two fixes or within a
specified distance of the range station
w11l be preseribed to allow for descent to
& lower altitude efter initial approach
and prior {o commencement of the final
ppproach. Vertical end 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
raLge procedures for use in a return to
tpe final approach course (ipbound).
Normally, & procedure turn involves an
initial left turn through the range
coursa, followed by & thurmn to the right
for a return to the final approach eourse.
Direction of the turn wili be specified as
north, south, east, or west side of final
approech course, This type of turn will
be standard whenever terrain, obstrue-
tions, end trafic will permit, The de-
rree of turn and the polnt at which the
turn will e made is left to the discretion
of the pilot. but the maneuver will he
completed within the maneuvering area
a1 Or above the altitude esiablished to
provide the required obstruction clear.
ance, ;

(1) Altitydes. A minlimum altitude
will be established for & procedure twrn
within a distance of ten miles from the
radio range station and will normally
provide ghstruction clearance of 1,000
feet for ten miles from the center-lifie
of the range course op the maneuvering
side and for fve miles on the opposite
side. Altitudes based oh this criterla
will be established slso for procedure
turns ai distances of 15, 20, and 25 miles
from ihe range station and will be in-
cluded in the precedure as an advisory
it¢Ic in the event it ls necessary ol ad-
visahie to go beyond the normal ten-mile
limit. Where procedure turns at dis.
tances ¢f 15, 20, and 25 miles are not
desired the term "Not Authorized" (NA)
will be used.

2" Derigtions. Deviatlons from the
stendard procedure turn will be made In
tre following ordsr: When a turn cannot,
be made cn the left side of the course
due to unusually high obstructions, such
ac the mountaln ranges on the west side
of the Denver, Colorado radio range, the
turn will be made ar the right side of
tr.e course and an explanatory note will
be included in the procedure as, “all
turns will be made on the east sige of
he norin course, high terrain west side
of norih course.”

feyr Fingl approach, The term “final
approach” g5 used in rardic »ange proce-

dures is detined as beginning at the point
where the procedure turn is completed,
the aircraft headert back toward the
range station, and epding at the point
where missed approach commences,
Trere will he only one final approach in
zuv wie procedure.

11) Aplilides. The alttude over the
radio range s.auon on fingl approach will
te based on wn assumption that the pro-
cegire bun wal be made wilikn ten nuies
frot: the radiv raoge Slation, The es-
tablished altitude will be &t least 500 feet
abov- all obstructions between the point
wgeie the procedure turn s completed
and the raage station, snd nprmally will
previde this clearance for an area of five
miles on each side of the genter-line of
the radio range course. The final ap-
proach. if commenced more-than ten
mules 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 (i e., 510 feet will be in-
dicated as 500 feet, 511 feet will be in-
dicated as 520 feet, ete).

1i) Range stotion io girport. (a) For
that part of the final approach which
lies between the range station and the
nearest usable partion of the mirport, 8
minimum clearance of at least 300 feet
above obstruetions 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. ’

(h) Where the terrain features are
ideal and flight from the range station
to the airport would not be over thickly
populated areas ncr hazardous obstruc-
tivns, an instrpment approach procedure
may be established and approved for an
airport locateq &1 & distance in excess
of seven miles. When there is need for
establishing an instrument approach
procedure ta ur altpert located in excess
of seven miles, consideration will be
given to the foilowing policy:

(1) Over seven to lten miles. When
lacated Srom seven to ten wmiles, obsiruc-
tion clearance of 400 feet will be pro-
vided fo. &n &res two miles on each side
of the centerline of the proposed course,

(2) Quer ten lo hwelpe miles. When
located from ten to twelve miles, ob-
siruction clearance of £00 feet will be
proviged for an area two miles on each
side of the centerline of the proposed
course.

(3) Ovper twelve miles. When located
more than twelve miles, operations wiil
be conducted in accordance with visual
gight rules from the 1zqio range statlion.

(2) Finoleprroach from g fan marker
or other radio aid. For each progedure
there may be one direction from which
the initiz]l approcach may becotne the
final approach with the resulting elimi-
nation of a procedure turn. This may
be accomplished only if such an ap-
proach is from 3 fan marker or other
radio aid so situated od a fimal radio
course and close encugh to the range
station that it may be reasonably con-
sidered as assisiing the fina) 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 aoproach altitude
will provize at Ieast 1,000 feet clenranco
up to the fan marker or other redio ald,
and at least 500 feet of clearance from
that point to the radio range station.
This ctearabce will portmally be provided
for an area of Bve miles on vither sige
of the centerline of the range course.

(3) Magnetic course from range sia-
tion fc atrport. 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 runway
to be used does not diverge more than
30° from the direction of that runway,
and a reascnable rate of descent is pos-
sible, the maognetic eourse shown will
carrespond with the bearing from the
range station to the approach end of the
runway, 2Ad r straight-{n approach ms
bv galhorized, “where this cﬁnditlonﬁ

. not possible, the magnetic course from

the ronge ctation toward the approxi-
mate certer of ¢he atrport landing area
will be shown. This bearing shall be
that which biseets the anrle formed by
two straight ines sxternding from the
range station to the outer ends of the
airport ruoways.

(4} Distanre from range stafion ‘o



airport. The distance from the range
station to the airport is normally meas-
ured on 2 straight line along the mag-
netic course from the range station to
the appreach end of the runway. If,
however, & straight-in approach carnot
be authorized by application of suhpara-
graph (3) of this paragraph, the dis-
tance will be mensured along the mag-
netic course from the range station 1o
the first point of intersection of the
course with any runway on the airport.
At alrports where no runways exist, the
distance will be measured along the mag-
netic course from the range station to
the point of intersection with Lbhe near=
est boundary of the landing area.

(£ Missed approuch procedure. A
missed approach procedure will he for-
mulated and spproved for use when
necessary. The recavery will he mare
normally on a course which mnst nearly
approximates a continuation of the final
approach course afler due consideration
of cbstructicns, terrain. and other fac-
tnrs infiuencing the safety of the opera-~
tion., A missed approach will be initiated
(i) at the point where the aireraft has
descended o authorized landing mini-
mums if visual contact is not established,
or (it if the landing has net been ac-
cemplished, or (i) when directed by Air
Traffic Control. Time limitations will
not be used due o the variations in the
approach speed of differant types of air-
craft,

1y Altitudes, ‘The altitude to which
the flight will pruceed in execution of &
missed appreach will nol be less than
that established for en route fiight. and
will normally be specified to within 25
miles ¢f the range station

{2y Alternotfe missed apprvech pro-
cedures. Consideration will be given to
the establishment of an alternate missed
approach procedure only when such &
procedure will facilitate the handling
of air trafic. 'When an alternate missed
approach procedure s formulated, it
will be approved by the Iocal Aviation
Safety Office, Civil Aeronautics Admin-
{stration, and made Enown to the appro-
priate eir trafic contro! personnel. An
flternate missed approach procedure
will be indicated under the missed ap-
proach item of the instrument approach
procedure by the phrase “or as directed
by air traffic control.”

§600.8 Autgmatic direction finding
procedures defermination--(a) Generul,
The policies set forth in this section will
be used by the Civil Aeronautics Ad-
ministration in formulating and ap-
proving aff automatic directinn finding
procedures theluding those pressribed in
§ 5099,

(1) Depiations. The eriteria gutlined
in this section will normally be adhered
to in formulating and approving all ADF
procedures; however, if any deviation is
necessary, a4 note will be inclhyded on
the procedure siating that 2 deviation
has been authorized.

(2) Numher of procadyres established.
f{» More that one ADF procedurs may
be established for a particulac airport
depending upon the number of fanilities
available for ADF approaches and the
direclions of approach invelved The
additional procedires will be estabhlished
in the same manner as the firet proge-
dure apnd will be complate in 2!l Aekails
including proeedure turn, dirertion and
approach altitudes

(ii) When additiona! procerures are
established, they will be numbered in
accordance with the number of AT
procedures approved for Lhe airport.

Erample.  Chlengn M3dway Alrport has
tvn ADF pracesinres Procadiiie M 1 opaes

& compess locator on the back course of the
ILS localizer; frequency 248 ke, ldentification
TH, and Procedure No. 2 uses the eompass
locater at the ILS ocuter marker, frequency
219 ke, identification CH.

(by Initial epprogch procedure, (1)
‘The initial approach to the radio faecil-
ity will normally be made from a pri-
mary fix (radio range. fan marker,
reliabic intersection—including bearings
or "H" iype radio beacon: located on s
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

secondnry £ xes.

'2) Magr.olie courses used in ADP
procedures will always be computed
using the isogouic line nearest the radio
fazility for which the procedure is being
formulated,

(3) Altitudes: (i) Initial approach
zltitudes are the minimum en route
crulsing altituges authorized between the
last radio fix and the radio facility.
These altitudes are based on the same
criteria as used in determining mini-
mum enh route altitudes, providing at
Jeast 1,000 feet clearince zabove all ob-
structions within five miles on each side
of the course except in those areas desig.
nated as mountainaus areas. -Normally,
initial approach altitudes in mouniéain-
ous areas will provide a clearance of at
Jeast 2,000 feet above obstructions within
five miles on each side of the course,

(1Y Initial approach altitudes from
primary fixes will be specifled on the
procedure for the direction involved hy
the term “minimmum en route altitude”
and will correspond to the guthorized
minimum en route altitude along the
designated courses. The term “mini-
mum en roite altitude” will also he used
to specify the initial approach altitude
where no primary fix exists along the
course.

(iii} Initial approach altitudes from
secondary flxes will be specified on the
procedure where such Axes 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 obstrue-
tion clearance of 1,000 feet in an ares
five miles on each side of the course s
provided from the secondary fix to the
radio facility. All altitudes specified
will be computed to the nearest 10( feet
(i. e, 1,150 feet will be Indicated as
1,100 feet, 1,151 feet will be indicated
as 1,200 feet, ete.).

(iv> "The initial apptoach altitudes
will be specified in all cases on all courses
in aregs ovtride the continentafl limits of
the United Siates or its territories.

{c) Shuttle. Where necessary, a
shuttle between two fixes or within &
specified distance of the radio facility
will be prescribed to allow for descent
to a lower altitude after inittal approath
and prior to ecommencement of the flnal
approach. Verticzl and lateral clearance
will he provided as in the case of initial
approach,

(d» Procedure turn. Procedure turns
wlil be estabiished and specified in ADP
procedures for use in a return to the final
approach course finbound), Normally,
a procedure turn involves an inltial left
turn through the votbound course, fol-
lowed by & wrn 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 final approach
course. ‘This type of turn wiil be stand-
ard whenever terrain, ¢bstruction, and
traffic will permit. The degree of turn
and the paint =t which the turn will he
made iz i~ bo the diseration of the pilot,

but the maneuver wilk he completed with-
in the maneuvering area ab-or above the -
aititude established to provide the re- -
quired pbstruction clea.ance,

(1) Altitudes. A minimum altitude
will be established for a procedure.turn
withfn a distance of ten miles from the
radio facility and will normally provide
terrain and obstruetion clearance of
1,900 feet for ien miles from the center-
Iine of the course on the maneuvering
side and for five miles on the opposite
side. Altitudes based on this eriteria will
also be established for procedure turns
at distences 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 1s necessary or advisable to go
beyond the normal fen-mile limis,
Where procedure turns et distances of
15, 24, and 25 miles are not desired the
term “Not Authorized” (NA) will be used,

(2) Depietions, Deviations from the
standard procedure turn will be made in
the following order: When a turn can-
not be made on the left side of the track
dye to urinsually high obstructions the
procedure turn will be made on the right
side of the track and an explanatory
note will be inctuded in the procedure.

(e} Final approach. The term “final

appreach” as used in ADJ procedures 15

defined as heginning at the point where
the procedure turn is completed, the
ajreraft headed back toward the radio
facility, and ending at the point whers
rmissed approach commences. It is nors
mally the course having a bearing which
most neatly approximates the magnetio
course from the radio faellity to the alr-
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 epproach in any
one procedure. )

(1) Atitudes. The altitude over the
radio facility on final approach wiil be
hased 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 facllity, 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 niore than ten miles from the
radio facllity, will provide for at least
1,000 feet clearance above ohstructions
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, ete.).

) Redio facility to airport. () For
that part of the final approach which
lies hetween the radlo facility and the
nearest usable portion of the airport, &
minimum clesrance of st least 300 feet
above obstructions will be provided for
an approach ares two miles on each side
of the centerline when the radio facility
is located at/or within seven miles of
the alrport.

() Where the terraln features are
ideal and Aight from the radio facility
to the alrport would not be over thlekly
populated areas nor hazardous obstruc-
tions, an instrument approsch procedure
may be established and approved for an
airport located at a distance 1h excess of
seyen miles. 'When there is need for
establishing an instrument approach
procedure o an airport located in excess
of seven miles, considerstion will be
glven to the following policy:

(1} Qver seven to fen miles, When

-



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

12y Ogper len fo lwelpe miles, When
located from ten to twelve miles, obstrue-
tion clearance of 500 feet will be pro-
vided for an area two miles on each sida
of the centerline of the proposed course.

(3} Quer twelve miles. When located
more than twelve miles, operations will
be conducted in accordance with visual
flight rules from the radio facility.

(2) Fingl approach from a fan marker
or other radio aid. For each procedure
there may be one direction from which
the initial approach may becotne the
final approach with the resulting elimi-
nation of a procedure turn. This may
be sccomplished only if such an ap-
proach is from a fan marker or other
radio eld so situated on a final approach
course and close enougi to the radio fa-
cility that it may be reasonably eonsid-
ered as assisting the fingl approach in
its true sense. The distance of this fan
marker or other radio gid 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 jo-
cility to airport. When plotting the
magnetic course from the radio facility
to the alrport, two conditions will be con-
sidered. Where the bearing from the
radio facility to the end of the runway
10 be used does not diverge more than
30° from the direction of that runway,
and 4 reasonable rate of descent is pos-
sible, the magnetic course shown will
correspond with the bearing from the
radio facility to the appbroach 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.

() Distance from radio facility fo 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 faeility 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 will be
measured along the maenetic course
from the radio facility to the first point
of intersection of the course with any
runway on the sirport. At alrports
where ne 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 oprocedure. A
missed approach procedure will be for-
mulated and approved for use when
negessary. The recovery will be made
normally on & course which most nearly
approximates a ¢ontinuation of the final
approach course after due consideration
of obstructions, terrain, and other fac-
tors influencing the safety of the opera-
tionn A missed approach will be ini-
tiated (1) at the point where the aireraft
hes descended to suthorized landing
minimums if visual contact is not estab-
lished, or (il) if the landing has not been

accomplished, or (il when directed by
Afr Traffic Control. Time limitations
will not be used due to the variations in
the approach speed of different types of
aireraft.

(1) Altitudes. The aititude to which
the flight will proceed in execution of a
missed approach will not be less than
that established for en route fight, and
will normally be specified to within 25
tniles of the radio facility.

(2} Allernate missed approach pro-
cedures. Consideration will be given to
the establishment of &n alternate misszd

approach procedure omly when such a
procedure wiil facilitate the handling of
air traffic. When an alternste missed
approach procedure is formulated, it will
be approved by the local Aviation Safety
Office, Civil Aeronzutics Administration,
and made known to the appropriate air
traffic control perscnnel. 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
controel.”

§ B09.10 Instrument landing system
procedures defermination—(a) General.
The policies set forth in this section will
be used by the Civil Aeronautics Admin-
istration in formulating and approving
all instrument landing system (ILS)
g‘rocedures. including those prescribed in

609.11.

“ (1) Deviations. The criteria outlined
in this section will normally be adhered
to in formulating and approving all IS
procedures; however, If any deviation is
r.ecessary, 8 note wilt be included on the
procedure stating that a devigtion has
been authorized.

(2) Number of procedures established,
More than one ILS procedure may be es-
tabiished for a particular airport when
& 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 ILS, and Proge-
dure No. 2 will be that which utilizes the
back course of the ILS,

(b) Initigl gpproach procedure. The
initial approach to the ILS will normally
be mede on the associated primary
navigation facility, radio range or radio
beacon, or from an intersection thereof,
Transition from the primary radio fa-
cility to the ILS 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 eases, however, it may be desirable
to mroceed first to the LE radio range
station or VOR facility thefce to the ILS
localizer egurse to start the approach.

(1) Aititudes. 'The minimum altitude
far transition to the ILS from specified
fizes 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 {ransition 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, 8 clearance of at
least, 2,000 feet abBove obstructions will
normally be provided. All altitudes will
be computed to the nearest 100 feet . e,
1,150 feet will be indicated as 1,100 feet,
1,151 feet will be indieated as 1,200 feet,
ete.).

¢y Shuitle. Where necessary, a
shuttle will be preseribed within a speci-
fied distance of the outer marker or outer
marker compass locator after initial ap-
proach and prier to commencement of

the final approach, Vertical and Iatersl
¢leargnee will be provided as in the case
af the Initial appraach,

“{d} Procedure turn. Frocedure turns
will be established and specified in OIS
proeedures for use in a reburn to the final
approach course (nhound). Normaly,
a procedure turn involves an initisl left
turn through the outbound Ilocalizer
course within five miles of the outer
marker, followed by a turn to the right
fot & return to the finel appreoach coerse,
Direction of the turn will be specified as
north, south, east, or west side of the
Hnal approach course. ‘This {ype of turn
will be standard whenever terrain, ob-
structions, and traffic will permit. The
degree of turn and the point at which
the turp 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 estaba
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 minimums and, (1) the
final anproach course (inbount) can be
intercepted at an angle of less than $0°
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 approach can
be accomplished from an established
holding pattern,

(1) Altitudes. (1) A minimum alti-
tude will be established for 8 procedure
turn within a distance of five miles from
the outer marker and will not be less
than the aititude of the glide path at
the guter marker. The established alti-
tude will normally provide obstruction
clearance of at least 1,000 feet for five
miles or 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
Iimmediately beyond the specified ares.

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

(2) Deviatigns, Where strict adher-
ence to the distances specified in the
preceding subparagraphs wauld estab-
lish an undesirable instrument approach
procedure, minor deviations maey be per-
mitted provided safely will not be ad-
versely affected.

{e) Final approach. The term "final
approach™ as used in the IS procedures
is defined as that portion of the approach
(inbound) on the localizer course after
the glide path has been interoepted &t
or immediately beyond the outer marker
and descent to guthorized landing mini-
mum altitude is started.
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(1) Ailtitudes. The altitude on the
final approach will provide for clear.
anee of terrain and obstruetions in the
approach area a3 hereinafter specified
in “Obstrucilon Clearanee for Finel Ap-
proach.”

f) Qbstruction clearance for fnal ap-
progeh, The approach zone to instru-
ment runways, together with the mini-
mum obstruction clearances required for
glide path, 15 defined 85!

(1} Apwvrogch surfgee, The approach
smrface is an inclined surface locategd
direally above the approach area. The
dimenzions of the approach area are
measured horizontally.

i) Lengtl. The approach aren has o
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 rTunway,

i) Slope, ‘The slope of the approach
swface along the runway centerline ex-
tended is fifty to one {50 :1) for the
inner 10,000-foot section and foriy te
one (40 : 1) for the outer 40,000-foot
section,

(4ii) 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 approseh end of
the runway, The approach area flares
uniformly to a tofal width of 4,000 feet
at the end of the 10,000-foot section, and
to a total width of 16,600 feet at the end
of the additional 40,000~foot section.

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

3" Transitional surfeces. () The
transitipnal surfaces are inclined planes
with 8 slope of seven to one (¢:1) ex-
tending upward on either side ¢f, and at
right angles to, the runway centerline
or the runway centerline extended. _

(1i) Transitional surfeces 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 herizontal 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,

(ivy) Transitional surfaces maore than
200 feet outward from the approach end
of the runway extended upwerd from the
outer edees of the approach surface to
an intersection with the horizontal sur-
face where the approach surface {s 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,

i4) Minimum obstruction clearance.

For that part of the approach from the
-intersection of the glide path by the gir-
craft, the minimum terrain and chstrue-
tlon 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 runwey ang the fifty to one (50 : 1)
and forty to one (40 : 1) approach sur-
face as previously defined?

15) Criterig. (1) The minimum
clearance in feet is a function of the
distance D putward from the glide path
unit as follows:

(a) For D less than 10,850 feet, mini-
mum clearance 0.023860+20 feet,

(by For D between 10,850 fest and five
miles, minimum elearance 0.018860475
Jdet.

Eremple. I an obstruction 18 10,250 feet
froru the gltde path unit, farmula (1) would
apply, and the minimum clesrance ahove
the  obstrietion= {16,250 X 0.02386) +20=
243* 4+ 20 = 263",

(i) It should be noted that the cri-
terin provides 2 minimum clearance of
approximately §00 feet at the intercep-
tlon of the glide path with a gradually
reduced clearance from that polnt
jnward. This clearsnce is a minimum
requirement. However, & greater clear-
ance MAY be necessary due o terrain
features adjacent to the approach area
of the instrument runway or peculi-
aritjes of the installation which are
revealed by flight check.

gy Glide path sefting. (1) Where
the minimum obstruction clearance can
be obtained in the spproach area and
adjacent transition surfaces inward from
the point of interception of the glide
path, the glide path will be set to the
nortal eptimum setting of two and one-
half to two and three-fourths degrees,
This will resudt in obtaining the desivable
Intersection of the glide path and middle
marker at an elevation of about 200 feet
above the runway.

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

(3) Where necessary to obiain the
minimum obstructionn clearance, the
gilde path may be raised to a maximum
angle of three degrees. Angles greater
than three degrees will not normally be
used. Wheye the minimum obstruction
clearance cannot be obtained with the
maximum three degree glide angle and
the length of the runway permits, con-
sideration may e given to locating the
glide path unit inward from the stand-
ard location a distanhce necessary to
obtain the specifled minimum rlearance,

(h) Adjusimeni of ceiling mizimums
for obstrection clewranre. When mine
imum obstruction clearanrze cuinnot be
obtained with 2 meximum three degree
glide path angle, and the length of the
runway does not permit a compensating
gdjustment, consideration wih be given
to establishing ceiling minimumns which
will afford comparable safety. In this
event, the celling minimums will be de-
termined by application of the following
formula to all obstructions projecting
above the established slope line and lo-
eated In the approach area within a dis-
tance of five miles outward from the end
of the runway.

{1» Formuls., (1) Extend a line hori-
zontally outward from the top of each
obstruction and parallel with the run-
way centerline to a point of intersection
with the established slope line and from
that point extend a line vertically to a
polnt 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 celling that may be considered.

(ii) Where minimum obstruction
clearances ¢anngt be met in the transi-
tional and horizontal surfaces Immedi-
ately adfacent to the approach arez and
when deemed necessary, consideration
will be giveh to an adjustment in the
celling minimums commensurate with
the degree of interference presented by

)]

the partieular obstruction or obstrue-
tions.

(1) Cleardance on back course of ILS.
The minimum obstruction ¢learance re-
quired for pull-out on the end of the
runway opbosite the approach end will
normally be that required for take-ofl
of all types of alrcraft or for the class
and weight of particular sircraft being
used,

(1) Missed approgch procedure. A
missed approach procedure wil be for-
muleted and approved for use when
negessary. The recovery will be made
normally on 2 course which most nearly
approximates 8 continuation of the final
approach course after due consideration
of obstructions, terrain, and other
factors influeneing the safety of the
operation. A missed approach will be
initiated (i} at the point where the
alrerefi has descended to authorized
landing minimums if visual contact is
not established, or (i) if the landing has
not been accomplished, or (i) when
directed by Air Trafle Control. Time
limitations wilt not be used due to the
variations in the approach speed of dif-
ferent types of aircraft.

(1} Altitudes. ‘The altitude to which
the flight will proceed in execution of a
missed approach will not be less than
that esteblished for en route flight, and
will normaliy be specifled to within 25
miles of the assoclated 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
pracedure will facilitate the handling of
air fraffic. When an alternate missed
approach procedure is formulated, 1t wilt
Le approved by the local Aviation Safety
Offlce. Civil Aeronautics Administration,
and made known io the appropriate air
trafllc control personnel. An alternate
missed approach procedure will he indi-
cated under the missed spproach item of
the instrument approgeh procedure by
the phrase “or as directed by zir trafiic
control."”

(k) Utitizction of back course of ILS.
Utilization of the back course of an ILS
may he suthorized if suitable fixes exist
which will allow a pilot to establish his
Dposition and proceed on the localizer
back course to the airport. Use of the
hack course will not he 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 instr-
ment approach runway is equipped with

a glide path serving the back course of |

the ILS localizer, a separate procedure
may be formulated and gpproved.
When such 2 procedure is established,
consideration wilt be given to ceiling and
visibility mihimmums in accordance with
the minimum obstruction elearance for
glide path settings.

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

1 This iz the condition when the giide path
unit is loecated the minimum distance of
750 feet from the runway end. The lower
end of the glide path ts assumed to oe 12
feet above the tuhway at a distance of 250
feet outward from the glide path unit, at
which distance the aircraft would be in cone
tact with the runway and the aircraft an-
tenna exactly on course.



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

§609.12 Ground conirolled approach
procedures determination—(a) Gen-
eral. The policies set forth in this
section will be used by the Civil Aeronau-
tics Administration in formulsting and
approving all ground controlled ap-
proach {(GCA) procedures, including
those prescribed in § 609.13. However,
the safe completion of 8 ground con-
trolled appreach procedure involves a
dusl responsibility. This responsibility
includes (1) the interpretation of the in-
formation received by the controller on
the radar scope and the refaying of this
information to the pilot of the aircraft,
and (2) the aceeptance 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 desighated instrument ap-
proach runway are feasible they will be
established and termed ASR (Airport
Burveillance Radar) type instrument ap-
proach procedures. Where PAR or ASR
instrument approaches are established,
it will be necessary to specify the par-
tieular 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
navigatlon facility. radio range or radio
beacon, or from an intersection thereb!.

(1) Altitudes. All altitudes pertain-
ing to tnitial approach to a GCA facility
will not be less than the minimum 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 aititude has
been prescribed, consideration will be
given to providing at least 1,000 feet
clearantice 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 (. e, 1,150 feet
will be indicated as 1,100 feet; 1,151 feet
will be Indicated as 1,200 feet, etc.),

¢} Transition to GCA. During the
spproach on the associated primary fa-
cility, the pilot wil! potify approach
control of his intention to use the GCA
system. The ground controller will
normally take over when the atreraft is
within approximately 25 miles of the
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 controiler,

(d) Pattern. (1) Patterns will be
established and approved by the Civil
Aeronautics Administration for the coms-
pletion of a GCA procedutre 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 & distance of not less
than five miles from the approach end
of the runway to be used and whenever
possible, 2 pattern will be designed to ac-
commodate both right- and lefi-hand

turns inte the finel approsch course.
The ground controller will advise the
pilet 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 Aexibility required
for eir traffic control purposes, the
ground controller may deviate from the
pattern courses as required to provide
separaiion from other aircraft and to
make allowances for wind conditions,
speed of aircraft. direction from which
alrcraft are approaching, or other rea-
sons which may require deviations there=
from, provided that the minimum ob-
struction clearances are stricily adhered

(3) Altifudes. (1) 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 all, obstructlons located
within an additional two miles on each
sidk of the pattern track. When an air-
criaft is observed to have definitely passed
an altitude limiting feature or obstruc-
tion, the ground controller may descend
the airerait to & 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 at
& distance not less than five miles from
the approach end of the runway to be
utilized, and the minimum altitude wilt
not be less than 1,000 feet above airport
€levation and not less than 500 feet above
ali ghstructions, proviged the reduction
in clearance is made within five miles of
the point of interception. If, due to ob~
struciions, it is necessary to intercept the
final approach course at an altitude
higher than 1,000 feet above sirport ele-
vation, suficient distance must be avail~
able along the course line to allow
descent to the cefling minimums author-
ized

(2) Partial erxecution of patiern.
‘Where the foregoing obstruction clear-
ance can be maintalned and at the dis«
cretion of the ground controller, a GCA
pattern may he executed in part only,
provided the final approach course can
normally be intercepied not less than
five miles from the approach end of the
TUnway.

(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 fhal
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 &s hereinafter specified
in "Obstruction Clearance for Final Ap-
proach.”™

(£¥ Obstruction clearance for final ap-
proack. The approach zone to instru-
ment runways, together with the mini-
mum obsiruction clearances required for
glide path is defined as:

{1) Approach surface. The approach
surface is an inclined surfate located
directly above the approach aren. The
dimensions of the approach area are
messured horizontally.

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

‘the extended centerline of the runway.

ti{y Slope, The slope of the anproach
surface along the runway centerline ex-
tended is fifty to ome (50 :1) for the
inner 10,000-foot section and forty to
one {(40:1} for the outer 40,000-foot
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 & 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 surfece. The horizon-
tal surface is a circular plane, 150 feet
ghove the established airport elevation,
having a redius 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. ) The
transitional surfaces are inclined planes
with & slope of seven to one (7:1) ex-
tending upwerd on either side of, and
at right angles to, the runway center=
line or the runway centerline extended,

(i) 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, paralle]l to, and 500 feet from the
runway centerline,

(ii1) The transitional surfaces for 2C0
feet-outward from the apnroach end of
the runway extend upward to an inter-
sectipn with the horizontal surface from
lines which are level with the minway
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 cutward from the approach end
of the runway extend upward from the
outer edges of the approach surface fo
an intersection with the horizontal sur-
face where the approach surface is helow
the horizontal sufface, and for a lateral
distance of 5,000 feet where the approach
surface is outward from the horizontsl
surface.

(4) Minimum obsiruction clegrence.
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 betwesn 8 two and one-half
degree glide path passing through a
point 12 fest 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) Criferlos, (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:

(g} For D less than 10,950 feet, mini-
mum elearance 0.02366D + 20 feet,

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

Erample. If an obstructlon is 10,250 feet
from the glide path intersection with the
rTunway, formula (1) would apply, and the
minimum clearance above the ebstruction’=
{10,250’ X 0.02366) + 20 ="243" + 20="2653",

3Thls 1s the condition when the glide path
extended Inward and downward {rom the
point 12 feet above and 500 feed inward from
the approach end of the runway intersects
the runway at zero altitude 750 feet inward
from the appreach end of the runway.



(i) Itshould be noted that the criteria
provides & minimum clearance of ap-
proximately 500 feet at five miles from
the runway intersection point with =
gradually reduced clearance from that
point inward. This clearance is a minl-
mum requirement. However, a greater
clearance may be necessary due to ter-
rain features adjacent to the approach
atea of the instrument runway or peeull-
arities of the installation which are re-
vealed by flight check,

(g) Glide path setting. - (1) Where
the minimum pbstruction clearance can
be obtained in the approach area and
adjacent trensitional surfaces inward
from the point of interception with the
controller’s glide path, the glide path
will be set t¢ the normeal 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 & 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 he provided, the glide
path may be set at a lesser angle. The
minimum glide path angle will be two
degrees.

(3) When necessary fto obtain the
minimum obstruction clearance, the
glide path may be ralsed to & maximum
angle of three degrees, Angles greater
than three degrees will not normslly be
used. Where the minimum ohstruction
clearance cannot be obtained with the
meximum three degree glide path angle
and the length of the runway permits,
consideration may be given to locating
the polnt at which the glide path inter-
cepts the runway inward from the stand-
ard location at & distance necessary to
robtain the specified minimum clearance,

th) Adjustment of ceiling minimums
For obstruction clearance. When mini-
mum obstruction clearahce cannet be
obtulned 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 ceiling minimums which
will afford comparahie safety. In this
event, the ceiling minimums will be de-
termined by application of the following
formula to all obstructions projecting
shove the established slope line and lo-
cated In the approach area within a
distance of five mtiles outward from the
end of the runway.

(1} Formula. (1) Extend a line hori-
zontally outward from the top of each
obstruction and parallel with the run-
way center-line t¢ 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 by the foregoing formula will
determine the minimum ceiling that
may be ¢onsidered.

(i) Where minimum obstruction
clearance cannot be met in the transi-
tionel 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 inferference presented by
the particular obstruction or obstruc-
tions.

{1} Surveillance (ASR) approach, A
ground controlied epproech utilizing the
surveillance scope may be authorized
when the position of the aivcraft can
be definitely determined and the filght
path controlled by means of the surveil-

lance scope under the following condi-
tions:

(1) The ground electronics eyuipment
is sufficiently accurate, and free from
ground clutter, to assure positive zire
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 eriteria presently required for stand-

.ard radio ranges (300 feet clesrance

above a2ll obstructions twe miles each
side of the center-line of the runway
extended.)

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

(4) Wenther minimums are prescribed
which are egual to or better, than the
regular (i. e, cireling) minimums ap-
proved for that particular airport.

(}y Migsed ¢pproach 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 o¢ther
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 () visusl contact is not established,
(i) a landing has not been accomplished,
or (ili) unless previously directed by the
ground controller. In the case of a pre-
cision approach (PAR}, the ground con-
troller will not permit the sireraft to
deviate below the centerline of the glide
path to a distance greater than that af-
forded by a line of one-half degree from
the beginning of the gilde path. Should
the eircraft continue below this line,
the ground controller will advise the pilot
to inltiate a missed approach procedure.

(1) Altiludes. 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) Alfernale 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 Iocal Aviation Safety
Office, Civil Aeroneutics Administration,
and mede 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
trafic control.”

(k) Operation personnel for CCA
eqiipment, Normally, eround controlled
epproach procedures will be established
at those installations operated by Civil
Aeronautics Administration personnel,
Before establishing a ground controlled
approach procedure at an installation
which s not operated by CAA the oper-

ating agent will ke required to furnish
g list of all personnel responsible for
operating the GCA equipment, and to
certlfy that the personnel are compe-
tent in thelr respective duties. The

operating agency will also he required to
establish & training program for the
training of the personnel concerned in
standardized GCA phraseslogy.

§ 609.14 Very high frequeney omnis
directional range procedures deferming-
tion—(a) Generzl. The policies seb
forth herein will! be used by the Civil
Aeronautics Administration in formu.
lating «and approving all VHF omui-
range procedures, including those pre-
scrived in § 609,15,

(1) Deviations. Adherence fo cri-
terla outlined herein wil 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 sirport
when g 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 & course
which passes over of is adjacent to the
airport. The additional procedures will
e established in the same manner as a
procedure from over the VOR facility
and will be complete in all details in-
cluding 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 mrarker,
compass locater or suitable fix.

(b) Initigl approcch to VOR fecility,
‘The initial approach to &2 VOR facility
will normally be made over specified
routes. This information will not be
carried on the procedure itself, since this
15 constdered as en route operation and
the information is available from other
sources. The only initial approaches”
which will be shown in the procedure will
he those approsches from fixes focated
not more than 25 miles from the VOR
station which will afferd 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" facllities, 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 approzches 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-
gnce with- existing regulations. For
those altitudes specified in the proce-
dure used for transition, there will be
provided at least 1,000-foof clearance
above all obstructions within five miles
on each side of the center-line of a
course between the Geparted fix and the
VOR station. All altitudes will be com-
puted to the nearest 100 feet (1. e., 1,150
feet will be indieated as 1,100 feet; 1,151
feet will be indicated as 1,200 feet, etc.).

(c) Shutile. Where pecessary, 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 clearafice will be provided as
in the case of the initial approach,

* {d) Procedure turn. Procedure turns
will be established and specifie@ in VOR



procegures for use 1B the return to the
fina!l approach gourse (inbound). Nore
mally, & procedure turn involves b iie
tial left turn through the outbound
cotirse. followed By & turh to the pigh,
r~r 8 rolurn to the final epproach course.
Onreation of the turn will be specified as
north, south, east, or west side of fins!
sporaach course. This type of turts w71
b standard whenever terrain, obstruc-
tions. and troffic will permit. The dee
gree of tuin and the peint at which the
turn wil! be made is left to the diseretion
of the pliot but the mansuver will be
compieted within the maneuvering arce
and at or above the altitrda esteblished
tg provide the required obsiruction
clearance A speciled rrotedure tutn
nsed not be made when the fnal ap-
proech couses ean b esablished {rom &
suiitanie fix of fIom an estabisticd hoida
ing pattern.

1 Artitudes, A minimurs altitude
wili be estzbiizhesd for o procedure turn
and will normsally provide obstrugtion
clesrence of 1,600 feet for ten miles on
the maneuvering side of the cowse and
five milex on the opposite side withih a
distance of ten miles from the facility,
Altitudes based ¢n this eriteria will also
be establichad for procedure fturns ad
distances of 15, 20, and 256 miles from
the fecility, and will be included in the
pracedure as an advisory item In &ke
event it is pecesSsry or advisable to go
beyond the nommal ten-mile lmit,
Wheere procedore turns at distances of
15. 70, and 25 miles are not desired, the
term “Not Authorized” (NA) wil be
veed,

:2: Derietions, Deviatlons from the
szandsard progedure turn wiil be made
in the following order: When & turn
cennot be made on the left side ol the
course due to unusuaily high obstruc-
tions, such as the mouantain renzes on
the west side of the Denver, Colorsdo
redio range, the turn will be made on
the right side of the course and an ex-
planatory note will be included in the
procedure as, “all turns will be made on
taa east side of the porth c¢ourse, high
terrain west side of north course.”

(et Fingl approech. The term “finel
eppreack” as used in VOR procedures {s
defined a8 heginning at the point where
the procedure turn is eompleted and tha
afrcraft is headed back toward the sta-
tion and ending at the polnt where the
landing {5 completed or the missed ap-
proach commences. Where possible,
after considering terrain snd course ac-
curacy, the final approach eourse will
coincide with the magnetic track from
the station to the airport. A specific
course, both ouibound and inbound, In
degrees magnpetic will be indicated to
avold any confusion, There will be only
one final approack in any one procedure,

At some locations, due to tertain or
other features, it may be advantageous
for the final approach course angd the
direction from the VOR station to the
alrport to differ, This @ifference will
not normally exceed 30° and sufficient
distance shonld be available to allow
proper bracketing, Example: When the
finzl approach course 1s 350° inbound for
a certaln feld, the fimal spproach from
the facility to the airport will be betwzaen
courses of 320° and 20°.

(1) Altitudes, The aititade over the
station on final epproach will be based
on the assumption that the procedure
turn will be made within ten miles from
the facility. 'The established saltitude

will Be ot lesst 800 leet absvo all 6h=
ptrurtichs between the point wheve the
procedure turp 18 completed and the etie
tion, and normally will provide this
dlearance Yor an ares five miles on each
side of the final approach course and
will sxtend for o distance of ten miles
outbound from the statlon. These altl-
tudes will be ghown to the pearest 20«
foot Interval (. e, 510 feet will be
indlented as 500 feet; 511 feed will bo
indieated as 530 feet, ete.),

(2) Range station to airport. For
that part of the finsl approach which
ez between the gtation and the nearest
usable portlon of the airport, s minl.
mum ciserance of at least 300 feot above
obstructions will be provided for an ap-
proach area two miles on each stde of
the center-line of the course when the
range statlon is located at or within
seven miles of the alrport. In cases
where the alrport lg located less than
three miles from the station, eare must
be used in ascertatning that a signal in-
dication is present to afford & fiyable
track from the station to the airport
when a straight-1o approach is eontems-
plated.

Yhere the terraln features are ideal
and flight from the station to the atrport
would not e over thickly populated arees
nor hazardous ohstructions, an instru-
ment approach may be established and
approved for an alrport located a dis-
tenee o excess of seven miles. When
there 1s need for establishing an instru-
ment approach procedure to an airport

in excess of seven miles, coH-
sideration will be given to the following
policy.

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

(iiY Over fen to twelve miles. When
located from ten to twelve miles, gb-
struction clearance of 500 feet will be
provided for an ares two miles on each
stde of the center-lne of the proposed
course,

(if) Owver twelve miles. When located
more than 12 miles, operations will be
conducted in zccordance with visusl
fiight rules from the range station to the
airport

(3) Final approach from a fah marker
or other radio aid. For each procedure
there may be one direction from which
the ipitial approach may become the
final approach with the resulting elimi-
nation of a procedure turn, This maey
be aceomplished only i such an approach
is from a fan marker or other radio aid
so situated on a final course and close
enongh to the station that it may he
reasonably considered as assisting the
Bnal approach in its true sense. The
distance of this fan marker or other
radlo aid from the range station will not
normslly exceed ten miles. The final
approach altitude will provide at least
1,600 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 ares of five
miles on each side of the center-line of
the approach course.

{4) Magnetic course from range sia-
tion to airpori. The magnetic courses
used for VOR approeches will always be
computed at the respective VOR station
site using the variation value of the iso-

goaio 1Une nearest the staien, Whea
plotting tne magnetie eoures from the
atatich to the atrport, twe conditions will
be considered. Where the bearing from
the range station to the end of a sunway
1o be used does not diverge more than 30°*
from the direction of thal runway, and
6 reasen.bie rate of descent 1s possible,
the magnetie course shown will ¢orro.
spond with the bearing from the rango
#tation 1o the approach end of the ruine
way, ant 8 stralght-in approach may be
authoriz. d. Where this condition iy not
possivle, the magnetio course from the
range ststion towsrd the approximate
center of the afrport lending area will
be shown. This hearing shall be that
which biszets the angle formed by two
straight lines exiending from the VOR
to the outt r ends of the airport runways,

(5) Digianee from facllity to airpord,
The distatce from the range stallon to
the eirport is normally measured cn 2
stiaight line along the magnetic course
from the range station to the approach
end of the runway. If, however, &
streight-in approgch cannot be authore
{zed by application of subparagraph (4)
of this paragraph, the distance will be
mesasured along the magnetic course
from the range station to the first point
of interseciion of the course with any
runway or the airport. At alrporis
where no runways exist, the distance will
be mesasured along the magnetic course
of the range station to the point of inter«
section with the nearest houndary of the
landing area.

) Missed approach Pprocedure. A
missed approach procedurs will be for=
mulated and approved for use when
necessary. The recovery will be made
normeally on & course which most nearly
epproximates a continuation of the final
approach course after due considerstion
of obstructions, terrain, end other fac.
tors influeneing the safety of the opera.
tion, A missed approach will be inj.
tiated (1) at the point where the aircraft
has descended to authorized lsnding
orinimums if visual contact 1s not estab-
listie, 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) Alitudes. The altitude to which
the flight will proceed in execution of a
missed anproach will not be less than
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
establisnment of an alternate missed
approach procedure only when such a
procedure will facilitate the hangdling of
air traffic. An alternate missed ap-
proach procedure will be made known to
the appropriate air trafiic control pere
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.”

AVIATEON
INFCRMATION



