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PURPOSE. This circular describes the Federal Aviation Administration’s

standards for obstruction marking and lighting.

CANCELLATION. This cancels and supersedes Advisory Circular Number

70/7460-1F, dated November I, 1976.

EXPLANATION OF REVISIONS. This circular updates Advisory Circular

Number 70/7460-1E, by making editorial changes of a minor nature.

The paragraphs on special markings, notification of light failures,
and steady burning red obstruction lights have been expanded to
provide additional guidance. The lighting standards have been amended
to provide for the use of high intensity lights for nighttime only.

The United States customary units of measurement are gradually

being replaced by the metric system. Recognizing this trend, we
consider it important to prepare {. v broader use of the metric
system. Therefore, for info.matlon purposes, metric units have

been included in parenthesis next to the English units throughout

the text. The me' ric values are based upon the International System
of Units (S5Is) as stated in the Metrie Conversion Act of 1975 (Public
Law 94-168). BSection 403 of Public Law 93-380 encourages the use of
SI units. The English/metr!~ equivalents (1l foot equals .305 meters)
are rounded off and, therefore, do not represent exact conversions. of
the English values. The English values should be used in applying
the standards contained in this advisory circular. This does not

involve any change In standard dimensiona, tolerances or performance
specifications.

L] Tﬁ

Acting Mrectof, Alr Traffic Service

Initioted by: AAT-240
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2.

FOREWORD

Marking and Lighting Equipment. The FAA strongly recommends that only

those lighting systems and paint materials be used that meet the
oinimum technical standards established by FAA. Considerable effort
and research have been expended in determining the minimum systems or
quality of materials that will produce an acceptable level of safety in
marking and li{ghting obstructions to air navigation. While brighter or
addicfonal lights may be desirable to identify an obstruction to air
navigation, and may, on occasion, be recommended, the FAA has specified
the minimum level in these standards in the interest of economy,
ecology and energy conservation. Therefore, to provide an adequate
level of safety, obatruction lighting systems should be installed,
operated and maintained as stated in these standards. (See paragraphs
15h, 1, and i; 16a, b, ¢, and d; and 17b, and c.)

Rationale for Obstruction Light Intensities. Sections 91.70, 91.79 and
91.105 of Federal Aviation Regulatious (FARs), Part 91, General Operating
and Flight Rules, prescribes sircraft speed, minimum safe altitudes and
basic VFR weather minimums for governing the operation of aircraft
including helicopters, within the United States.

b.

Speed Restrictions. Basically, aircraft may not be operated at

speeds in excens of 250 knots (288 mph/463 km/h) while below 10,000
feet (3,048m) above mean sea level; if within an airport traffic
area, in excess of 156 knots (180 mph/290 km/h) for alrcraft with
reciprocating engines, and 200 kaots (230 mph/370 km/h) for turbine
powered aircraft; and within a terminal control area (TCA) in excess
of 250 knots (288 mph/463 km/h).

Alticude Restrictions. No person may operate an alrcraft over
congested areas below an altitude of 1,000 feet (305m) above the
highest obstacle within a horizontal radius of 2,000 feet (610m)
of the aircraf.; or, except over open water or sparsely populated
areas, below .00 feet (153m) above the surface over other areas;
and not closer than 500 feet (153m) to any person, vessel, vehicle
or structure. Also, in operating aircraft at the minimum safe
altitudes in conformity with Scction 91.79, pilots must be able to
see and estimate distances from obstructions, when over congested
areas, at distances up to 2,000 feet (610m), and when over other
than congested areas, at distances of 500 feet (153m).

Visibility Minimumg. Alrcraft may also operate in compliance with

vigibility minimums in Section 91.105 within controlled airspace
with a flight visibilicy of at least 3 statute miles (4.8 km) and
outside controlled airspace with a minimum of 1 statute mile (L.6 km)
flight visibil{icy.

Page 1
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flelicopters. Hellcopters may oprrate at lower ‘it 0 o3 provined
the operaticus =re condu. ced witbouwt hazard rc p: o .r prope-ty
on the surface and also comply wiih spec'fi+’ 2e¢  prars daglipgna:

routes. Helicopters may also be operates veisz'de of contrelled
airspace at or beluw 1,200 {2er 7736m) aliww tha s, face woth
vigth{t{ty Jeus than L mile (1.6 ia} provideon o0 1 o oented mt

a speed that allows the pilot adecuate opporzuni » o a1 =ard=avatd
any air traffic or other obstruction.

Cuyed 5:ructuces. The guys of a ?,000-fa0r 7 ltw) rleletal townr
{(there are 10 in existence at or above 2,0L4 faer (Hl0m)) are anchored
from 1,600 (488m) to 2,000 feet (510m) frem the ' 5> af the structure.
This places a portion of the guvs 1,530 feet (4%8m! Yrom the tuwer at
a height of between 125 (38m) to 500 feet (153m} above ground level.
Structures, including guys, have to be avoldei by 507 feet (¥53m) in
open #reas; therefore, the tower has to be cleared Ly 2,009 feet (610m)
horizcatally.

Minimum Operating Conditions. A "worst case" ,ituation, i.e., L'»
mintoum condition(s) under wb?>h an alicraft cir. legally be cperat~d
and which requirvs the grestect fotensity for in ebsvructicr ligh: o
be effective, Is at any altirnde above the murfaczs in 1 mfle f1.€ ka)
flight visibllity; at & waximum speed of 257 rsnots (288 cph/463 L /M),
and remaln at least 2,000 feet (6L%m) horizonrally frow structuces.

g Intensity Recqulrmeants. An alrcraft travelling at 250 Lncts (288 npin/
463 km/h) requires 1.48 statute miles to avoid an object by 2,000 feet
(610m) once the pilot sees the obstruction light, recognizes the light
as wmarking an ubstrection, initiates evasive asctfon, and allowing for
aircraft lag. An ai-cratt travelling at 165 kuots (190 mph/306 km/h)
requires 1.1i8 statuce miles (1.% km} to evade an obstruction by 2,000
feet (610m) horizontally. FAA approved obstruction lights meet or
exceed the following inLensity requirensnts:

PERIOD TYPE LIGHT COLOR INTENSATY (CANDELAS)
Flashing Beacon (100mmn) Red 2,000

Night: High Intensity White 4,000 (+25%)
Steady Buruing Red 32.5
High Intensity White 200,000

Day: (Tall Structures)
High Intensity White 100,00L0
{Catenary)

Twilight: High Intensicy White 20,000 (+25%)

Page ii
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he DBistance Versan intensities. The Tollowing table depicta the distance

the various 1atensities can be seen under one (1.6 km) and three (4.8 km}
mile meteorological visibilities:

TIME METEQROLOGICAL DISTANCE INTENSITY OBSTRUCTION
PERIOD VISIBILITY STATUTE MILES (KILOMETERS) CANDELAS LIGHT
MILES (KILOMETERS)
N
1.18(1.9) 2,000 300mm Beacon-fed
1 1(1.6) 1.2(1.9) 3,000 Strobe-White
.64(1) 32 Steady Burning-FRed
G
H 3.0(4.8) 2,000 300mm Beacon-Red
3{4.8) 3.2(5.2) 3,000 Strobe-White
T 1.48(2.4) 32 Steady Burning-~Red
D 1(1.6) 1.5(2.4) 200,000 Strobe-White
1,35(2.2) 100,000 Strobe-White
A
3(4.8) 3.0(4.8) 200,000 Strobe-White
Y 2.6(4.2) 100,000 Strobe-White
TWi-
L 1{(1.6) 1.2(1.9) to 1.5(2.4)¢ 20,000 Strobe-White
1
G
i 3(4.8) 1,5{2.4) to 4.0(6.4)¥ 20,000 Strobe-White
T

*

3.

Distance depends on north sky illuminance:

CONCLUSION. Aircraft travelling at 165 knots (190 mph/306 km/h) or less
should be able (o see obstruction lighting in sufficient time to avoid the
structure by at least 2,000 feet (610m) horizoatally under all conditions

of operation, provided the pilot is operating in accordance with FAR,

Part 91. Aircraft operating between 165 knots (190 mph/306 km/h) and

250 knots (288 mph/463 km/h) should be able to see the obstruction lighting
unless the weather deteriorates to ! mile (1.6 km) visibility at night
during which time period 20,000 candelas would be required to see the lights
at 1.5 statute miles (2.4 km). This intensity, under 3 miles (4.8 km)
meteorological visibility at night, could generate a residential annoyance
factor. 1In addition, aircraft in thease speed ranges can normally be expected

to operate under instrument flight rules (IFR) at night when the visibility
.i.s l mile (106 km)u

Page iii
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4. DEFINITIONS.

a. Flight Visibility. The average forward horizoutal distance, £rom
the cockpit of an aircraft in flight, at which prominent unlighted
objects may be seen and fdentified by day and prominent lighted
objects may be seen and identified by night (Airman’s Information
Manual, Pilot/Controller Glossary).

b. Metecrological Visibility. A term that denotes the greatest distance,
expressed in miles, that selected objects (visibility markera) or
lights of moderate intensity (25 candelas) can bhe geen and identified
under specified conditions of obeervation {IES Lighting Handbook,

Page 1-21, Fifth Edition 1972).

Page iv
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CHAPTER 1. INTRODUCTION

++ PURPOSE. To describe recommeanded standards for the marking and lighting
of obstructions as officilal FAA policy.

2. OBJECTIVE. To provide the most effective means of iandicating the presence
of obstructions to pilots, in accordance with the Administrator’s statutory
responsibility for promoting safety in air commerce.

3. FEDERAL COMMUNICATIONS COMMISSION SPECIFICATIONS. The specifications for
obstruction marking and lighting antenna structures contained in Part 17
of the Federal Communications Commissfon Rules and Regulations are
identical with the standards contained in this publication.

Chap. 1
Par. 1

Page 1 (and 2)
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CHAPTER 2. GENERAL RECOMMENDATIONS

OBJECTS TO BE MARKED AND LIGHTED. Uhen any object or portion thereof,
either temporary or permanent, exceeds a height of 200 feet (6lm) above
site level or any standard for determining obstructions set forth in
Section 77.13 or Subpart € of Part 77 of the Federal Aviation Regulations
(14 CFR 77), that object should be marked and lighted exactly in
accordance with the applicable standards described herein in order to

be most conspicuous. An FAA aeronautical study, however, may determine
that the absence of such marking and/or lighting will not impair safety
to air navigation. The overall height includes all appurtenances such

as lights, rods, antennas, etc.

DEVIATIONS AND MODIFICATIONS. After an initial determination is made
that an object should be marked and lighted, a further determination
may be made on whether the marking and lighting can be modified or a
deviation from the standards permitted. The final determination for
& modification or deviation must be based on a study showing that an
acceptable level of safety is achieved.

a. Modifications. Modifications may be recommended when, in the
opinion of the FAA Regional Director or his designee conducting
the study, the proposed modification would provide adequate

protection for air commerce. Some examples of modifications
are:

(1) Marking and/or lighting only a portion of an ohiect.
The object may be located with respect to other objects
or terrain so that application of the specific marking

or lighting standarda need be applied to only a portion
of it.

(2) No marking and/or lighting. The object may be so located

with respe.t to other objects or terrain, so removed
from the general flow of air traffic, or so conspicuous

by its shape, size or color that marking or lighting
would serve no usefu' purpose.

(3) Marking or lighting an object in accordance with the
standards for an object of greater height or size.
The object may present such a potential hazard that
higher standards are recommended to ensure the safety
of air navigation.

(4) Other similar situations.

Chap. 2
Par. 4 Page 3
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b. Deviations. Deviations may be permitted with the coordinated
approval of the Director, Alr Traffic Service. Some examples of
deviations are changes in:

(1) Basic signals and intensity.
(2) Flashing rates.

{3) Dimensions of color hands or rectangles.

(4) Colors, etc.

Chap. 2
Page &4 Par, 5
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6.

7.

*9.

CHAPTER 3. MARKING

PURPOSE. The purpose of marking a structure is to warn airmen of its
presence during daylight hours. To accomplish this objective, it may
be necessary to color the structure or indicate its preseance by use of
suitable markers, flags or lights.

OMISSION OF STANDARD MARKING. When high intensity lighting systems are
employed in accordance with the standards contained herein, the marking

of structures with standard aviation surface orange and white paint and

red obstruction lights may be omitted. The high intensity lighting systems
are considered to be far more effective than the aviation surface orange
and white paint and may therefore be recommended im lieu of standard
marking. This 18 particularly true under certain ambient light conditiomns
and position of the sun relative to direction of flight.

COLORS. Maximum visibility of an obstruction by contrast in colors can
best be obtained by the use of aviation surface orange and white paint.
Orange or white enamel paint may be used for marking, provided its
chromaticity and luminance factors satisfy Federal Standards FED-STD
595, color, as follows:

a. Orange. Number 12197 (Aviaticn Surface Crange).
b. White. Number 17875 (Aviation White).

PAINTING. The specifications of surface colors apply only to freshly
painted surfaces. Paints used for surface markings usually change with
time. While 1t is not feasible to require strict maintenance, surfaces
should be repainted whenever the color changes noticeably or its effec-
tiveness 1s impsired by scaling or chLipping. A color tolerance chart
is available for determining when repainting is necessary. The lower
portion of structures situated in wooded or sheltered areas are protected
to some extent from direct sunshine, blowing sand and sleet, and other
atmospheric and environmental elements that tend to deteriorate painted
surfaces. Therefore, examination of the ground or bottom band of
aviation surface orange paiat i3 not a good indication and should wnot
be used as a criteria for determining when repainting is necessary. *
a. Materials and Application. Quality paint materials should be selected
to Le compatible with the surfaces to be painted, including previous
coatings on the surfaces if any, as well as suitable for the environ-
mental service conditions to which it will be subjected. Surface
preparation and paint application should be accomplished in accordance
with the manufacturer’s recommendatlons as appropriate for the palnt
to be used and surface to be coated.

Chap. 3
Par. 6 Page 5
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Surfaces Not Requiring Paint. If the smooth surface of paint on the
ladders, decks and walkunys of certain types of steel towers and
similar structuréds presents a potential danger to maintenance per~
sonnel, such surfaces need not be painted. Care should be taken

80 the overall marking effect of the painting 1{s not reduced. Where
the painting or the act of painting certain precidion or ecritical
surfaces would have an adverse effect on the desired *ransmissiocn

or radiation characteristics of a radio frequency signal, such
painting may be omitted.

Skeletal Structures. Paint should be applied to all surfaces, both
inner and outer, of the framework in order to be effective. This
applies to the supporting structures of overhead transmission lires
as well as radio, televigion and similar skeletal structures.

10. PATTERNS. Patterns of varicus types are used to mark obstructiops to
alr navigation. Normally, the size and shape of the obstruction will

det

8.

be

Page 6

ermine the pattern to be used.

Solid Pattern. An obstruction the projection of which on any vertical

plane has both dimensions less than 10.5 feet (3.2m), should be
colored aviation surface orange.

Alternate Bands of Orange and Vhite. Alternate bands of aviation
surface orange and white are normally displayed on the following
structures:

{1) Radio and television towers and supporting structures of over-
head transmission lines (see paragraph ll.a).

{2) Poles.

(3) Smokestacks.

(4 Skeletal framework of storage tanks and similar structures.
(5) Structures which spnear narrow from a side view.

{a) UWidth of Bands. The width of bands for structures
of any height should be equal, provided that each
band has a width of not more than 100 feet (31m)
nor less than one and one-half feet (0.5m). The
bands should be perpendicular to the vertical axis
of the obstruction with the bands at each end
colored orange. The width of each band for struc-
tures as high as 700 feet (214m) above ground level
(ACL) should be approximately one-seventh of the

Chap. 3
Par. 9
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Chap.

Par.

(b)
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height of the structure. Higher structures should

be painted an additional orange and white band for
each additional 200 feet (6im) of height, or fraction
thereof, with the width of all bandas equal and in pro-
portion to the structure's height above ground level.
For example, if_.a structure ia:

COreater Than But_lot Exceading Band Width

10.5 feet (3.2m) 700 feet (214m} 1/7 of height of atructure

700 feet (2lé4m) 900 fest (275m) 179 of height of structure

G00 feet [275m) 1,100 fest (336m) 1711 of hsight of structure
1,100 feet {336m) 1,300 feet (39Tm) 1/13 of haight of atructure

If the top of the structure has a cover or roof, the
top orange band should be continued to cover the entire
top of the structure. If the object under atudy is a
Elagpole, skeletal structure or similar object erected
on top of a building, the combined height of the object
and building will determine whether marking is recom-
mended; however, only the height of the object under
gtudy determines the width of the color bands,

Partial Marking. 1If marking is recommended on only &

portion of a structure because of shielding by other
objects or terrain, the width of the bands should be
determined by the overall height of the structure.

A minimum of three bands should be displayed on the-
upper portion of the structure.

Checkerboard Pattern. Chueckerboard patterns of alternate rectangles

of aviation surface brange and white are normally displayed on:

(1)

(2)
(3

3
10

Water, gas and grain storage tanks, excluding skeletal
framework.

Buildings.

Structures which sppear broad from a side view, such as
structures having a horizontal dimension 10.5 feet (3.2m)
or greater and this horizontal dimension is equal to or
greater than the vertical dimension.

Page 7
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(a) Size of Rectangles. The sides of the checkerboard
rectangles should measure not 1ess than flve feet
(1.5m) nor more than 20 feet (6m). Ilowever, 1f it
is impracticable because of the size or shape of
a structurce the rectangle nay have sides less than
five feet (l.5m), provided their dimensions remain
as close as practicable to the five-foot (1.5m)
minjimum. Vhen possibla, corner surfaces should be
colored orange. If it is technically impracticable
to color the roof of a structure in a checkerboard
pattern, such roof may be colored orange. If part
or all of a spherical shaped structure does not
permit the exact application of a checkerboard
pattern, then the shape of the new rectangles may
be modified to £1it the shape of the spherical
surface.

(b) Exceptions. If the type construction of storage tanks
does not permit coloring by a checkerboard pattern, then
such obstructfons should be colored by alternate bands
of orange and white, or a limited checkerboard pattern
applied to the upper one-third of the structure, provided
an aeronautical study.-indlcates that the modified mark-
ing will provide adequate protection for gir navigation.

d. Teardrop Pattern. Spherical shaped water storage tanks with a
single circular standplpe support may be colored in a teardrop
atriped pattern, as shown in Appendix 1, Fig. 5. The tank should
be colored to show alternate stripes of mviation surface orange
and white. The stripes should extend from the top center of the
tank to its supporting standpipe.

(1) Width of Stripes. The width of the astripes should be
equal and the width of each stripe at the greatest girth
of the tank should not be less than five feet (1.5m) nor
more than 15 feet (4.6m).

(2) Community Name. If it is desirsable to paint the name
of the community on the side of the tank, the stripe
pattern may be broken to serve thie purpuse. This open
area should have a maximum height of three feet (0.9m).

Chap. 3
Page 8 Par. 10
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MARKERS, Markers should be used to mark obstructions when it has been
determined that it is impracticable to mark such obstructions by paint-
ing. Markers may also be used in addition to aviation surface orange

and white colors when it has been determined that such markings should

be used to provide protection for air commerce. They should be displayed
in conspicucus positions on or adjacent to the obstructions so as to
retain the general definition of the obstruction. They should be recog-
nizable in clear air from a distance of at least 1,000 feet {305m) in

all directions from which an aircraft is likely to approach. They should
be distinctively shaped so they are not mistaken for markers that are

used to convey other information. The shape should be such that the
hazard they mark is not increased.

a. Spherical Markers. Spherical markers are normally displayed on
overhead wires. Markers may be of another shape, provided the pro-
jected area of such markers will not be less than that presented
by a spherical marker.

(1) Display. At least one such marker should be displayed at
equal intervals for each 150 feet (46m), or fraction thereof,
of the overall length of the overhead line and not lower
than the highest wire. The distance between markers wmay
be increased to not more than 600 feet (183m) when the
overhead wires are located more than 15,000 feet (4,575m)
from the nearest landing area, Where there is more than one
overhead wire on which the spheres can be inatalled, the
spheres may be installed alternately along each wire as
long as the distance between adjacent spheres meets the
gpacing standard. This allows the weight and wind loading
factors to be distributed.

(2) Size and Color. The diamete. of the markers should not be less
than 20 inches (5lcm) and should be colored aviation orange.

b. Flag Markers. F ags may be used to mark obstructions when it has
been determined that the use of coloring or spherical markers is
technically impracticable.

(1) Display. Flag markers should be displayed around, on top of
the obstruction or around its highest edge. When flags are
used to mark extenaive obstructions or closely grouped
‘obstructions, they should be displayed approximately 50 feet
(15m) apart.

(2) Sshape. Flags should be rectangular in shape and have stiffeners
to keep them from drooping in calm wind. The flag stakes should
be of such strength and height that they will support the flags
free of the ground, vegetation or nearby surfaces.

Chap. 3
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(3) Color Patterns. Flags should be in one of the following
patterns:

(a) Solid Color. Aviation surface orange not less than
two feet (0.6m) on a side.

{b) Orange and White. Two triangular sections, one of
aviation surface orange and the other of aviation
surface white, combined to form a rectangle not
less than two feet {(0.6m) on a side.

(c) Checkerboard. A checkerboard pattern of aviation
surface orange and aviation surface white squares,
each one foot {0.3m) plus or minus ten percent on a
slde, combined to form a rectangle not less than
three feet (0.9m) on a side,

SPECIAL MARKINGS. In addition to the marking recommendations included

herein other documents contain appropriate guidelines.

a. Vehicles. Advisory Circular 150/5210-5, Painting, Marking and
Lighting of Vehicles Used on an Alrport, contains provisions
for marking vehicles customarily used on landing areas.

b. FAA Facilities. Obstruction marking for FAA facilities shall
conform to FAA Drawing Number D-5480, referenced in Federal
Aviation Agency Standard, FAA-STD-003, Paint Systems for
Stguctures.

¢ Unusual Complexitiea. The FAA may also recommend appropriate
marking In an area where obstructions are so grouped as to
present a common hazard to air commerce. *

Chap. 3
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CHAPTER 4. GENERAL APPLICATION OF LIGHTING

13. PURPOSE. The purpose of lighting a structure is to warn airmen of its
presence during both daytime and nighttime conditions. To be most
effective, the lighting standards herein should be adhered to exactly
as described.

l4. COLORS. Red obastruction lights may be used during the hours of darkness,

during periods of limited daytime illuminance and/or reduced meteoro-
logical visibility. High intensity white lights may be used for both
daytime and nighttime conditions. Although red obstruction lighting
systems and aviation surface orange and white paint are considered as
meeting the minimum obstruction marking and lighting standards, the
high intensity white lights are considered to be far more effective and
may be recommended in lieu of red obstruction lights in some instances.
Obstruction lighting may be displayed on structures in any of the
following combinations:

a. Aviation Red Obstruction Lights. Flashing aviation red beacons and
ateady buruing aviation red lights during nighttime operation.
Aviation orange and white paint should be used for daytime marking.

b. High Intensity White Obstruction Lights. Flashing high intensity
white lights during daytime with reduced intensity for twilight and
nighttime operation. When this type system is used, the marking
of structures with red cbstruction lights and aviation orange and
white paint may be onmitted.

c« Dual Lighting. A combination of flashing aviation red beacons and
steady burning aviation red lights for nighttime cperation and .
flashing high intensity white lights for daytime operation.
Aviation orange and white paint may be omitted.

* d. High Intensity Obstruction Lights -~ Twilight /Nighttime Only.

Flashing high intensity white lights for twilight and nighttime
operation. Aviation orange and white paint should be used for
daytime marking.

15. APPLICATION. Whenever obstruction lights are displayed on any structure,

they should be of sufficient intensity and installed in a manner that
will attract the attention of pilots approaching the obstruction from

any normal angle while at any altitude up to 1,500 feet (458m) above the
obstruction. Obstruction lighting may be displayed in addition to marking

(paint) for daytime operation provided such lights more adequately warn
airmen of the obstruction. The following factors should be considered
when determining the placement of obstruction lights on a structure:

a. Heipghts. All heights referred to herein pertain to the obstruction’s

height above ground level or water, 1 Ao aftuated.

Chap, 4
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Determining Number of Light Levels.

(1) Red Obstruction Lighting Systems. The overall height of the
structurce including all appurtenances such as roda, antennas,
obstruction lighta, etc., is used to determine the number of
levels of lights. The top level of lighta should be installed
on the highest point,

(2) High Intensity Lighting Systems. The overall height of the
main structure excluding all appurtenances, is used to deter=
mine the number of levels of lights. The top level of lights
should be installed on the highest portion of the main struc-
ture. In addition, a white omnidirectional beacon should be
displayed on the highest portion of any antenna or other appur-
tenance supported by the main structure.

Adjacent Structures. The elevation of the tops of the buildings in
closely huilt up areas may be used as the equivalent of the ground
level when detcrmining the proper number of lights necesgary to
adequately mark an obstruction.

Shielded Lights. 1If any light is shielded by an adjacent object,
additional lights should be mounted on that object to retain the
general definition of the obstruction. However, the additional
lights may be omitted if they do not contribute to the definition
of the obstruction.

Temporary Warning Lights. When an obstruction to air navigation
18 presented during the construction of a structure, at least two
lights should be installed at the uppermost part of the structure.
In addition, as the height of the structure exceeds each level at
which permanent obstruction lights will be required, two similar
lights shouid be installed at each such level, Temporary lights
should be displayed from sunset to sunrise until all of the perma-
nent lights are in operation. The lights should be positioned ao
as to ensure unobstructed visibility of at least one light at each
level from aircraft at any normal angle of approach. If practical,
the permanent obstruction lights may be operated at each level as
the structure progresses.

(1) Aviation Red Obstruction Lights. Each steady burning temporary
light should consist of at least 32.5 candelas when enclosed in
an aviation red obstruction light globe. White strobe lights
as specified below may be used as temporary warning lights
during construction.

Chap. 4
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(2) High Intensity White Obstruction Lights. Each temporary light
should consist of at least 1,500 candelas (peak effective
intensity), pulsating at approximately 40 flashes per minute.
The Elashes do not have to be simultaneous. If battery-
operated, the batteries should be replaced or recharged at
regular intervals to preclude failure during a scheduled
period of operation.

Nonstandard Lights. Obstruction lighting other than those specified
herein may be utilized provided such lighting installations offer
equal or greater light intensity in all angles of azimuth and
elevation than that gpecified for standard obstruction light
assemblies, afford equal or greater dependability of operation,
possess the color characteristics prescribed in Chapter 9, and

flash as required. Chimneys and similar obstructions may be
floodlighted by fixed search light projectors installed at three

or more equidistant points around the base of each obstruction.

The searchlight projectors should provide an average illumination
of at least 15 footcandles over the top one-third of the obstruction,

Hazard Areas, An area in which a visible or invisible hazard exists
or 1s proposed should be lighted as prescribed by FAA. This light-
ing would be in addition to such lighting as may be necessary on
any natural or man-made obstruction located within the area.

Monitering of Obstruction Lighting. Obstruction lighting should be
visually observed at least once each 24 hours. In the event obstruc-
tion lighting is not readily accessible for visual observation, a
properly maintained automatic visual or audible alarm indicator
should be installed and operated to provide an indication that such
lights are functioning properly as required. This alarm indicator
should be desipned to register any malfunction of any light on the
obstruction regardless of its position. The automatic monitoring
alarm indicator should be located in an area generally occupied

by facility personnei. In some cases, this may require relocating
the monitor to a remote control station. The FAA will not object
to the side or intermediate aviation red obstruction lights on an
obstruction b2ing excluded from the alarm circuit, provided the
signalling device will indicate malfunctioning of all flashing

and rotating beacons andfor high intensity white lights, regard-
less of their position on the obstruction, and of all top lights;
and that a1l obstruction lighting mounted on the obstruction are
visually inspected at least once every two weeks., All the lamps
and/or light units should be replaced at regular intervals after
being lighted the equivalent of not more than 75 percent of their
normal life expectancy. Xenon flash tubes are exempted from this
replacement requirement.

Chap. &
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i+ Cleaning. All lights, and particularly the top level, should be .

readily accessible to enable cleaning when necessary and to
facilitate lamp/flashtube replacement. The lights should be
kept clean to prevent & reduction in light output. They should
be cleaned on a scheduled basis to prevent residue from accummu-
lating on the face of the light unit and to prevent crugting due
to the lamp heat.

Joe Lamg Types. Only lamps of the type supplied with FAA approved
equipment or those recommended by the manufacturer as original or
replacement lamps, should be used in the light fixture.

* k. Notification of Light Failure. Although the specifications for
some lighting systems have redundency features incorporated to !
prevent total failure, there are no extra safety measures, such as ‘
duplication of equipment, built into the standards to provide for
partial outages of equipment or marking deterioration. Therefore,
outages should be corrected through replacement or repairs as soon
as possible. In the meantime, any observed or otherwise knawn
extinguishment or improper functioning of any top steady burning
light or any flashing obstruction light, regardless of its position
on @ natural or man-made obstruction, which will last more than 30
minutes, should be immediately reported. Such reports should be
made by telephone or telegraph to the nearest flight service
atation or office of the FAA and should eet forth the condition of
the light, or lights, the circumatances which caused the failure .

and the probable date the normal operation will be resumed.

Further notification by telephone or telegraph should be given
immediately upon resumption of normal operation of the light, or
lights., Any extinguishment or improper functioning of a steady
burning side or intermediate light, or lights, installed on a
natural or man-made obstruction should be corrected as soon as
poasible, but notification of such extinguishment or improper
functioning ie not neceseary. *

1. Interference. Where obstruction lights mighe present a problem to
the safe operation of aircraft (landing or departing), railway
trains, motor vehicles and surface vessels, or if the lights might
be a source of irritation to residenta, consideration should be
given to mitigating or eliminating the adverse effects of the
fights, Shielding of lights should be considered, steady burning
lights may be made to flash, or the lower level of lights may be
extinguished provided the hazard to air navigation is not increased.
The FAA Regional Directar or his designee is responsible for
assuring that such obstruction lighting installations are fully
coordinated with all parties concerned and that proper corrective
measures are placed in effect. In the case of a navigable waterway,
the light installation must be coordinated with the Commandant,

V. S. Coast Guard, tc avoid interference with marine navigation.

Chap. 4
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m. Manufacturers. 7The names of qualified manufacturers and a
description of their equipment are listed in the FAA Advisory
Circular 150/5345-1, Approved Airport Lighting Equipment.

See Chapter 9.

n. BSystem Reliability. A high reliability rate is imperative in
all obstruction lighting systems. In order to maintain a quality
check on all FAA approved equipment supplied by manufacturers
listed in paragraph m., above, all repetitive outages or persistent
system malfunctions should be reported to:

Airports Engincering Division
ATTN: AAP-350

Department of Transportation

x Federal Aviation Administration
800 Independence Avenue, 5. W,
Washington, D. C. 20591
Telephone No. (202) 426-3824

-
"
{"\
I‘}.

The notification should include the type of structure being
obstruction lighted, sponsor's name and address, and telephone
number of person knowledgeable of the problem encountered.

o. Lighting Equipment. The standards outlined in this advisory
circular are predicated upon the use of lighting units that meet
. specified intensities, beam patterns, color and flash rates (if

appropriate). Therefore, only equipment having been approved by
the Airports Service of the Federal Aviation Administration

or nonstandard lights in accordance with paragraph 15.f. above,
should be used,

p. Lighting System(s) Designation A method of designating the specific
type of lighting system tu be employed on a structure, and previously
used to designate the number of levels and type of red obstryction
lights to be ured, has been expanded to cover the high intengity
lighting system configurations. (See Appendix 2, Figures 1-12).

(1) Type of lighting system.

(a) Type A - Red obstruction lighting system

(b) Type B - High intensity obstruction lighting system

(¢} Type € - High intensity obstruction lighting system with
an appurtenance extending above the top of the
structure

(d) Type D - Dual lighting system

(2) Number of levels. The numerical designator immediately
following the letter designator, identifies the number of
levels of lights.

Chap. 4
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CHAPTER 5. RED OBSTRUCTION LIGHTING STANDARDS

16, STANDARDS FOR LIGHTING OBSTRUCTIONS TO AIR NAVIGATION WITH RED
OBSTRUCTION LIGHTS '

b.

Chap. §

Par.

16

Flashing Red Beacon. This 300mm £lashing beacon consists of two
simultaneously flashing incandescent lamps of at least 620 wattsg
with aviation red color filters. The ateady burning intensity
should not be less than 2,000 candelas (in red). The flashing
mechanism should produce not more than 40 flashes per minute nor
less than 12 flashes per minute with a period of darkness equal to
approximately one-half the luminous period. 1If the obstruction is
located within 15,000 feet (4,575m) of a landing area, the flashing
frequency should be not less than 20 flashes per minute. These’
beacons should conform to FAA Specification CAA 446, or Military
Specification L-6273.

Steady Burning Red Obstruction Light. This obstruction light con-
aists of one or more asteady burning lamps of at least 116 watts

(when used in multiple circuit), enclosed in an aviation red obstruc-
tion 1light globe. The intensity should be not less than 32.5
candelas. If the flashing mechanism ia installed so as to make it
necegsary for these lighte to flash, the simultanecus flashing of

all lights will be permissible. These lights shculd conform to

FAA Specification AC 150/5345-2 (L-810), or Military Specification
L-78300

(1) Single Obstruction Light. A single unit may be used when more
than one obatruction light is required either vertically or
horizontally to define an obstruction or where maintenance can
be accomplished within 1 reasonable time period. :

(a) Top Lev:l. A asingle unit may be used to identify low
structures such as airport ILS buildings and long hori-
z¢ 1tal structures such as perimeter fences and building
roof outlines.

(b) Intermediate Level. Single units may be used on skelafal
and solid structures when more than one level of lights
is installed and there are two or more single units per
level. ‘

(2) Double Obstruction Light. A double light unit should be
installed when used as top light and in areas or locations
where the fallure of a single unit could cause an obstruction
to be totally unlighted from any normal angle of approach.

(a) Top Level. Structures not exceeding 150 feet (46m)
AGL, should have one or more double units installed at
the higheat point. These should burn aimultaneously. *
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* (b) Intermediate Level. Double units should be i{nstalled
at Intermediste levels when a malfunctisa of a single
unit could create an ungafe condition, znd in remote
areas where maintenance carnot bc porformed within a
reasonable time period. A transfer rolay may he used
with thase aatits to uwitch light sources should ane
side fail. *

c. Rated Lamp Voltage. To easure tha proper lur.n ceutput, the
operating voltage provided to the recommended obatruction lamp
should not be more than plus or minus 3 per=eat of the rated
voltage of the lamp. The input voltage should bHe wmesgured at
the lamp socket with the lamp operating duriug the hours of
normal operation.

d. Operation of Red Liphts. Red obstruction lights should be operated
by a satisfactory control device adjusted so the lights will be
turned on when the north sky 1lluminance falls on a vertieal
surface to a level of not less than 35 footcandles (376.7 lux).
They should also be turned on during daytime when the Elight
visibility is restricrted. In Alaska, however, the lights should
be turned on durlng aaytime when a promincui unlighted ooject
cannot be seen from a aistance of three statute miles, The ronkrol
device should turn off the lights when the north sky 11luminance
rises to a level of not less thar 58 focutcandles (624.3 lux), or
the lights wmay remain on continugusly. The zensing device should,
if practical, face the north sky.

e. Availability of Specifications.

(1) FAA. FAA Specifications CAA 446 and AC 150/5345-2 (L-210) ars
available free of charge from the Department of Transportation.
Sece Chapter 9.

(2) Military. Military Specifications L-6273 and L~7830 are
zvallable free of charge from the Naval Publicaticas and
Fors Center. See Chapter 9.

f. Poles, Towers, and Similar Skeletal Structures. The following
standards apply to radio and television towers, supporting struce-
tures for overhead transmisaion lines and similar lacy structures.

{1) Top Mounted Obstruction Light.

(a) Structures Not More Than 150 Feet {46m) AGL. Two or more
steady burning lights should be installed in a manner to
ensure unobstructed visibility of one or more lights from
an alrcraft at any normal angle of approach.

‘Chap. §
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(b)

(c)
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Structures Exceeding 150 Feet (46m) AGL. At least ane
3J00mm flashing beacon should be fnstalled in a manner to
ensure unobstructed visibility from an aircraft at any
normal angle of approach.

Special Cases.

1. Appurtenances Not Exceeding 20 Feet (6m). If a rod,
antenna or other appurtenance of not more than 20 feet
(6m) in height is 1iancapable of supporting a beacon and
it 1a determined that this appurtenance does not allow
unobetructed viewing of a single 300 mm flashing beacon
from any normal angle of approach, there should be
installed two such beacons properly positioned on top
of the main structure to permit uncobstructed viewing
of at least one beacon.

2. Appurtenances Exceeding 20 Feet (6m). If a rod,
antenna or other appurtenance greater than 20 feet
(6m) in height is incapable of supporting a beacon,
a supporting mast with one or more beacons should be
installed adjacent to the appurtenance and to a
height within 20 feet (6m) of the tip of the
appurtenance so as to permit unobscured viewing of
at least one beacon.

(2) Mounting Intermediate Levels. The number of levels of
lights may be obtained from Appendix 2, Figs. 1-3. The
number of lights on each level is determined by the shape
and height of the structure. These lights should be mounted
80 as to enadure unobstructed viewing of at least one light
from any normal angle of approach.

(a)

(b)

Steady Burning Lights.

1- Structures Not More Than 450 feet (137m) AGL. Two
or more steady burning lights should be installed
on diagonally or diametrically opposite positions.

2. Structures Exceeding 450 Feet (137m) AGL. Install
steady burning lights on each outside cormer of each
level.

Flashing Beacons.

l. Structures Not More Than 450 Feet (137m) AGL. These

structures normally do not require intarmediate levels
of flashing beacons.

Page 19




AC T0/7460-1F 9122/ 7L

2. Structures More Than 450 feec (137m)} AGL. A flashing
beacon shonld be installed within the structure proper.
If the structural members impair the viewing of the
Beacon, then twoe beacons shouid bHe mounted pn the out—

side of dimponally or diametrically opposite positions
of each level.

g+ Chimneys, Flare Stacks and Similar Solid Structuresz.

(1) 7Top Mounted Obstruction Lights.

(a)} Structures Not More Than 150 Feer (46m) AGL. At least
three steady burning obstruction lights should be installed
at regular intervals on the horizontal plane at or near the
top, in a manner to ensure unobstiucted visibility of ar
least two lights from aircraft at aasy normal angle of
approach.

(b} Structures Exceeding 150 Feet (46m) AGL. Two or more
300mm £lashing beacons should be installed in a
manner to ensure unobstructed visibility from an aireraft
at any normal angle of approach.

{(c) Chimneys. Lights may be displayed from five (l.5am) tc 10
feet (3m) below the top of chimneys to avoid the obscurant
effect of the depcsits generally emitted by this type of
structure. It is impoirtent that these lights be readily
accessible to enable cleaning when necessary and to facili-
tate lamp replacements.

(2) Mounting Ilatervediate Levels.

(a) Steady Burning Lichts. The number of light levsls may be
obtained from Appendix 2, Figs. 1-3. At least three lighta
should be installed on each level. These lights should be
mounted 80 as to cmnsure uncbstructed viewlng of at least
two lights on each level.

(b) Flashing Beacons. The number of beacon levels may be
obtalned Irom Appendix 2, Figs. 1-3.

1. Structures Not More Than 450 Feet (137m) AGL. These
structures normally do not need intermediate levels
of flashing beacons.

2. Structures Exceeding 450 Feet (137m) AGL. Two or more
flashing beacons should be installed on each level and
installed in & manner to allow unobstructed viewing of
at least one beacon.

Chap. 5
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h. Prominent Buildings and Similar Extensive Obstructions. If indivi-
dual objects within a group of obstructions are approximately the
same overall height above ground, or water if s0 situated, and are
located not more tham 150 feet (46m) apart, the group of obstructions
may be considered an extensive cbstruction. Prominent buildings and
similar extensive obastructions should display steady burning obstruc-
tion lights in & manner to indicate the extent of the obstruction as
follows:

(1) Structures Not More Than 150 Feet (46m) in Either Horizontal
Direction. If the structure/extensive obstruction is not more
than 150 feet (46m) in either horizontal dimension, at least
one steady burning obetruction light should be displayed on the
highest point of each end of the major axis of the obatruction.
If this method of 1lighting 1is impracticable because of the shape
of the obstruction, then two lights may be displayed in the
center of the highest point. '

(2) Structures More Than 150 Feet (45m) in at Least One Horizontal

Direction. If the structure/extensive obstruction is more than
15G feet (46m) in either or both horizontal dimensions, at least
one steady burning obstruction light should be displayed for
each 150 feet (46m), or fraction thereof, of the overall length
of the major axis of the obatruction. At least one of these
lights should be displayed on the highest point of each end of
the obstruction. Additional lights, as required, should be
displayed at approximately equal intervals not to exceed 150 feet
(46m) on the highest points or edge between the end lights. If
there are two or more edges of the same height on an obstruction
located near a landing area, the edge nearest the landing area
should be lighted.

(3) Special Warning. Flashing or rotating beacons may be used in
lieu of steady burning obstruction lights in the event early or
special warning is considered necessary. Such beacons should be
displayed m the highest poiats of an extensive obstruction
at intervals not exceeding 3,000 feet (915m). At least three
beacons should be displayed on one side of the extensive
obstruction to indicate a line of lights.

(4) Group of Qbstructions. If {ndividual objects within a group
of obstruction are not the same hefght and are spaced more
than 150 feet (46m) apart, the promiavnt objects within the
group should be lighted in accordance with the specifications
for individual obstructions of a corresponding height. In
addition, at least one rotating beacon should be installed
at the top of a prominent center obstruction or on a special
tower located near the center of the group of obstructions.

Chap. 5
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(5) Obstructions Moreé Than 150 Feet §46m§ AGL. Steady buknf“g
obstructions lights should be inBtalicd at the top as
specified in paragtaphs (1 ot {2) abrve. At selegied
intermediste levels; etaady burning lgits ahonuld b& dis-
played for each 150 feet (ﬂﬁm), or :rwction thereof. The
position of thése lights o the vetei- il plane should bé
equidistart between the top lights and thé srotind level as
the shape and type of obstruction wili permit. Oné such
iight should be displayed at each outside cotne¥ on Qach

evel vith the remaining ligﬁta evenly spaced betwéen the
corner lights.

Altéronate Method of Displdying Obstruectioi Lighed: In lieu of
installing iights on the obstruction; 1ightA uway be placed on
poled of slightly greater height than the obstruction and
installed on or adjacent to the strudtiire.

Chap. 5
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CHAPTER 6. HIGH INTENSITY OBSTRUCTION LIGHTING STANDARDS

17. STANDARDS FOR LIGHTING OBSTRUCTIONS TO AIR NAVIGATION WITH HIGH INTENSITY
WHITE OBSTRUCTION LIGHTS. The general standards which follow apply to
the obstruction lighting of structures with capacitor discharge obstruc-
tion lighting systems. The overall height of a structure including all
appurtenances such as rods, antennas, obstruction lighting, etc., are
used to determine whether the object 1s an obstruction to air navigation
in accordance with FAR, Part 77, Objects Affecting the Navigable Airspace.
However, the overall height of the main structure excluding all appur-
tenances, is used to determine the number of light levels recommended on
a structure. In addition, a white omnidirectional beacon should be dis-
played on the highest portion of any antenna or other appurtenance,
exceeding 20m feet (6m) supported by the main structure. These standards
do not require mod{fication of the marking and lighting on existing struc-
tures; however, the FAA may recommend that marking and lighting displayed
on an existing structure be modified if that structure is altered or
replaced by a similar structure.

a. High Intensity Obstruction Light. The lighting systems referred to
in the following standards should conform with the applicable provie
sicns of the latest issuance of FAA Advisory Circular 150/5345-43,
FAA/DOD Specification L-856, High Intensity Obstruction Lighting .
Systems.

b. Light Specifications. The following are the basic recommended
standards for high intemsity obstruction lighting syatems applied
to structures. However, the intensity, flash rate, sequence and
placement of lights units are unique in the case of supporting
structures of overhead transmission lines. (See paragraph 17.j.)

(1) Effective Intensity. Day Mode - no less than 200,000 candelas
(100,000 candelas fo: transmission line supporting structures);
twilight mode - approximately 20,000 candelas; night mode -
approximat :ly 4,000 candelas.

(2) Intensity Step Changing. The systems should automatically
change intensity stens when the north sky illumination on a
vertical surface is as follows:

(a) Day-to-Twilight. This should not occur before the
illumination drops to 60 footcandles (645.8 lux),
but should occur before its drops below 30 foot-
candles (322.9 lux). The illuminance sensing device
ghould, if practical, face the north sky.
(b} Twilight-to-Night. This should not occur before the
illumination drops to five footcandles (53.8 lux), but
should occur before it drops below two footcandles (21.5
lux)n
Chap. 6
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(c) DNigh: to Day. The intensity changes listed in (3) and {(b)
above ~hould be reversed in transi’tioning from the night
to day mode.

(3) Flash Rate. All light units should flash siwultenecusly at 40
pulses per minute. (Ser paragraph 17.}. fev ilngh vdte gnd
unique sequencing of czcenary asystens.)

(4) Beam Spread. A relatively narrow vertical beam spread ia speci-
fied to provide full light inrensity at possible collision
altitudes with the structure while pericas on the ground or at
altitudes 2bove the structure will reculve oply stray light.

(5) Antenna or Similar Appurtenance Lipht. The speetfications for
the high intemnsity lighting aystem provlda for a small omni-
directional white light, similar in size to the 300mm red
flashing beacon, for installation on top of anteanas or similay
appurtenances. This light should operate 24 hours a day, flash
in synchronicm with the high intensity tighting system, ha of
approximately the ssue Lutensity as thx twilight mode during
daylight and reduce In intea3’ty t@ the pight mude simultancougly
with the rematnder of the s 'stem. This appurtemance light .
should only be used as an adjunct to the high intensity lfg'ting
system.

c. Flashtube Replacements. The flashtubes in a }ight unit should be
replaced when the peak effective daytime intensity falls below
200,000 capdelas (100,000 candelas for systems installed on the
suppor;ing structures of overhead transmission lines).

d. Installation Guyidaace. The manufacturing aspecifications provide for
the peak intensity of the light besw to be capable of angular adjuat~
ment from zero to eight deurves abuve the horizontal. The normal
installation would be for all light unite to he installed at zero
degrees elevartion. Where terrain, nearby reaidential areas or other
situations dictate, it nay be desirable to use louvers and/or elevate
the light beam above the horizontal. The beam of the light at the
lower level should not strike the ground closer than three statute
milea (5km) irom the structure to prevent irritation to nearby resi=-
dents. Should elevating the light beam be necessary, it is
recommended that the beam be elevated (in degrees above the horfi=.
zontal) as shown belouw. 1If addir’onal adjustments are necessary,
e¢ach light may be adjusted upward, in one degree increments, starting
at the bottom. The top light should normally remain at zero degrees
to the horizontal.

Chap. 6
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Level Bumber of Levelg of Lights Installed
ﬁh_t T2 3 & 5 8
Top 0 0 0 0 0 0
5 - - - - - 0
4 - - - - 0 1
3 - - - 1 1 2
2 - - 1 2 2 2
BOTTOM - 2 2 3 3 3

Figures fndicate degrees of elevation above the harizontal.

High Intensity Light Units. The high intensity capacitor discharge
light units known to date which meet the FAA/DOD Specification L~856
are not omnidirectional, except for the light used on antennas or
similar appurtenances. See paragraph 17.b.(5). Therefore, more
than one light unit is required in order to obtain 200,000 candelas
for 360 degrees of coverage about a structure to ensure that, the
system is visible from aircreft at any normal angle of approach.

A light unit may contain one or more flashtubes.

(1) Numbers of Levels of Lights. The number of levels of lights
used is dependent upon the overall height of the structure
above ground level. The lights should be installed at the
levels indicated - Appendix 2, Figs. 4-6, for chimneys and
similar solid structures. On structures having an antenna
or similar appurtenance extending more than 20 feet (6m) above
the mgi. structure, such as @ radio or television anteqna,
the lights should be installed at the levels indicated in
Appendix 2, Figs. 7-9. The light levels reommended for other
structures, l.e., cooling towers, supporting structures of
catensries and buildings, may be found under the appropriate
subject paragreph.

(2) Number of Light Units Per Level. The number of light units
recommended per level {except for the supporting structures
of transmission lines and buildings) is dependent upon the
average outside diameter of the specific structure:

(a) Structures 20 Feet (6m) or Less. Three light unite per
level.

Chap. 6
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(b) Structures Erteuding 20 Feat (6m) But Mot More Than
100 Feer (3lwm). Four light units per leval.

{c) Structures Exceeding 100 Feet {(3lm) Aur Not More Than
209 Feeh g lm). Six 1lizght units per level.

(d) Structures Exceeaing 200 Feet (6lm), Efzht 1ight units
per level.

f. Relocation or fmission of Light Units. Light units should not he

installed in such & menner or elevation on a gtructure that the
intended purpgse would be derogated.

(1)

(2)

(3)

Page 26

Lowest Level. The lowest level of light uniis may be installed
at a higher elevation than normal for tha height of the structure
1f the lights, by installing rhem at the preactibed elevation,
would be lower than surrounding terrain, trees or adjacent
building(s). See Appendix 1, Figs. 7. In certain instances,

as determined by an FAA aeronautical study, the elimination of
the lowest level may be permissible.

Two Adjacent Structures. Wheoe two structures are situated
within 202 feet (61m) of each other and ‘he light units will
be {nstalled at the same levels, the sides of the structures
facing each other need aot be lighted; therefore, the inboard
lights may be eliminated. ilowever, all lights on both structures
wust flash in synchroniasm. Minor adjustments in the vertical
placement of the lights to elther or both of the structure’s
intermediate levels of lights may be made in order to place

the lights on the same horizoutal plane. Where one structyre
is higher than the other, complete level(s) of 113hts should
be installed on that part of the higher structure which exteuds
above the top of the lower structure. If the gtryctures are

of such heights that the levels of lights cannot be placed in
identical horizontal planes, then the light units should be
placod such that the center of the horizontal beam patterns

do not face toward the adjacent structure. For example,
structures situated north and south of each other should have
the light units on both atructures installed on & northwest/
southeast and northeast/southwest orientation. See Appendix 1,
Figs. 6, 7 and B. ‘

Three or More Ad{acent Structures. The treatuent of a cluster

of structures as individual structures or a complex will be
determined by the FAA as the result of an aeronautical study,
taking {nto consideration the structure’s location, heights and
spacing between struccures,

Chap. 6
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g+ Chimneys, Flare Stacks and Similar Solid Structures. The number of
-levels of lights recoumended depends on the height of the structure
and may be obtained Erom Appendix 2, Figs. 4-6. The amount of light
units recommended for each level is dependent on the outside dia-
meter of the structure but should in no case be less than three.
The 1light units should be installed in a manner to ensure unobstructed
viewing of the system from aircraft at any normal angle of approach.
Normally, the top level of light units are installed on the highest
point of a structure. However, in the case of chimneys, the top
level of lights may be installed from five (1.5m) to 10 feet (3m)
below the top. This is to avold the obscurant effects of the
deposits generally emitted by this type structure.

h. Radio and Television Towers and Similar Skeletal Structures.

(1) Mounting of Lights. The number of levels recommended depends
on the height of the structure, excluding antennas and similar
appurtenances, and may be obtained from Appendix 2, Figs. 7=9.
At least three lights should be installed om each level and
mounted so that the effective intensity over the full heam is
not impaired by the structural members. They should be mounted
in a manner to ensure unobstructed viewing from aircraft at any
normal angle of approach.

(2) Ice Shields. Where climatic conditions dictate, metal grates or
similar protective fce shields should be installed directly over
each light unit to prevent falling ice accumulation from damaging
the light units.

(3) Top Level of Lights. One level of lights should be installed at
the highest point of the structure. If the highest point is a
rod or antenna incapable of supporting a lighting system then the
top level of lights should be installed at the highest portion of
the main sleletal structure. If the rod or antenna is more than
20 feet ' 'm) above the mein structure, a white capacitor discharge
omnidirectional light should be mounted on the highest peint.

If the appurtenance (such as a whip antenna) is incapable of
supporting the omniuirectional light, one or more beacons should
be installed adjacent to the appurtenance and to a height within
20 feet (6m) of the tip of the appurtenance so as to permit
unobscured viewing of at least one beacon.

(4) Intermediate Levels of Lights. The intermediate levels of
lighta should be installed at approximately the same heights
shown in Appendix 2, Figs. 7-9.

i. BHyperbolic Cooling Towers.

(1) Mounting of Obstruction Lights. The light units should be
installed in a manner to ensure unobstructed visibility of at
least two lights from aircraft at any normal angle of approach.

Chap. 6
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(2)

(3)

More than one tight anit sheuld be vieible ta provide the
reguired intenrity about the atrneture mul to indicate to
pilota the magnitwle of the siructure,

Top Level of Obstruction Lights. The number of light units
recommended depends on the diameter of the structure at the
top. See paragraph 17.e.(2),

Structures Exceeding 600 Feet (183m) AGL. Structures greater
than 600 feet (183m) AGL should have aco additional level of
light units installed approximately mid-paint on the structure
and in line with the top level of lights.

Supporting Structures of Overhead Transmiseion (Citenary) Lines.

(1)

(2)

Purpose. The purpose of marking the supporting structures of
overhead transmission lines with a unique, sequentially flashing
tighting system is to warn pilots of the presence of the support
structures themselves and to alert pilots that they support a
catenary line.

Mounting of Obstruction Lighte. A vystem of threa levels of
sequentially flashing light unite should be installed on each
supporting structure {or adjacent terrain) of an overhead
transmission line. One level should be installed at the top of
the structure, one at the height of the lowest point in the
catenary, and one level at approximately midway between the
other two lights. The middle level should normally be a minimum
of 50 feet (15m) from the other two levels. If the installation
of the top level of lights presents a potential danger to main=~
tenance personnel, or is necesssry for lightaing protectiom,
such lights may be mounted from five (I.5m) to 10 feet (3Im)
below the highest point of the structure.

(a) Flash Sequence. The flash sequence should be middle level,
top level and bottom level with all lighta on the sawme
level flashing simultaneously. The time delay between
flashes of the levels is designed to present a unique
system display similar to a flash of lightning.

(b) Flash Rate. Each series of flashes ie repeated 60 times
every minute.

{c) Synchronization. Although desirable, the corresponding
light levels on aBsociated supporting towers of a catenary
crossing need not flash simultaneously,

Chap. &
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. {(d) Horizontal Coverage. Two or more light units should be
installed at each light level and directed on a horizontal
plane such as to provide 180 degrees of coverage centered
on the tranamission line. Where a catenary crossing is
aituated near a bend in a river, canyon, etc., the direction
of the horizontal beam pattern should be directed to pra-
vide the most effective light coverage to warn pilots
approaching from either direction ¢f the presence of the
transmission lines.

(e) Variation. The vertical and horizontal arrangments of
. the lights may be subject to the structural limits of
the towers and/or adjacent terrain and a tolerance of
20 percent from uniform spacing of the bottom and middle
light is allowed. 1If the base of the supporting structure(s)
i8 higher than the lowest point in the catenary, such as
& canyon crossing, one or more lights should be installed
on the a.}acent terrain at the level of the lowest poiant
in the span.

(3) Special Cases. Where lighting systems are installed on sup-
porting structures located near vehicular bridges, waterways,
airport approach areas, etc., caution should be exercised to
ensure that the lights do not cause a hazard to motorists,
vessel operators or pilots on an approach to an airport.

In these cases, shielding or an adjustment to the vertical or

. horizontal light direction may be necessary. This adjustment
should not derogate the intended purpose of the lighting
systert.

(4) Area Surrounding Support Structures. The area in the immediate
vicinity of the base of the supporting structures should be
cleared of all structures and objects of natural growth that
could interfere with the line-of-gight between a pilot and
the obstruction lights.

(5) Omigsion of Standard Marking. When the high intensity obstruc-
tion lighting system is u.2d to identify a catenary line crossing,
the following marking and light'ng may be omitted:

’ (a) Markers. Spherical markers on the lines.

(b} Paint. The marking of the supporting structures for the
< surface area having the same exposure covered by this lighting
Bystem-

(c) Red Obstruction Lights. The installation of red obstruction
lights on the supporting structures serving the same exposure
covered by the high intensity obstruction lighting system.

Chap. 6
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(6) Total Elimination of Marking and Red QObstruction L{éhta.

(7)

Transmiselon line supporting structures having a catenary
extending in one dirvection only and obatruction lighted as
outlined under paragraph 17.3j.(2) may omit the standard
marking and red obstruction lighting provided:

(a} Top Level. At least three light unite are installed on
the top level and situated so as to provide 360 degrees
coverage about the structure. PFour lights should he used
if any light is installed more than 20 feet (6m) from
another light on the top level, 1In addition, four light
units may be required to 2ffectively cover the approach ta
the structure dependent upon the beam pattern of the light
unit and possible directions of approach, In certain
situations, it may be desirable to have three lights on
the top level of one supporting atructure and four on the
companion structure to provide adaquiate obstruction
lighting coverage. All lighta on this level flash
simultaneously.

(b) Middie Level. Structures exceeding 500 feet (150m) above
ground, or water if 80 situated, hizve at least three light
units installed at the middie level to provide 360 degrees
coverage.

{c) Flash Sequence. The vertical levels of lights flash
sequentialily; the lights at each lavel flash simultaneously.

Three or More Supporting Structures. Where a transmission line

crossiing requires three or more supporting structures, the ianner
structures should be equipped with three or four light units per
level to provide 360 degrees coverage. The number will depend
upon the beam pattern of the particular manufacturer's light

and the area desired to be covered as determined by the possible
directions of approach. Four lights should be ueed if any light
is inavalled more than 20 feet (6ém) from another light on any
level. Structures equipped with a lighting system providing 360
degrees of coverage gbout the structure may delete the standard
marking and red obstruction lighting system.

Prominent Buildings, Observation Towers and Similar Extensive

Obstructions. Prominent obstructions should have lights installed
at the highest portion or edge of the obstruction, on the same
horizontal plane and provide 360 degrees of coverage about the
obstruction. They should be instalied in a manner to indicate

the extent of the obstruction and to enasure unobstructed visibility

of at least two light units fruom aircraft at any normal angle of
approach.

Chap. 6
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(1) If the obstruction is not more than 200 feet (6lm) in either
bhorizontal dimension, there should be inatalled at the highest
portion of the structure three or more light units in a manner
to ensure that at least one light 1s wisible from aircraft at
any normal angle of approach. They may be mounted on a single
pedestal at or near the center of the obstruction. If the light
units are placed more than 20 feet (6m) from a central point,

a minimum of four light uwnits should be used.

(2) 1f the obstruction is more than 200 feet (6lm) in one hori-
gontal dimension, but not more than 200 feet (6Ilm) in the other,
two light units should be placed on each of the shorter sides.
These light units may either be installed adjacent to each other
at the mid-point of the edge of the obstruction or at or near
each corner and directed horizontally such as to give 180 degrees
of coverage to each end of the obstruction. One or more light
units should be installed along the overall length of the major
axis. These lights should be installed at approximately equal
intervals not to exceed a distance of 100 feet (31lm) from the
cornere or from each other.

(3) 1If the obstruction is more than 200 feet (61m) in both hori-
zontal dimensions, there should be installed one light unit for
each 100 feet (3Ilm) or fraction thereof of the overall perimeter
of the obstruction.

* 1. Twilight/Nighttime Use Only. Structures may be obstruction marked

with a white high intensity beacon for twilight/nighttime only
provided the following conditions are met or an aeronautical study
determines that a modification may be made.

(1) Height. The structure is nct less than 250 feet (76m) AGL.

(2) Painting. The structure is painted in accordance with Chapter
3 and 4 for daytime marking.

(3) Levels. The number of levels of beacons may be obtained from
Appendix 2, Fig. 4~6. The lowest light level should not be
less than 250 feet (76m) AGL.

(4) Top Beacon. At least one beacon should be installed at the
highest point of the structure in a manner to ensure unchstructed
viewing to an alrcraft at any normal angle of approach.

(5) Intermediate Levels. These beacons should be mounted in a
manner to cnsure unobstructed viewing from an aircraft at any
normal angle of approach. *

Chap. 6
Par, 17 Page 31




AC 70/7460-1F 9727778

(6) Operational Characteristics. The beacon shou]'_d conform to
paragraphs 17.a, b(3) and appropriate partions of 17.b.(1), (2).

(7) Flashtube Replacement, The flashtubes in a light unit should be

replaced when the peak effective twilight intensity falls below
15,000 candelas. *

Chap. 6
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CHAPTER 7. DUAL LIGHTING SYSTEMS

18. DUAL LIGHT SYSTEMS., Red (nighttime) and high intensity white
(daytime) obstruction lighting systems may be utilized under certain
conditions when it might not be feasible to operate the high intensity
white lighting systems at night. The use of the high intensity white
lights for daytime obstruction lighting precludes the painting recom-
mendations. The systems should be installed and operated as ‘specified
in Chapter 4, 5 and 6. The light units should be installed as though
each syetem was the only system being used. However, the levels of

: lights recommended for the high intensity lighting systems may be

adjusted, if necessary, to coincide with the nearest platform used
for red obstruction lights. The lights ghould be inatalled as

P specified in Appeudix 2, Figs. 10-12,

*

Chap. 7
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19I

20.

21.

22.

CRAPTER 8. MARKING AND LIGHTING OF MOORED BALLOONS AND KITES

PURPOSE. To describe marking and lighting standards for moored balloons
and kites for the purpose of indicating to airmen the general definition
of these objects and to warn pilota of their presence when converging
from any normal angle of approach.

APPLICATION. This chapter pertains to all moored balloons and kites

T T —— . . - . .
which require marking and lighting under Part 101 of the Federal Aviation
Regulations.

MARKING. Pennant, streamers or similar type markers should be used on
mooring lines to warn airmen of their presence during daylight hours.

a. Display. Markers should be displayed at not more than 50-foot (15m)
intervals beginning at 150 feet (46m) above the surface of the earth
and should be visible for at least one mile.

b. Shape. Markers should be rectangular in shape and not less than two
feet (0.6m) on a side. Stiffeners should be used in the borders to
prevent drooping in calm wind, wrapping around the cable, and to
expose a large area in light air.

¢. Color Patterns. One of the following color patterns should be used:

(1) Solid Color. Aviation surface orange,

(2) Orange and White. Two triangular sections, one of aviation
orange and the other of white, combined to form a rectangle.

LIGHTING. High intensity white fl: =hing lights should be used on moored
balloons or kites and their mroring lines to warn airmen of their pre-
sence during the hours Leztween sunset and sunrise or, they may remain

on continuously. Xzron type lights are acceptable. (It is not intended
that lights meetir; the L-856 specifications be used.)

a. Display. Flashing lights should be displayed on the top, nose
secttion, tail section and on the tether cable approximately 15 feet
(4.6m) below the craft so as to define the extremes of size and shape.
Additional lights should be equally spaced along the cable's overall
length for each 350 feet (107m) or fraction thereof.

b. Light Distribution. The intensity of each light should be approxi-
mately 1,000, and preferably 1,500, effective candelas at every
point in the horizontal plane (and a minimum of two degrees in
the vertical plane) with a flash rate of 40 pulses per minute.

Chap. 8
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23, LIGHT CONTROL DEVICE, The operation of each light may be controlled
by a photocell controller which automatically turns the light on when
the north illumination on a vertical surface draps to 60 footcandles
(645.8 lux) but before reaching 30 footcandles (322.9 lux). The

reverse order should apply in transitioning from nightrime to dayt ime
operation.

24, OTHER FEDERAL OR LOCAL COVERNMENT REGULATIONS. HNulex and regulatiops as
prescribed by the FAA and other Federal and 1-cal poveroment agencios
pertaining to the use of balloons, kites and associated cquipment (n the
navigable airspace are not affected and shall apply.

'y
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CHAPTER 9. OBSTRUCTION MARKING AND LIGHTING EQUIPMENT

25. PURPOSE. This chapter lists all of the documents relating to the
obstruction painting and lighting of objects and advises where they
may be obtained.

26. PAINT. Paint and aviation colors referred to in the standards set
forth in thias publication should conform to Federal Standards
FED-STD-595, Colors, as follows:

a. Colors.

(1) Qrange. Number 12197 (Aviation Surface Orange).
(2) White. Number 17875 (Aviation White).

b. Availability of Specifications. FED-STD-395 and other Federal
specilfications deacribing the technical characteristics of
various paints and their application techniques may be obtained
from:

Specification Activity
Building 197, Room 301
Naval Weapons Plant
First and N Street, S.E.
Washington, D.C. 20407

27. LIGHTS AND ASSOCIATED EQUIPMENT. The lighting equipment referred to
in the standards set forth in this publication should conform with the
applicable provisions of the following specifications and their related
drawings,

a. Aviation:-Red Obstruction Lighting System.

(1) Color. :ilitary Specifications MIL-C-25050 Colors; Aeronautical
Lights and Lighting Equipment.
(2) Flashing Beacons. FAa Specification CAA 446, Code Beacoms,
300mm.
(3) Double and Single Obstruction Lights.
(a) Military Specifications MIL-L-7830, Light, Navigational
Boundary and Obstruction Markers,
(b) FAA Advisory Circular Number 150/5345-2, Specifications
for L-8I0 Obstruction Lights.
Chap. 9
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(43 Cuvqrs ror Aerunautlcal nghts. Military Specification
MTL-C-7989 Covers: Light Transmitting {lor Aceopan’ ical
Lightﬂ}.

b. H\ﬁp Intensity #hite Obstruction Lighting igttema,  FAA Advisory
Circular Number 150/5345-43, FAAJDCD SpeC1f1car10q L-856, High

Intensity Obstruction Lighting Systems.

c. Approved Manufazturers. FAA Advisory Circular Number 15045345 1,
Approved Airpo-t Lightiang Equipment, liats the approved airpart
lighting equipment and manufacturers qualifind tn supply theiy :
product in accordance with the indicated specification requirementa.

d, Installation and Maintenance. FAA Advisury Circular Number
150/5340-21, Airport Miscellaneous Lighting Visual Aids, prov;dea
guidance for the inatallation, maintenance and testing and imspec~
tian of the red beacon and steady burning obstruction lighting.

e, Availability. The scandards and specifications listed abavae may
be vbtained free of charge from the designated facility:

(1) Military Specifications:

Commanding Officer

Naval Publications and Forms Center

5801 Tabor Avenue .
Attention: NPFC~-105

Philadelphia, Fennsylvania 19120
Phone: (21%5)-637-2000

(2) FAA Specifications:

Chict, Coafiguration Conlrol Branch, AAF-110
Department of Transporiation

Federal Avistion Administration

800 ladependence Avenue, S.W.

Washington, D.C., 20591

(3) FAA Advisory Circulars:

Departwent »f Transportation
Publications Section, M~443.1
400 7th Street, S.W.
Washington, D.C. 20590

Chap., 9
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£, RECOMMENDED LAMP EQUIPMENT
Multiple Circuits
Volts Average
Typical or Rated Lab. Approx. | Specifications
Service Watts| Amps.| Bulbs | Base |Life (Hours)] Lumens FAA MIL

Double & £25 1 120v § A-21 |Md. Pf,. 6,000 1,220 L-810 L-7830
Single
Obstruction| 16 120v A-21 Md. Scr 6,000 1,260 L-810 L-7830
Lights
Flashing 700 | 120V | P5-40 |Mg. Pf.| 6,000 11,200 | 446 L-6273
Beacon - CeT

620 120v PS-40 |Mg. PE 3,000 11,200 446_“( L-6273

. A\
High /!
Intensity 480V [L-856
White 240V T
Obstruction 120v
Lights
Series Circui

Obstruction
Lights 6.6A | A-21 |Md. Pf. 2,000 1,020 L-810 L-783(
NOTE:

minus 3 percenc of the voltage across the lamp socket.
assures the necessary lumen output.

Chap. 9
lar, 27

Rated voltage « { incandescent lamps shall be within plus or

This

Page 39




ye




97277118 AC TO/T460-1F
Appendix 1
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LIGHT FITTING
(Fresnel Globe)
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DOUBLE OBSTRUCTION (Fresnel Lens)
LIGHT FITTING
(Fresnel Globe)

TYPES OF OBSTRUCTION LIGHTS

Fig. 1.
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More than 300 ft.(90m) but not more than 450 ft. (135m)

PAINTING AND LIGHTING OF CHIMNEYS, POLES, TOWERS
AND SIMILAR OBSTRUCTIONS

fig. 2.
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LIGHTING LIGHTING
More thon 150 f1. (45m) bus Mora than 150 ft. (45m) but
not mace thon 300 H. (90m) nat mare thon 300 f1. {90m)

PAINTING AND LIGHTING OF WATER TOWERS, STORAGE TANKS
AND SIMILAR OBSTRUCTIONS

Fig. 3.
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PAINTING OF SINGLE PEDESTAL WATER TOWER BY TEARDROP PATTERN

Fig. 5.
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Inboard lights recommended on all levels
above height of shorter structure

200" or less
(60m) —/O

Inboord Lights

Hen []] 695 may be amitted
{208m)

A A] 4950
A3 468 T J(149m)
© 01 (140m) '

700*
(210m)

25¢'

S (75m)i3 ¢ 500
d;} o Q 242 (73m) (] (156m)
Loy L 233 |

(7m)

Minor adjustments in vertical plocement may he rade
to place Lights on same horizantal planc.
Lights on both structures o be synchronized.

17, f. (2)
Fig. 6.
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Lowest level should be ocbove
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Appendix 1
200 (60m) |
or fes
ﬁ‘|\ // * B
All levels
moy be
omitted
1/2
600
[} [ (180m)

1/2

Struchures of aquol height. Number of
levels dapend vpon height of structure.
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