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regarding the issuance of certificates of waiver for alr races, air meets
and similar seronautical demonstrations,

60,1-1 CERTIFICATES QF WAIVER ISSUED FOR ATR SHOWS
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Civil Aercnautics Manuel 60 60.1

60.1 Scope. The air traffic rules in this part shall apply to
aircraft operated anywhere in the United States, including the several
Stetes, the District of Columbia, and the several Territories and
possesaions of the United States, including the territorial waters and
the overlying airspace thereof, except:

(a) Military aircraft of the United States armed forces when
appropriate military authority determines that noncompliance with this
part is required and prior notice thereof is given to the Administrator,
end

(v) Aircrart engaged In epecial flight operstions, requiring
deviatlon from this part, which are comducted in accordance with the
terms and conditions of a certificate of waiver issued by the Adwminis-
trator.

Note: BSpecifie operations vhich ¢annot be conducted within the
provisions of the regulations in this part, such as air races, air meets,
acrobatic flighte, or certain pest control or seeding operations reguire,
Prior to commencement of the operation, a certificate of waiver which
may be obtained from the nearest office of CAA.

60.1-1 Certificates of waiver issued for air shows {CAA policies
which apply to 60.1(b)). It is the policy of the Administrator of
Civil Aeromautics to issue certificates of waiver for "air races”,
"air meets”, or similar seronsutical demomstratioms, only whem it is
shown that such activitiee will comtribute directly to the advancement
of, and public confidence in, aviation. No certificate of waiver will
be issued for any "air race”, "air meet", or similar aeronautical
demonstration which includes any of the following types of aircraft
operaticna: (a) Intentional aircraft crashes; (b) acrobatice not
under direct comtrol provided by the holder of the certificate of
wvaiver; (c) delayed parachute jumping; (d) dog fighting; (e) "crazy”
flying; or (f) similar unusual snd hazardous types of airecraft operatiom.

July 15, 1952
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Civil Aeronautics Administration

U. S. Department of Commerce

808t  Definitions.

8082 Basls and purpose,

808.3 Introduction.

8024 Symhbols used in celling and visibllity
minimums.

609.3 Radio range procedures determina=-
tion.

4088 Low frequency range procedures,

6097 High frequency range procedures,

8008  Automatic directlon fnding prote-
dures determination,

809.0 Automatie direction fnding pro=
cedures. .

009.10 Instrument lending system prow
cedures determinatlon.

608,11 Inastrument landing system pro-
cedtires,

809,12 Ground controlled approach prova-
dures determination,

AUTHORITY: §§ 609.1 to 609,12 Isgued under
#60, 205, 54 Stat, 084, as amended; 48 U. 5. €,
425, Interpret or apply sec. 601, 62 Siat.
1007, as amended; 48 1. 8. ¢, 561,

§600.1 Definitions, As used in this

art:
{a) “Act” shall mean Civil Aeronautics
Act of 1938, as amendad.
(b} “Administrator” shall mean Ad-
ministrator of Civil Aeronautics,

§ 609.2 RBasis and purpose. (a) The
basis of this part 1s found in sectlons 205
(a) and 801 of the act and 3§ 42.56, 60.46,
‘and 61.273 of this title.

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

§ 6809.3 Introduction—(p) Persons to
whom applicatde, The standard instru-
ment approach procedures preseribed in
this part (Including ceiling and visibility
minimums for take-off and landing at
particular airports? shall be identical
for all users, with the iollowing excep-
tions: The take-off end Janding mini-
mums shall not apply to (1) military
aircraft, or (2) users for whom the Ad-
mikistrator has specifically authorlzed
lower minimums. The take-off mini-
mums shall not apply to those users for
whom the Administrator has not heen
authorized {o prescribe take-off mini-
mums,

(b)Y Use of additional dala. Becauss
of obstructions or rugeed terrain adja-
cent to many airports, the Coast and
Geodetic Survey Charts, especially the
approach and landing charts, coverlng
the area where an instrument Iet-down
is proposed, should be studied carefully
before an approach is made,

(¢) Revisions of procedures. Revi-
sions of, or additlons to standard in-

REGULATIONS OF THE ADMINISTRATOR
Excerpts from Part 609

Standard Instrument Approach Procedures

April 1, 1952

strument approach procedures will be
published in the Feperal REQISTER, and
may appear {n the Airman’s Guide and
Flight Information Manual \

{A) Use of radio nevigational facilities
requiring flight check. When e flight
check of a radic navigational facility s
required, R NOTAM will be issued stat-
ing: “Ground checked only, awaiting
flight cheek.” When this type of
NOTAM is issued, the following will ap-

ply:

11} If the facllity {s very high fre
quency, the navigational feature will be
shut down and no utilization for naviga-
tfonal purposes will be authorized,

(2) If the facility is low freguency
(200 to 400 kes) non-simultateous type
range, the -ttavigational feaiure wil! be
shut down and no utilization for navi-
gational purposes will be authorized.

(3) If the fadllity s 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 ald by
scheduled alr catrlers, provided that
their operations specifications authorize
an ADP Instrument approach to the air-
port concerned.

(1) Irregular alr cerriers and other
operators may use this type of facllity
&3 an ADF instrument approach ald if
an ADF procedure for the airport con-
cerned is presoribed by the Administra-
tor, or # an approach is conducted us-
ing the same course for an ADF track
as that spectfied in the approved range
procedure and with identical aititudes as
used in the range approach,

-This paragraph shall nol apply in the
Territory of Alaska, including-the Aleu-
tlan Islands, or in the central and west-
ern Pacific islands under United States
jurisidiction, Including the Territory of
Hawail and the islands of Canton, Wake,
and Guam until further notice.

$ 6094  Symbois used in ceiling and
visibility minimums Letters that appear in
the standard instrument approach pro- -
cedures tables under the column oh ceil-
ing and visibility minimums are
explained a% follows:

“R" means regyular landing minimums,
They are authorized when 1t 18 necessary
to circle the airport or maneuver inh any
manner for landing. They apply to alreraft
having stall speed as established in Alrplane
Operating Manual of more than 76 miles per
hour at mbximum cerjificated lahding weight

with fuli flaps, landing gear extended. and
power ofl

“(R)”. means regular landipg minlmums
for aircraft having stall apeeds as establlshed
i the Alrplane Operating Manual of 75
milps per hour or less at maximum certifs
ieated landing welght with full flaps, landing
gear extended, and power off. When regular
lending minitnum for all alreraft are identi-
cal, only “R" will be used.

8" means strelght-in landing minimums *
where minitoums lower than regular langd-
ing minimyums are possible. -If no reduction
for stralght-in Jandings 18 authorized, regu=-
lar Janding minimuma will' apply for
stralght-in and “8' will not te shown. Re-
ductions io regular minimums will be
authorized only when landing can be ag-
complished straight in from the navigational
tacilities being used to the near end of the
runway without exceeding 600 feet per
minute rate of descent and without ¢hange
of direction of more than 30 degrees, Thesa
reductions will apply to all typee of eircraft,
unless “{R)}" ia less than “B" in which case
the lower minimum applies tc the lower

stall speed aircraft,

‘A" means gziternate minimums. They
ars puthorized when an alternaste airport ia
required, They apply to all typen nf aircraft,

“T" mesns ipke-off minhimyma. They
apply to all types of aircralt.
“NA" menns not authorized.

§600.5 Radio range procedures deter-
mination—(a) General. The volicles
get forth In this sectlon will be used by
the Civil Aeronautics Administration In
formulating and approving all radio
range procedures including those pre-
seribed in $§ 609.6 and §09.7,

(1) Devlations. The criteria outlined
in this section will normaliy be adhere
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 suthorized.

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

1 ILS Procedures: Btraight-in landing min.
Imums apply only when all compogents of
IL8 are operating and only to runway Indl.
cated, In other cases, minimums are desig.
nated by “R"” and apply to akreratt with stall
speed of more than 75 miles per hour, For
aircredt with gtall speed of 76 miles per hour
or less, circling minimumes may be reduced
by 100 feet And oue-hall mile but In no case
leas then 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 ¢ourse, The.

station forming the fix, however, must be
located within 25 miles of the intersection
and the angle of ibtersectioh must be at
least 45 degrees. The additional proced-
ureg 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-
tlon and appiroach altitudes.

(1> ‘When additional procedures are
established they will be numbered in ac-
cordance with the rmber of radio range
procedures approved for the airport.

Ezample. Stapleton Ajrport, Denver, Col-
orade, has two radio runge procedures, Pro-
cedire ¥o. 1 uses the north course of the
Denver range for final approach, and Pro-
cadwre Mo, 2 uses the south cowss of ths
Denver Range niad the Aurors FM for final,

{b} Initinl approcch procedure, (1)
Tiwe initial approach to the radic range
siation will normslly be made from a

primary fix (radio range, fan marker,

reliable intersection—ivcinding bearings
or “H"” type radio beacon! located on a
course and more than 25 miles from the
radio rsnge station to ve used for the
approach. Pixes loeated less {han 35
miles from ths range Siation will be
showh as seeondary fixes.

(2} Initial approaches fto the radio
range station will be shown only =zlong
the renge course essociated with the
facility.

Egample. Madlson, Wisconsin, range has
o course along aby airway slthough the west
course of the Milwaukee range lles along
the center-ling of au airway &nd across Mad-
isan, range stetich., The initlal approaches
will not be ghown aiong the alrway from
Milwaukee but only along courses of the
Madlscn range.

(3) Altitudes: {1} Initial approach al-
titudes are the minimum en route cruls-—
Ing altitudes authorized cetween the Iast
radio fix and the range station. These
nltitudes are hased on the same criteria
63 used in determining minimum en
route altitudes, providing at least 1,000
feet clearance above all obstructicns
within five miles on each side of the
course except In those areas designated
as mountainous areas, Normally, initial
approach altitudes in mountainous aress
will provide a-clearance of at least 2,000
feet ahove obstructions within five miles
on each side of the course. .

(i} Initlal approach altitudes from
primary fixes will be speeified un the
procedure for the direction nvolved by
the term “minimium en route altitude”
snd will correspend to ihe authorized
minimum er: route altitude along the
designated courses. The term “minimum
en route altitude” will also be used to
specify the iuitial approach altitude
where no primary fix exists along ihe
course.

(i) Initlal approach altitudes from
gecondary fixes wiil be speclfied on the
proeedure where such figes provide for
lower altitudes than from primary fives
on the same course, Reductions from
established minimum en route aititudes
will be made even in mountalnous poun-
try provided that s minimum obstruc-
tioh clearance of 1,000 feet in an area
five mlles on esch side of the course is
provided from the secondary Bx to the
radio range station, Al aihitudes speci-

. fled will be corapuied to the nearest 100
feet (i, e., 1.150 feet ‘will be indicated ag

1,100 feet; 1,151 feet will be indicated as
1,200 feet, ete.),

(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 terrttorles.

(¢) Shuttlee. Where necessary, a
shuttle between two flxes or within a
specified distance of the range station
will be prescribed to aliow for descent to
a lower altitude afier initial approach
and prior to commencement of the final
approach. Verticat 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, & procedure turn involves an
initial left turn through the range
course, followed by a turn to the right
for a return to the final approach courss,
Direction of the tum will be specified as
north, south, east, or west side of Anal

approgch eourse. This type of turn will -

be standard whenever terrain, obstrue-
tlons, and trafie will permit, The de-
gree of turn and the peint &t which the
turn wilt be made ig left to the diseretion
of the pllet, but the maneuver will be
cotupleted within the maneuvering area
at or above the altitude esinblished to
provide the required obstructlon clear-
ance.

(1} Altitudes. A minlinum altitude
wiil be established for s procedure {urn
within & distance of ten miles from the
ridio range station and will normally
provide obstruction clearance of 1,000
feet for ten miles from the center-lite
of the range coutse ot the maneuvering
side and for five miles on the opposite
side, ARitudes based on this criteria
will be established also for procedure
turns at distances of 15, 20, end 35 miles
from the range station and will be in-
c¢luded in the procedure as an advisory
iten: in the event it is necessary ot ad-
visable to go beyond the normal ten-mile
limit. *‘Where procedure turns at dise
tances of 15, 20, and 25 miles are not
deslred the term “Not Authorized” (NA)
will be used.

(2> Deviations, Deviations from the
standard precedure turn will be made in
the following ordsr: When a turn cannot
be made on the left slde of the course
due to unusuaily high ohstructions, sueh
as the mountain ranges on the west sids
of the Denver, Colorado radio range, the
turn will be made on the right side of
the course and an explanatory note will
be included In the procedure as, “all
turns will be made on the east side of
the norih course, high terrain west side
of north sourse.'™

(@) Final approach. The term "final

"approach” gs used in radic range prote-

dures is detined as beginning at the poing
where the procedure turn is compieted,
the aircraft headed back toward the
range station, and ending at the point
where missed approach commences,
There will be only one final approach In
a5y uhe procedure.

(1) Altitades. ‘The altitude over the
radio rapge suai1on on finad approach wiil
he based op un assumplion that the pro-
cedure furn will be made within ten nules
from: the yadle range statiors, The es-
tablished altdtude will be at least 504 Ieeg
abeve all obstructions belween {be point
where the procedure burn ls completed
and the range station, and normally will
provide this clearance for an ares of five
miles on each side of the genler-line of
the radic range course. The fAnal ap-
proach, if commenced more,than ten
miles from the range station, will provide

for at least 1,000 feet ¢learance 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 (. e., 510 feet will be in-
dicated as 500 feet, 511 feef will be in-
dicated as 520 fect, ete.).

(i) Range station to airport. (o) For
that part of the final apbroach which
lies between the range station and the
nearest usable portien_of the airport, &
minimum eléarance of at least 300 Teet
above obstructions will be provided for
an approach area two miles on each side
of the center-iine when the range station
islocated at or within seven miles of the
airport.

(b) Where the terrain features arc
ideal and flight from the range stalion
to the airport would nob be over thickly
populated ateas ner hazardous obstruc«
tions, an instrument approach procedute
may be established and approved for an
airport located st a distonce in exeess
of sevea wiles. Wien there is need for
establishing an instrument appruach
procedure to an airpert located in excess
af seven miles, consideration will be
given to the fnilowing policy:

{1) Quer gevei to ten miles, When
lacated froto seven ©o ten miles, obstruc-
tion clearance of 430 feet will be pro-
vided for an area twe miles an each side
of the eenterline of the propesed course.

(2Y Quer ten Lo twelve miles, When
locoted from ten to twelve miles, ob-
siruction clearance of 506 feet wili be
provided for an area two imiles on each
side of the centerline of ihe proposed
LOVTEE.

(37 Ower fwelve miles. When logated
more than iwelve miles, operations will
be conducted in accordance with visual
Hight 1ules from the radio range station.

(2} Finolepproach from a fun marker
or ather radio aid. For each procedure
there may be one direction from which
the initizl appreach -may become the
final approach with the resulting elimi-
unation of a procedure turn. This may
be accomplished only if such an ap-
predeh is from a fan marker or cother
radio aid so situated of & fipal radio
eourse and close emough to the range
station that it may be reasonably coh-
stdered as assisting the final approach
inh its true sense. The distance of this
fan marker of other radio aid from the
range stadion will not normally exceed
ten miles. The final approach altitude
will provice at least 1,080 feet clearance
up to the fan marker or other redio aid,
and at least 500 feet of clearance from
that point o the radic range station.
This ¢learance will normelly be provided
Tor an aresn of Ave miles on cither side
of the centerline of the range course.

{3) Muagnetic course from ronge sia-
tion to airport.  When plotting the maz-
netip course from the range siation to
the airport, teo conditions will be con-
sidered, Where the bearing from the
range station to the end of the runway
to be used does uot diverge more than
30° from the direstion of that runway,
and a reascnabie rate of descent is pos-
gible, the magnetic coprse shown will
sarrespond with the bearing from the
Tange Station to the approach end of the
runway, and p straight-in approsch m
b adthorized,  Where this condition

_ not possible, the magnetic course froim

the pargs ciation, toward the approxi-
mate center of the ajrport landing area
will be shown. This bearing shall he
that which hisects the sngle formed by
two steaight Ynes exteonding from the
range station to the outer ends of the
airport runways.

4y Distomre from ronge station o
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airperi., 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, & straight-in approach cannot
be authorized by application of subpara-
graph (1) of this paragranh, 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 almports where no runways exist, the
distance will be measured along the mag-
netic course from the range station to
the point of intersection with tiie neafr=-
est houndary of the landing avea.

(£} Missed approuch procedure, -A
missed approach procedure wiil he for-
mulated and spproved for use when
necessary. The recovery will be made
normally on a course which must nearly
approximates a eontinuation of tha final
approach course after due consideration
of chstractions, terrain. and other fae-
tens influencing thie safety of the npera-
tion. Amissed approach =il be initiated
) st the point whore the aircraft has
descended to authorired landing minl-
mums i visual contact is not estahlished,
or 1) if the lznding has not heen ac-
complished, ov (i) when divected hy Air
Traffie Control. Time limitations will
not be vsed due to the variations in the
apprroach speed of different types of air-
craft,

(1) Adtitudes. ‘The altifude to which
the flight will pruceed in exesution of a
missed 4appreoach will nod be less then
that established for en reoubte fight, and
will normally be gpecified to within 36
miles of the range station.

{2y Allernuafe missed approdch pro-

cedyres.  Consideraticn will be given to
the establishment of an alternate missed
approach procedure enly when such a
procedure will faeilitate the handling
of air fraffic. "When sn allernate missed
approach procedure 18 formulated, i
wili be approved hy the local Aviatlon
Safety Office, Tivil Aeronautics Admin-
istration, and made known tb the appro-
priate sir trafic contro! personnel. An
slternate missed approach procedure
will be indicated under the missed ap-
prozeh ltem of the instrument approach
procedure by the phrase “or as directed
b¥ ait traffic control,”

§ 6058 Auigmetic direction finding
procedures delermination--(a) Qenernl,
The policies set forth in this seetion will
.be used by the Civil Aeronautics Ad-
ministration in formulating ard ap-
proving all automatic divection finding
procedures tneluding those presoribed in
§ B09.5.

{1} Devigtions, ‘The criteris autlined
in this section will normally be adhered
1o in formulating and approving all ADF
procadures; however, if any deviation is
necessary, & note will be included on
the procedure sfating that a deviatinn
has been authorized.

(2) Nuinber of procedures establishod,
‘1) More thah one ADRF procedsire may
be established for a particular ajrport
tlepending upon the number of facilitieg
ayailable for ADF approaches angd the
directions of apptoach involved. The
additional procedures will be estahlished
in the same manner as the firsf proee-
dure and wilk be romplete in 2! Adetsils
including procedure turn, directlon and
approach altitudes

(i) When additioual procedures are
established. they will be nuwmbered in
accordance with the nwumber of ADF
vracedures approved for the sitport.

Ezgmpie.  Chicngn Mbdway Alrpert has
twa ADF proeadires Procodizps Moo 1 nass

A compass ceator on the back cowrse of the
TL8 locallzer; freguency 248 ke, identification
FE, and Procedura No. 2 uses the compass
logator at the ILS outer marker, frequency
219 ke, identification CH. :

(ty faitial approcch procedure. {1}
The initial approach to the radio facil-
ity will normally be made from a pri-
mary fix (radie range, ian marker,
relinhle intersection—inecluding bearings

. or “H" wype radio beacon) located on a

course and more than 25 miles from the
radio facility to be used for the ap-
prouzch. Fixes located less than 25 miles

from the radio facility will be shown as

secondary F¥us.

‘2) Maguiic courses used in ADP
procedwres will always be computed
using the isogoiic line nearest the radio
facility for which the procedure is being
formuiated. . .

(3) altitudes: () Initial apbproach
altitudes are the minimum en route
crudsing altitudes authorized between the
last radio fix and the radio facility,
These altitudes are based on the same
criteria a8 used in determining mini-
mum en route altitudes, providing af
least 1,000 feet clearance above all ab-
structions within five miles on each side
of the course except in those areas desig.
nated as mountainous areas. -Normally,
Initial approach altitudes In moundain-
ous areas will brovide a tlearance of at
least 2,600 feeb abhove 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 ferm “minimum en route altitude™
and will enrrespond o the autharized
minimum en route altitude alohg the
designated courses. 'The termn “mini-
mum en route altitude” will 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 fxes provide for
Iower 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 is
provided from the secondary fix to the
radio facility, Ail altltudes specifled
will be computed to the nearest 100 feet
fl. e, 1,150 feet will be indicated as
1,100 feet; 1151 feet will be indicated
as 1,200 feef, ete.).

(ivl "The inilial approach altitudes
will be specified in all cases on all courses
In areds outside the continental llmits of
the United States or its territories,

(o) Shuitle.  ‘Where TECeSsary, a
shuttle between two fixes or within a
speoified distance of the radin facility
will be prescribed to aliow for descent
to a lower altitude after initlal approach

and prior to commencement of the final

approach. Vertical and lateral clearance
will be provided as in the case of initial
approach.

) Procedure {nrn. Procedure turns
wlil be establishied and specified ix ADP
procedures for use in a return to the final
approach course (inhound), Normally,
& procedure turn invelves an inltial left
turn through the uwtbound course, fol-
lowed by & turn o the right for 2 yetun
to the final approach course. Direction

of the turn will be specified as north,

south, east, or west side of final approeach
course, This type of turn will he stand-
ard whenever terrain, ghsiruction, and
traffic will permit. The degree of turn
and the potal 20 which the tiarn will be
made s f2f fo Lie Disoretion of (he pilot,

bat the maneuver will be completed with-
in the maneuvering area at or ahove the
altitude established to provide the re-
guired obstrigtion clea.ance,

(1} Alfifudes. A minimum altitude
will be established for a procedure furn
within a distance of ten miles from the
radio facility and will normally provide
terrain and  obstruction clearance of
1,000 feet for ten miles from the center-
line of the course on the maneuvering
side and for five miles on the opposite

-gide, 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 anadvisory 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) Depigfions. Deviations from the
standard procedure turn will be made in
the following order: When a turn can-
not he made on the left side of the track
dye to unusually hish 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} Finol approgch. The term “'final
appreach” as wsed in ADF procedures ig
deflned as beginning st the point where
the procedure turn is combleted,, the
aireraft headed back toward the radio
facility, and ending at the point where
missed approach commences, If 18 nor-
mally the course having a bearing which
most nearly approxitnates the magnetic
course from the radio faclility 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 approach in any
one progedure. .

(1) Altitudes. ‘The altitude over the
radio facility on final appreach will be
bhased on an assumption that the proce-
dure turn will be made within ten miles
irom the facility. The established alti-
tude will he at least 500 feet above all
obstructions between the point where
the procedure turn {s completed and the
radio facility, and normally will provide
this elearance 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 facllity, 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-Ioot interval
(i. e., 6510 feet will be indicated as 500
feet, 511 feet will be indicated as 520
{eet, eto) .

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

(by Where the terrain features are
fdeal and fllehi from the,radio facility
to the airport would net 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
gseven miles. When there Iz need for
establishing an instrument approach
procedure to an alrport located in excess
of seven mlles, consideration will be
glven to the following policy:

(1) Over. seven to len miles. ‘When



located trom 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,

(2) Over ten to fwelve 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 twelve miles. When located
more than twelve miles, operations will
be conducted In aceordance with visual
flight rules from the radio facllity,

(2) Finel approoch jfrom a far marker
or other radip 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 18 from & fan marker or other
radia aid 30 situated on a final approach
course and close encugh 0 the radio fa-
cllity that it may be reasonably consid<
ered as assisting the final apoproach in
its true sense, The distance of this fan
marker or other radio aid from the radio
facllity will not normally exceed ten
miles. The final approach altitude will
provide at least 1,000 feet elearance up
to the fan marker or other radio aid, aod
at least 500 feet clearance from that
polnt to the radio facility. This elear-
ance will normally be provided for an
area of five miles on either side of the
centerline of the final approach course,

(3) Mapnetic course from rodio fo-
cility fo airport., When plotting the
magnetie course from the radio facility
to the airport, two conditions will be con-
sidered. Where the bearing from the
radio factlity to the end of the runway
to be used does not diverge more than

~ 30° from the direetion of that runway,
and a reasonable rate of descént 15 pos-
sible, the magnetic course shown will
correspond with the hearing from the
radio facility to the approach end of the
runway, and g straight-in approach may
be authorized. Where this condition is
not possible, the magnetic course from
the radio facillty toward the approxi-
mate center of the airport landing area
will be shown. ‘This hearing shall be
thet which bisects the angle formed by
two straight lines extending from the
radio facility to the outer ends of the
alrport Yunways.

(4) Distence from radio facility to gir-
port. The distence from the radio fa-
cility to the airport is normally messured
on a stralght line along the magnetic
course from the radio facility to the ap-
proach end of the runway. If, however,
a straight-in approsch cannot be author-
1zed by application of subpatragraph (3)
of this paragraph, the distance will be
measured along the magnetic course
from the radio fecility to the first point
of intersection of the course with any
runway on the alrport. At alrports
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.

() Missed approoch oprocedure. A
missed approach procedure will he for-
mulated and approved fur 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 influeneing the safety of the opera-
tion. A missed approach will he ini-
tiated (1) at the polnt where the aircraft
has descended to authorized landing
minimums {f visual contact is not estab-
lished, or ¢i1) if the landing has not been

ateomplished, or (iil) when directed by
Afr Trafic Control. Time limitations
will not be used due to the variations in
the approach speed of different types of
aireraft,

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

(1) Alterrate missed approgek pro-
cedures. Consideration will be given to
the establishment of in alternate missed

approach procedure only when such a
procedure will facilitate the handling of
air traffc. When an aliernate missed
approach procedure is formulated, it will
be approved by the local Aviation Bafety
Office, Civil Aeronautics Administration,
and made known (o the appropriate air
traffic control personnel. An alternate
missed approach procedure will be indi-
cated under the missed approach item of
the instrument sapprvach procedure by
the phrase “or as directed by air traffic
control.”

§609.10 Insfrument londing sysiem
procedures defermination—(a) Generol.
The polictes set forth in this section will
be used by the Civil Aeronautics Admin-
istratlon In formulating and appreving
gll instrument landing system (ILS)
procedures, including those prescribed in

609.11.

’9 (1) Deviations. 'The criteria outlined
in this section will normally be adhered
to in Jormulating and approving all ILS
procedures; however, if any deviation is
rezessary, & note will be included on the
procedure stating that a deviation has
heen authorized,

(2) Number of procedures established,
More than one TLS procedure may be es-

tablished for a particular airport when '

a different direction of approach 15 in-
volved. Where more than one procedure
is established Procedure No, 1 will he
that which is based on the utilization of
the front course of the ILS, ahd Proce-
dure No. 2 will be that which utilizes the
hack course of the ILS,

(b} Initial approach wrocedure. The
‘initial approach to the ILS will normally
he mede on the associated primary
navigation faeility, radle range or radio
bencon, or from an intersection thereof,
Transition from the primary radio fa-
cility to the ILS localizer course will he
made from the specifled points (radio
range, teliable infersections—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 loeator of the ILS. In
syme cases, however, it may be desirable
to proceed first to the LE radic range
station or VOR facility thefce (g the ILS
localizer course to start the approach.

(1) Altitudes, The minimum altitade
for transition to the ILS from specified
fixes will not be less than the minimum
pablished en route altitude. These pub~
lished altitudes will be based solely on
clearsnce above obstructions, Where
there is no published en route altitude,
the trensition aititede will be established
hy providing at least 1,000 feet clearance
above all cbstructions for an area five
miles on each side of the transition
course. In those areas deslgnated as
moutitainous nreas, a8 clearance of at
least 2,000 feet above 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 indicated as 1,200 feet,
ete.),

(¢} Shaullle, Where necessary, a
shuttle will be prescribed within a speci-
tied distance of the aquter marker or outer
marker compass locatpr after initial ap-
proach and prier to commencement of

the final approach. Vertical and latersal
gleararee will be provided as in the case
of the initial approach.

“(d) Procedure turn, Procedure turps
will be established and specified in ILS
procedures for use in a return to the fina)
approdch course (ihbound). Normally,
a procedure turn involves an iniiial left
turn through the outbound localizer
course within five miles of the outer
marker, followed by & 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 epproach course. 'This type of turn .
will be standard whenever terrain, ab-
structions, and traffic will permit, The
degree of turn and the point at which
the furn will be made is left to the dig-
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 ohstruc-
tion clearance. A specified procedure
turn need not be made when the final
spproach course can be established prior
to commeneing descent an the glide path
to final approach minimums and, (i} the
final approach eourse (inbound) can be
intercepted at an angle of less than 90°
and within flve miles of the outer
marker from an established radio fix
on a cowrse specified in the ILS proce-
dure, or (1) when final appreach ean
be accomplished from an established
halding pattern.

(1) Altitudes. () A minimum salhi-
tude will be esipblished for a procedure
turn within a distance of five miles from
the culer marker and will not be less
than the altitude of the glide path at
the outer marker. The established alti-
tude will normally previde obstruction
clearance of at least 1,000 feet for five
miles on each side of the center-line of
the localizer course. Where necessary,
ah upward adjustment of the minimum
aititude will be made to insure safe
clearance of any prominent obstruction
immediately bevond the specified area.

(il» A procedure turn may be made
between filve and ten miles from the
outer marker when necessary te effect
proper intercepiion with the glide path.
In such instances, the minimum proce-
dure turn altitude will pot be less than
the altitude of the glide path at the
cuter marker and will provide clearance
of at least 1,000 feet above the terrain
and all obstructions in an aren five miles
on each side of the cénter-line of the
localizer course, Altitudes of procedure
turng authorized at distances greater
than five miles from the outer marker
will be included in the procedure as an
advisory item, Where procedure turns
al distances greater than five miles are
not desirable, the term “not.authorized”
(NA> will be used.

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

(g} Finel approack. The term “final
approach” as used im the ILS procedures
is defined as that portion of the approgach
(inbound) onh the localizer course after
the glide path has been intercepted at
or immediately beyond the outer marker
snd descent to authorized landing mini.
mum altitude is started.



(1} Altitudes, ‘The altitude on the
final approack will provide for clear-
anca of terrain and obstruetions in the
approacl ares Ay hereinafter specified
in “Obstruciion Clearance for Final Ap-
proach,”

1) Obstruction clearance for final ap-
progclk. ‘The approach zone to instru-
ment runways, together with the mini-
rauin obstruction clearances required for
glide path, Is defined as:

€1y Approgeh surjoce. ‘The approach
gurface ic nn inclined surface located
direcily above the approach area. The
dimenzinns of the approach area are
measurad horizontally.

iiy Length. 'The approach aren has a
Iength of 56,000 feet beginning 200 feet
from the approach end pf each instru-
meni runway and extending ocutward on
the extended centerline of the runway.

iy Sinpe, ‘The slope of the approach
surisce along the runway centerline ex-
tended is fifty to one {58 :1) for the
inner 14,000-foot section and forty to
one (40 : 1) for the outer 40,000-fo0t
section, :

(i) Width. The approach area iIs
symmetrically located with respect to the
extendeg runway centerline, and has a
totel width of 1,000 feet at a point 200
feet oulward from the approach end nf
the runway. The approach area fares
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 ihe end
of the additional 40,000-fo0t section.

(2} Horizontal surface, The horl-
zontal surface is a circular plane, 150 feet
above the established airport elevation,
having a radius of approximately 12,000
Feet from the reference paint at the cen-
ter of the airport and connecting with
the transilichal swrfaces or approach
smitaces as hereinafter specified. .

{3) Trangitional surfaces. (i) The
transitiona) surfaces are inclined planes
with a slope of seven to ane (7: 1) ex-
tending upward on either side of, and at
righi angles to, the ruhway centerline
or the runway cenferline extended, }

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

(iii} The transitional surfaces for 200
feet outward from the approach end of
the runway extend upward to an inter-
section with the hotizonital 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
aco feet ontward from the approach end
of the runway extended upward from the
outer edges of the approach surface to
an inteysection with the herizontal sur-
face where the approach surface is be-
low the horizontal surface, and for a iat-
eral distance of 5,000 feet where the ap-
proach surface is outward from the hori-
zonial surface.

(4) Minimypm obstruciion clearance.
For that part of the approach from the

‘intersection of the glide path by the air-
craflt, the minfmum ferrain and obstrue-
tion clearsnce ig that obtalned hetween
& 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 sure
face as previously defined !

(6 Criterig. (i) The minimum
clearance in feet 15 a function of the
distance D outward from the glide path
unit as follows:

(@) For D lesy than 10,850 feel, mind-
mum clearance 0.023860+20 fest,

th) Por D between 10,850 Teet and five
miles, minimum clearance 0.01866D-.75
Jeet,

Exzampie. 12 an obstruetion la 10,250 feet
from. the glide path unit, formula (1) would
apply, and the minimum olezrarce above
the  ohstruotion=(10,250° x 0.02§66) + 20=
243’ +-20=263",

(§) It should be noted that the cri-
teriz provides a minimum clearancé of
approximately 500 feet at the intercep-
tion of the glide path with a graduaily
reduced clearance from that point
inward. This clearance is & mintmurn
requirement, However, a4 Sreater clear-
ance may be necessary due to terrain
features adjacent to the approach ares
of the instrument runway or peculi-
arities of the installation which are
revealed by flight check.

tg) GHde path sefitng. (1) Where
the minimum obstruction clearance can
be obiained in the aphroach area snd
adjacent transitlon surfaces inward from
the point of interception of the glide
path, the glide path will be set to the
riormzal optimum setting of twe and one-
half fo two and three-fourths degrees.
TFhis will restilt in obtaining the desivable
intersection of the glide path and middls
market at an elevation of about 200 feet
above the runway.

(2) Where terrain end obstruction
cleardntes more than thaf established
Ty the eriterip can be provided, the glide
path may be set at n lesser angle. The
minimum glide path anele will be two
degrees.

(3) Where necessary t¢ obtain the
minimum obstruction: clearance, the
gilde path may be reised {0 & maximum
angle of three degrees, Angles greater
than three degrees will not normaily be
used. Whege the minimuin obstruction
elearance eannot 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 loeation a distance necessary o
obtain the specified minimum elearance,

ihy Adjustment of celling sutaimums
for obstruction clearance. When mine
imum obstruction ciearance znnnot be
obtained with s meximum three degree
glide path angle, and the length of the
runway does not permit a compensating
adjustment, consideration wili be given
to establishing celling minimuing which
will afford comparable safety. In this
event, the celling minimums will be de-
termined by application of the foliowing
formula to all obstructions projecting
above the established slope line and lo-
cated In the epproach area within a dis-
tance of five miles outward from the end
of the runway,

(1) Formule. (1) Extend & line hori-
zontally cutward from the top of each
obstruetion and paraliel with the run-
way cehterline to a puint of intersection
with the established slope line and from
that polnt extend & line vertically to a
point of Intersection with the glide path.
The point of intersection at the highest
Ievel of the glide path as established by
the foregoing formula will determine the
minimum ceiling that may be considered.

(i) Where minimum obstruction
clearances cannot be met in the transi-
tional and horlzontal surfaces immedi-
ately adjacent to the approach area and
when deemed necessary, consideration
will ke giveh to an adjustment in the
ceiling minimums eommensurate with
the degree of Interference presented by

the partioular obstruction or ohstrue-
tions, .

(1} Clearance on back course of ILS,
The minimum obstruction elearance re.
quired for- pull-put on the end of the
runway opposite the approach end will
nortmally be that required for teke-off
of rll types of aircraft or for the class
and welght of particuiar aircraft being
use,

(1) Missed approach procedure. A
missed approach procedure will be for-
mulated and approved for use when
neeessary. The recovery will be made
normally on a course which most nearly
approximates s continuation of the final
approach course after due consideration
af obstrucifons, terrailn, and other
factors influencing the safety of the
operation. A missed approach will be
inttiated (i at the point where the
nircraft has descended to authorized
landing minimums if visual contact is
not established, or (i) 1f the landing has
not been accomplished, or i) when
directed by Air Trafflc Control, Time
limitations will not be used due to the
variations in the approach speed of dif-
ferent types of aircraff.

(1) Altitudes. The altitude to which
the flight will proceed in execution of a
missed approach will hot be less than
that established for en route flight, and
will normally be specitied to within 25
riles of the associated prisnary naviga-
tion facility.

- (3 Alternote missed approach proce-
dure. Consideration will be given to the
establishment of sn alternate missed
approach procedure only when such a
procedure will facilitate the handling of
air trafic., When an aliernate missed
approgch procedure is formulated, 1t will
bé approved by the local Aviation Safety
Office, Civil Aeronautics Admintstration,
and made known o the appronriate air
trafile contrnl personnel. An glternate
missed approach procedure will be indi-
cated under the missed approach item of
the Instrument approach procedure hy
the phrase “or as directed by air {rafic
control.”

(k3 Utilizction of buck course of ILS,
Utilizadion of the back course of an ILS
may be authorized if suitable fixes exist
which will sllow a pilot to establish his
positionn and proceed on the localizer
back sourse to the airport. Use of the
back coursz will not be authorized, how-
ever, where there is likely to be interfer-
ence with another ILS lochied in close
proximity, or where the terrain or other
features make use of the back course in-
advisable from p, safety standpoint.

{1} With glide puth. If the instru-
ment approach runway is equipped with
a glide path serving the back course of
the ILE localizer, a separate procedure
may he formulated and approved,
When such a procedure is established,
eonsideration will be given to ceiling and
vigibility minimums in accordance with
the minimam obstruction clearance for
glide path settings.

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

1This is the conditlon when the glide path
unis is locdated the minimum distance of
150 feet from the runway end. The lower
ené of the glide path s assumed 1o be 12
Teet ahove the runway at a distance of 250
feet outward from the glide path unit, at
which distance the alircraft would be in cone
tact with the runway and the aircraft ane-
tenna exactly on coursa.



and approved using the minirhums
equivalent to stralght-in range mini-
mums.

§ 609.12 Ground conirolled approach
procedures  determination—(a) Gen-
eral. The nolicies set forth In this
section wiil be used by the Civil Aeronau-
tics Administration in formulating and
approving all ground controlled ap-
proach (QCA} procedures, including
those prescribed in § 609,13. . However,
the safe completion of a ground con-
trolled spproasch procedure involves a
dusl responsibility. This responsibility
ineludes <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 alreraft,
and (Z) the acceptance and compliance
by the pilot with the adviee received
from the controller,

(1) Number of procedures established.
More than one GCA procedure may be
established for a partteular airport when
a different direction of approach is in-
volved. Where the approach is to be
made 1o the des{gnated instrument run-
way, PAR (Precision Approach Radar)
procedure wili 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
Burveillance Radar) type instrument ap-
proach procedures., Where PAR ot 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
far those runways.

(b) Initial approack procedure. The
initial approach-to the GCA will nor-
mally be made on the associated primary
nevigation faecility, radio range or radio
heacon, or from an intersection therebf,

(1) Aititudes, All altitudes pertain-
ing to initial approach to a GCA facility
will not be Iess than the minimum initial
approach altitude established for the
asgooiated radio facility,. Where 1t i3
necessaty to establish an' initial ap-
proach aititude from directions other
then those for which an altitude has
beent 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 (i. e., 1,150 feet
will be indicated as 1,100 feet; 1,151 feet
will be indicated as 1,200 feet, ete.).

{¢) Transition to GCA. Durlng the
approach on the associated primary fa-
cility, the pllot will notify approach
control of his Itention to use the GCA
system. ‘The ground controller will
normally take over when the aivcraft is
within approximately 25 miles of the
airport. When necessary to insure posi-
tive identification, and on heing 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-
preach course at a distance of not less
than five miles 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 Iollowed in the event radio com-

munications with the aircralft cannot be.

maintained.
(2) To provide the flexibility required

"for air trafic control purposes, the

ground controller may deviate from the
pattern courses as required to provide
separation from other aircraft and to
make gliowances for wind conditions,
speed of aircraft, direction from which
aireraft 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. (1) Except as provided
below, all altitudes pertaining to the GCA
pattern prior o interception of {he final
approach course will be at least 1,000
feet above all obstructions to Aight with-
in at least three miles on each side of the
pattern track, and will provide st least
500 feet above all oObstructions lotated

- witfin an additional two miles on each

side of the pattern track. When an air-
craft is observed to have definitely passed
an altitude limiting feature or ohstruc-
tion, the ground controller may descend
the aircraft to a lower altitude, provided
that the lower altitude affords the mini=-
mum obstruction clesrance set forth
above with respect to other obstructions
farther along the course to be flown.

(iiy The interception of the final ap-
proach course will normally be made at

a distance nat 1ess than five miles from .

the approach end of the runway to be
utilized, and the minimum altitude will
not be less than 1,000 fest above airport
€levation and not less than 500 feet above
all obstructions, proviged the reduction
in clearance is made within flve miles of
the point of interception, If, Que to ob-
structions, 1t is necessary to Intercept the
final "approach. course at an altitude
higher than 1,040 feet above alrport ele.
vation, sufficient distance must be aveil-
able along the course llne to allow
descent to the ceiling minimums author-
ized,
(2) Partiel execufion of vpatiern,
Where the foregeing obstruction clear-
ance can be malntalned 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
spproach”. 15 defined as that portion of
the approach procedure where the
ground controller signifies that the alr-
craft in-bound has intercepted the final
approach course, and descent to fifal
approach altitude ls commenced.

(1) Aldtudes. ‘The altitude on the
‘final approach will provide for clear-
ance of terrain and phstructions in the
approach ares &3 hereinafter specifled
in “Ohstruction Clearance for Final Ap-
proach.™

8y - Obstruction clearance for final ap-
proack. The approach zone to instrue
ment runways, together with the mini-
mum obsiruction clearances required for
glide path is defined as:

(1) Approach surface, 'The approach

. surface is an lnclined surfape located

directly above the epproach area. The
dimensions of the approach area are
measured horizontally,

(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) Siope. The siope of the approach
surface ajong the runway centerline ex-

_ tended is Afty to one (50:1) for the

inner 10,000-foot sectlon and forty to
one (40:1) for the ocuter 40,000-foot
section.

(til) Widih. ‘The approach area Is
symmetrically located with respeet 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 & 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 cireular blane, 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
surfates as hereinafter specified.

(3) Transitional gurfaces,” (1) The

transitional surfaces are inclined blanes

with a slope of seven o one (7:1) ex-
tending upward on elther side of, and
at right angles to, the runway center-
line or the runway centerline extended,

(i1> Transitional surfaces inward from
the approach end of the runway extend
upward to an intersection with the hor-
tzontal surface from lines which are level
with, parallel to, and 500 feet from the
runway centerline,

(ili> The transitional surfaces for 200
feet -outward irom the apnroach end of
the runway extend upward to an inter-
section with the horizontal surface from
lines which are level with the Tunway
centerline at the approach end of the
runway, and are parallel to and 500 feet
Irom the runway centerline extended.

(iv} Transitional surfaces more than

200 feet outivard 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 sufface, and for a lateral
distance of 5,000 feet where the approach
surface iy 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 hy the alreraft, the minimum
terrain and obstructior clearance is that
obtalned between a two and ohe-half
degree glide path passing through a
point 12 feet abuve and 500 feet Inward
from the approach end of the runway,
and fitty to one (50 : 1) and forty to one
(40 : 1) approach surface as previously
defined.?

(8) Criterfg. (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 ot zero
altitude as follows:

~{a) For D less than 10,950 feet, mini-
mum clearance 0.02366D 4. 20 feet,

{b) For.D between 10,950 feet and 3
}nﬂ:s,‘ minimum clearance 0.018660 4 75

eet.

Ezatiple. It an obstruction fs 10,250 feet
from the gilde path intersection with the
runway, formula (i) would apply, and the
minimum clearance abave the obstruction'=
{10,250° X 0.02266) +20 =248’ - 20 = 263",

2This is the conditlon when the glide path
extended inward and downward from the
polnt 12 feet above and 500 fest inward from
the approach end of the runway intersscts
the runway at zero altitude TH0 feet inward
irom the approach end of the runway.

i



(i) It should be noted that the eriteria
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-
mum 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 fe-
vealed by fitght cheek.

(g) Glide paik setting. - (1) Where
the minimum. obstruction clearance can
be obtained in the approach area and
adjacent transitional surfaces inward
Irom 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-hall 10 two and three-
fourths degrees. This will result in ob-
talning the desirable Intersection of the
glide path at a point approximately 200
feet above and 4,250 feet outward irom
the runway Intersection point.

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

{3} When necessary to obtain the
minimum obstructlon c¢learance, 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
-naximum three degree glide path angle
and the length of the mnway permits;
conzlderation may be glven to locating
the point at which the glide path inter-
cepts the runway inward from the stand-
ard location at & distance necessary 1o
obtain the specified minimum clearance.

(h) Adjustment of ceillng minimums
for obsiruction cleerance. When mini-
mum ohstructlon 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 estab]is‘ﬁing ceiling minimumgs which
will afford comparabie safety. In this
event, the ceiling minimums will be de-
termined by application of the followlng
formula. to all obstructions projecting
sbove the establlshed slope line and lo-
cated in the approach ares within a
distance of five miles outward from the
end of the runway.

(1} FPormuly., 1) Extend a line horl-
zontally outward from the top of each
obstruetion 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 by the foregoing formula will
determine the minimum celling that
may be donsidered.

(il) Where minimum obstruction
clearance cannot be met in the transi-
tlonal 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 interferelice presented hy
the particular obstruction or obstrue-
tions.

(i) Swurveillance (ASR) approach. A
ground controlled approach utilizing the
survelllance scope may be authorized
when the position of the afrcraft ean
be deflnitely 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) Obstruetion 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 clearance

sbove all obstructions two milks each
side of the center-line ol the runway
extended.)

(3) Satlsfactory patterns are prov‘lded
which will insure that the alrcraft on
finel epproach will be at or above the
ajtitudes gpeclfled in paragraph (d) of
this sectlon at & 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 (1. e., circling) minimums ap-
proved for that partienlar airport,

(j) Missed approach procedure, A
missed approach procedure will be
formulated and approved for use when
necessary, The recovery will be made
normally an a course which most nearly
approximates a continuation of the final
approach course after due consideration
of obstructions, terrain, and other
factors infuencing 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 heing made (PAR or ASR),
if (1} visual contact is not established,
(i1) alanding has not been accomplished,
or (ili) unless previously direcied by the
ground controller. In the case of a pre-
cision approach (PAR)}, the ground con.
troiler 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-half degree from
the beginning of the giide path. Should
the aircraft continue below this line,
the ground ecniroller will advise the pilot
to initiate & missed approach procedure,

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

(2) Alternate missed approach vpro-
cedyre. Conslderation will be given to
the estahlishment of an alternate missed
approach procedure only when such a
procedure will faellitate the handling of
alr trafic, When an alternate missed
approach procedure is formulated, it will
be approved by the Iocal Aviation Safety
Office, Civil Aeronautics Administration,
and made known {o the appropriate air
traffic control personnel. An alternate
missed approach procedure will be ingdi-
cated under the missed approach item
of the instrument approach procedure
by the phrase “or as directed by air
trafic control”

(k) Operation persomnel for GCA
egquipment., Normally, ground eontrolled
approach procedutres will be established
&t those installations aperated by Civil
Aeronautics Administration personnel,
Before establishing a ground controlled
approach procedurs at an instgllation
which s not operated by CAA the oper-
ating agent will he required to furnish
a list of nll personnel responsible for
operating the GCA eguipment, and to
certify that the personnel are compe-
tent in their respective duties. The

|

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

§609.14 Very high frequency omni«
directional range procedures determing-
tion—(n) General. The policies seb
forth herein will be used by the Cilvil
Apronsutics Administration in formu-
lating «and approving all VHF omni.
range procedures, including those pre-
serived 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 mmy he
established for a particular airport
when a different direction of appreach
is involved, An Instrument approach
procedure may be established when a’
fan msrker, compass locator or other
suitable fix is situated within seven miles
of the airport and logated on a course
which passes over or is adjacent 1o the
airport, The additional procedures wiil
be 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 & fan nrarker,
compass Iocator or sultable fix.

(h) Initial approach to VOR facility,
The initial approach to a VOR facility
will normelly be made over specified
routes; This information will not be
carvied on the procedure itself, since thiy
1s considered as en route operation and
the information is available from other
sgources. The only initlal approaches”
which will be shown in the procedure will
be those approaches from fixes located
ot more than 25 miles from the VOR
station which will afford e reduction in
altitwde from those published as the en
route minimum and provide a transition
to the facility. These fixes may be either
radio range stations, “H” faciliiles, VOR
statlons, relisble inbtersections afforded
by either of these two fixes or available
radio bearings.

(1) Aititudes. The altitudes to the
VOR faeility will correspond with those
established for minimum en reute 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 aceord«
ance with- existing regulations. For
those altitudes specified in the proce-
dure used for transitlon, 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 atation, Al altitudes will be com-
puted to the nearest 160 feet (. e.. 1,150
feet will be indicated as 1,100 feet; 1,151
feet will be indicated as 1,200 feet, etc.).

(¢} Shuifle. Where pecpdsary, a
shuttle between two fAxes 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 c¢ase of the initial approach.

* (dy Procedure furn, Procedure turns
will be established and specifled in VOR



procetires for use i the return to the
finnl approash codrse (hbound), Note
mully, o prodedure turn involveds an inis
tinl left turn through the outhound
eoutre, followsd by & tarn to the right
o w rebuin 13 the fnel approdot coures.
Directicn of the turn will be specified as
north, south, enst, or west xide of fing)
approach courye, This type of turn wiil
bo- standard whenever tarrain, obetrucs
tions, snd trafic wili permit. The des
gree of turn and thé point at which the
turn will be made iz left to the disoretion
of the pilot bus thie meansuver will ke
completed within the mansuvering ares
pud ab, or akove the aititude ertablished
to provide the regulved obstruetion
slearznee. A& specified prosedure turn
need not be made when fhe finel sp-
prosch coutee opn Ue egtablished from
aunjtalie fix or from an estabisticd hold=
ing pattern,

(1) AMitudes, A minimyvin aitituds
will be esteblished for s procedurs turn
and will normally provide obatruction
clearance of £,600 feet for ton miles on
the maneuvering side of the course and
five milea on the epposite side within a
distatice of ten psiles from the facility.
Altitudes basett ¢n this eriterla will alse
be establiched for procedurs turns ad
distanees of 35, 20, and 25 mlles from
the freility, end wiil be included in the
procedure as an advisory item in ke
svent ft is nesessary or advisable fo go
beyond the nyrmal ten-mile limit,
Wh%e procedure turnhs at distances of
15, 20, and 25 miles are not desired, the
term “Wot Anthorized” (WA) wiil be
seged,

{2y Deplations, Devistions from the
sinndard procedure turn will be made
it the Tollowing order: When a turn
eznnot be made on the left side of the
course Cue to unusuaily high obstruce
tlons, such &8 the mountali renges on
the west slde of the Denver, Coloreds
radio 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 en
tha cast side of the nporth course, high
terrain west side of north course.”

(e} Final approech. The term “final
approach” a3 used in VOR procedures 15
defined as heginning at the point where
the procedure turn is completed end the
aircraft ia headed baeck toward the sta-
tlon and ending at the polint where the
landing is completed or the missed ap-
proach commences. - Where possible,
after considering terrain and course ac-
euracy, the final approach ecowrse will
coinelde with the magnetic track from
the station to the airport. A specifle
course, both gutbound and inbound, in
degrees magnetic will be indicated to
avold eny confusion. There will be only
one final approach in any one procedurs,

At some locations, due to-terrain or
other features, it may be advaniageous
for the final spproach course and the
directlon from the VOR station to the
airport to differ, ‘This difference will
not normally exceéd 30° and sufficient
distance should be avallable to allow
proper bracketing. Example: When the
final appreach course 1s 350° inbound for
8 certain fleld, the final approach from
the facility to the alrport will be between
courses of 330° and 20°,

(1) Altitudes. The eltitude over the
station on final approach will be based
on the assumptlion that the procedure
turn will be made within ten miles from
the facllity. The established  altitude

will Be ub luast BOO feet above all ohs
giryetions between tha peint whers the
proceduse turn 1 completed and the ptie
tion, and normally will provide this
tlearance Tor an ATes five miles on aech

- aide of the finnl appromch courss and

il extend for & distance of ten milex
gutbound from the atation. Thess altl-
tudes will be shown o the nearest 0.
foot Interval ¢ e, B10 foet wiil be
indionted aa 800 feol; B1l feel will be
indiecatod aa 520 foat, ate.).

(2) Range station to airport. For
that part of the final spprosch which
len between the rtation and the nearest
uanble portlon of the t, & mini-
rmum slearance of at least 300 feet shove
obetructions will be provided for an ap«
proach area two miles on each tide of
the center-line of the coursp whén the
range station ig loeated at or within
seven miles of the airport. In cases
where the alrport Iz located lese than
three miles from the station, care must
be used in ascertelning that & signal fri.
dication is present to afford a flyabla
track from the station to the airport
when o straight-in approach is eontetn«
plated.

Where the terraln feantures are ideal
and flight trom the station to the atrport
would not'we over thickly populated areas
nor hazardous obstructions, an lastru-

" ment approach may be established and

epproved for an alrport located a dis-
tanee In excess of seven miles, When
there 18 need for establishing an fnstru-
ment approach procedure to an sirport
Jocated In exeess of seven miles, con-

sideration will be given to the following.

policy.

(i) Over seven ito fen miles. When
Iocated from seven to ten miles, ohstrue-
tion clearance of 400 feet will bé provided
for an area two miles on each side of
the center-lUne of the proposed gourse,

(i} Over ten fo twelve miles. When
located from ten to twelve miles, ob-
struction clearance of 500 feet will be
provided for an area two miles oh each
side of the center-line of the proposed
gourse.

(18) Over twelve miles. When located
more than 12 miles, operations will be
conducted in sccordance with visusl
flight rules from the range station to the
alrport.

(3) Final approach from a fan marker
or other radio aid. ¥or each vrocedurs
there sy be one direciion from which
the initial approach msy become the
final approach with the resulting elimi-
nation .of -a procedure turn. This may
be accomplished only If such an approach
is from & fan marker or other radio aid
£0. gituated on a fnal course and close
encugh to the station that it may he
reasonably considered as assisting the
final approach in its true sense, The
distanee of this fan marker or opther
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 radlo aid, ahd st least 500 feet

of clearance from that point to the
range station. ‘Fhis clearance will nor-

mally be provided for an ares of five
miles on each side of the center-line of
the apnroach course,

(4} Magnetic course from range sta=-

‘tion o girport. ‘The magnetic courses

used for VOR approaches will always be
compuied at the respective VOR station
site using the variation value of the iso-

gomie lay nearsst the station, When
plotting 18 magnetit eouiss from the
ptation to the siepoeh, two gonditions witl
be sonedired, Whers the beating from
the range station to the end of & ruBway
1o be vsad doeas not divergs move thab 50+
from the direction of that runway, ang
n reagsonslie rats of deseent 15 pogaivle,
the magmetio esurse shown will sorrd.
#pond with the hearing frog the range
station to the eporosch end of the rune
way, ant & stralght-in approach may be
anthorizd. Where this condibion 2 not
possivle, the maguetic ecurse from the
range etotion toward the approxitiate
center of the alrport landing arse will
be showr, ‘This bearing shall be that
which biseety the angle formed hy two
straight Ines extendiog from the VO
to the outsr ends of the airport runways,

(5 Disiance from facilily o airport,
The distarce from the range station to
the airport is normally measured on 2
straight line along the magnetic course
from the range station to the approach
end of the runway., If, however, &
straight-in approach cannot be avthors
1zed by eppiication of subparagraph (4)
of this paragraph, the distance will be

messured along the maghetie course

from the range statfon to the first point
of intersection of the course with any
runway on the airport. At alrporis
where no runways exist, the distance will
be measured along the magnetic course
©of the range gtation to the point of inters
gection 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
necessary, The recovery will be made
normaslly 0n & course whHich most nesrly
spbroximates a confinuation of the final
aprroach course after due consideration
of obstructions, terrain, and other fac.
tors influencing the safety of the opera-
tion. A missed approach will be inj-
tinted (1) at the point where the alreraft
has descended to authorized landing
mrinimums if visual contact is not estab-
lishel], or (2) if the Ianding has not bheen
accomplished, or (3) when dirvected by
Air Traffic Control. Time limitations
will not be used due to the variations in
the approach speed of different types of
aircraft.

{1) Altttudes. 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
mites of the range station.

(2) Alfernate missed approach proces
dure. Consideration will be given to the
establishment of an alternate missed
epproach procedure only when such a
procedure will facilitate the hanglling of
air traffic. An alternate missed ap-
proach procedure wikl he made kncown to
the appropriate air trafic control per-
gotinel, and will be indicated under the
missed approach itens of the instrument
approach procedure by the phrase “or as
directed by air trafic control”
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