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Subieet: OBSTRUCTION MARKING Dale: 10/22/85 AC No: 70/7460-1G 
AND LIGHTING Initiated by: ATO-210 change: 

1. PURPOSE. This Advisory Ci rcu lar  (AC) describes the Federal Aviat ion 
m t r a t i o n ' s  (FAA) standards f o r  marking and l i g h t i n g  o f  obstructions as 
i d e n t i f i e d  by Federal Aviat ion Regulations (FAR) Par t  77. 

2. CANCELLATION. AC 70/7460-1F, Obstruction Marking and Light ing,  dated September 
27, 1978 is canceled by t h i s  revision. 

3. PRINCIPLE CHANGES. This c i r c u l a r  has been amended t o  include: 

C. 

d. 

e. 

f. 

9. 

h. 

i. 

Provisions for marking and l i g h t i n g  wind turb ine generators. 

Reduction o f  nightt ime i n t e n s i t y  standard and c l a r i f i c a t i o n  o f  
recommendations on high i n t e n s i t y  white obstruct ion l i gh t i ng .  

Delet ion o f  deta i led descr ipt ions o f  spec i f i c  obstruct ion l i g h t s .  

Increase in v i s i b i l i t y  range o f  markers. 

Changes i n  spher ical  marker size, spacing and color.  

Fbdi f icat ion o f  lower l e v e l  l i g h t i n g  standard. 

Addit ion o f  a new standard for medium i n t e n s i t y  (L-866) white l i g h t s .  

Increase i n  the distance allowed between the top obstruct ion l i g h t  and the 
top o f  a structure. 

C l a r i f i c a t i o n  and increase of standard t o  top l e v e l  o f  l i g h t s  for 
supporting structures for catenary wires, chimneys and s imi la r  s o l i d  
structures. 

Increase i n  distance between two adjacent structures before l i g h t i n g  i s  
recommended. 

E d i t o r i a l  changes. 

Revised charts i n  Appendix. 
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4. RELATED FEOERAL AVIATION REGULATIONS (FAR) PART 77. 
f o r t h  th e requirements for not ice  t o  the Administrator of ce r ta in  proposed 
construct ion or a l te ra t ion .  This c i r c u l a r  gives ove ra l l  guidance on how 
t o  mark or l ight  a s t ruc tu re  for av ia t i on  safety. The FAA w i l l  respond t o  
each not ice received under provis ions o f  Part. 77 with recommendations on 
how t o  mark or l i g h t  any pa r t i cu la r  s t ruc tu re  when deemed necessary or  
with no recommendations when appropriate. 

This regulat ion sets 

5. FEOERAL COKMJNICATIONS COMMISSION (FCC) SPECIFICATIONS. This c i r c u l a r  i s  
compatible with the speci f icat ions for obstruct ion marking and l i g h t i n g  
antenna structures contained i n  Par t  17 o f  the FCC Rules and Regulations. 

6. METRIC UNITS. 
spec i f i ca t ion  includes both Engl ish and metr ic (51 un i t s )  dimensions. 
The metr ic  conversions may not  be exact equivalents, and un t i l  there i s  
an o f f i c i a l  changeover t o  the metr ic system the Engl ish dimensions w i l l  
govern. 

To promote an order ly  t r a n s i t i o n  t o  metr ic Units, the 

Operations Service 

ii 
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FOREWORD 

4 . 

4. MINIMUM OPERATING CONDITIONS. A ttworst case" situation, i.e., the minimum 
conditions under which an a i r c r a f t  can legal ly  be operated and which 

1. MARKING AN0 LIGHTING EQUIPMENT. I t is  suggested tha t  only those l i gh t i ng  
svstems and oaint materials be used that meet the minimum technical 
standards established by FAA. Considerable e f f o r t  and research have been 
expended i n  determining the minimurn systems or qual i ty o f  materials that 
w i l l  produce an acceptable l e v e l  o f  safety i n  marking and l i gh t i ng  
obstructions to  a i r  navigation. While additional l i g h t s  may be desirable 
t o  identi fy an obstruction t o  a i r  navigation and may, on occasion, be 
recomnended, the FAA has specified the minimum leve l  i n  these standards i n  
the interest o f  economy, ecology and energy conservation. Therefore, t o  
provide an adequate l e v e l  o f  safety, obstruction l i g h t i n g  systems should 
be instal led, operated and maintained as stated i n  these standards. 

2. RATIONALE FOR OBSTRUCTION LIGHT INTENSITIES. Sections 91.70, 91.79 and 
91.105 o f  the FAR Part 91, General Operating and F l ight  Rules, prescribe 
a i r c ra f t  speed restr ict ions. minimum safe alt itudes. and basic visual 
f l i g h t  rules (VFR) weather minimums for governing the operation o f  
a i rcraf t ,  including helicopters, within the United States. 

and l i g h  t i n g  are important since the guys o f  a structure are d i f f i c u l t  t o  
see u n t i l  a i r c ra f t  get dangerously close. 
skeletal tower are anchored from 1,600 feet (488m) t o  2,000 feet (61Om) 
from the base o f  the structure. This places a port ion o f  the guys 1,500 
feet (458m) from the tower a t  a height o f  between 125 feet (38m) t o  500 
feet (153111) above ground l e v e l  (AGL). FAR Section 91.79 requires p i l o t s  
t o  remain a t  least  500 feet (153m) from man-made structures. Therefore, 
the tower must be cleared by 2,000 feet (610m) horizontal ly t o  avoid a l l  
guy wires. 

3. GUYED STRUCTURES. Increased conspicuity and properly maintained marking 

me guys of a 2,000 foot (610m) 

requires the greatest intensi ty for an obstruction l i g h t  t o  be effective, 
is considered t o  be an operation a t  any a l t i tude above the surface, in one 
statute mile f l ight v i s i b i l i t y ,  a t  a maximum speed o f  250 knots 
(288mph/463kph), and remaining a t  least 2,000 feet (610m) horizontally 
from the l ighted structure. 
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5. INTENSITY REQUIREMENTS. For an a i r c r a f t  t ravel l ing a t  165 knots 
(190mph/306kph) t o  respond and avoid an object by 2,000 f ee t  (610m), i t  
requires 1.18 statute mi les for  the p i l o t  t o  see, recognize the l imt as 
ident i fy ing an obstruction, and i n i t i a t e  evasive action. An a i r c r a f t  
t ravel l ing a t  250 knots (288mph/463kph) requires 1.48 statute miles t o  
avoid an obstruction by 2,000 feet (610111) horizontally. FAA approved 
obstruction l i g h t s  meet or exceed the following intensi ty requirements: 

PERIOD TYPE LIGHT - COLOR INTENSITY 

Flashing Beacon.. (L-866) Red 
NIGHT: High Intensity.. . (L-856) White 

Medium Intensity. (L-866) White 
Steady Burning.. . (L-810) Red 

1,500 candelas 
2,000 (225%) 
2,000 (+25%) 
32.5 candelas 

High Intensity 
DAY: (Tal l  Structures) 

High Intensity 
(Catenary) 
Medium Intensi ty 

White 200,000 candelas 

White 100,000 candelas 

White 20,000 (225%) 

TWI- High Intensity White 20,000 (+25%) 
LIGHT: Medium Intensity Vhite 20,000 (~25%) 

6. DISTANCE VERSUS INTENSITIES. The following table depicts the distance 
the various intensi t ies can be seen under one and three statute miles 
meteorological v i s i b i l i t i e s :  

T I E  
PERIOD 

NIGHT 

NIGHT 

DAY 

DAY 

T W I -  
LIGHT 

T W I -  
LIGHT 

i v  

METEOROLOGICAL 
VISIBILITY 

STATUTE MILES 

1 (1.61tm) 

3 (4.8km) 

1 (l.artm) 

DISTANCE 
STATUTE 
MILES 

1.1 (1.8km) 
1.2 (1.9km) 

.6 (1.0km) 

2.9 (4.7km) 
3.1 (4.9km) 
1.4 (2.2km) 

1.5 (2.4km) 
1.4 (2.2km) 
1.0 (1.6km) 

3.0 (4.8km) 
2.7 (4.3km) 
1.8 (2.9km) 

1.0 (1.6km) t o  
1.5 (2.4km)* 

1.8 (2.9km) t o  
4.2 (6.7kmP 

INTENSITY 
CANDELAS 

1,500 
2,000 

32 

1,500 
2,000 

32 

200,000 
100,000 
20,000 

200,000 
100,000 
20,000 

20,000 

20 .ooo 
* Distance depends on north sky illuminance 

OBSTRUCTION 
LIGHT 

L-866 
L-856, L-866 
L-810 

L-866 
L-856, L-866 
L-810 

L-856 
L-856 
L-866 

L-856 
L-856 
L-866 

L-856, L-866 

L-856, L-866 

0 

b . 

0 

, 

0 
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7. a 

* . 

8. 

CONCLUSION. 
should be able t o  see obstruction l i g h t s  i n  suf f ic ient  t i m e  to  avoid the 
structure by a t  least  2,000 feet (610m) horizontal ly under a l l  
conditions o f  operation, provided the p i l o t  i s  operating i n  accordance 
with FAR Part 91. A i rcraf t  operating between 165 knots (19Cimph/306kph) 
and 250 knots (288mph/463kph) should be able t o  see the obstruction 
l i g h t s  unless the weather deteriorates t o  1 statute mile v i s i b i l i t y  a t  
night during which time period 2,000 candelas would be required to  see 
the l i g h t s  a t  1.2 statute miles (1.9 km). A higher intensity, with 
3 statute miles v i s i b i l i t y  a t  night, could generate a resident ia l  
annoyance factor. I n  addition, a i r c r a f t  i n  these speed ranges can 
normally be expected t o  operate under instrument flight rules (IFR) a t  
night when the v i s i b i l i t y  i s  1 statute mile. 

Aircraf t  t ravel l ing a t  165 knots (190mph/306kph) or less 

DEFINITIONS. 

a. F l ight  V i s i b i l i t y .  The average forward horizontal distance, from 
the cockpit o f  an a i r c r a f t  i n  f l i g h t ,  a t  which prominent unlighted 
objects may be seen and iden t i f i ed  by day and prominent l ighted 
objects may be seen and ident i f ied by night. 
Manual, Pi lot/Control ler Glossary. ) 

b. Meteorological V i s i b i l i t y .  A term that denotes the greatest 
distance, expressed i n  statute miles, t h a t  selected objects 
( v i s i b i l i t y  markers) or l i g h t s  o f  moderate intensi ty (25 candelas) 
can be seen and iden t i f i ed  under specified conditions o f  
observation. 
Chapter 3, page 25.) 

(Airman's Information 

(IES Lighting Handbook, Volume 1984, 

v (and v i )  
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"FAA STANDARDS FOR OBSTRUCTION MARKING AND LIGHTING" 

CHAPTER 1. ADMINISTRATIVE PROCEDURES 

1. REPORTING REQUIREMENTS. Each person proposing any type o f  construct ion 
or a l te ra t i on  under the provis ions o f  FAR Par t  77 i s  required t o  n o t i f y  
the FAA by completing FAA Form 7460-1, Notice o f  Proposed Construction-or 
Alterat ion. 
FAA regional  off ice, having j u r i s d i c t i o n  over the area within which the 
construction or a l t e r a t i o n  w i l l  be located. Copies o f  Form 7460-1 may be 
obtained from the FAA headquarters and the reg ional  o f f ices.  

This form should be sent t o  the A i r  T r a f f i c  Div is ion,  

a. Preconstruction Notice. The no t ice  required under FAR Par t  77 must 
be submitted: 

(1) A t  l eas t  30 days before the date the proposed construction or 
a l te ra t i on  i s  t o  begin. 

(2) On or before the date an appl icat ion for a construct ion permit 
i s  f i l e d  with the FCC. 

The FAA acknowledges i n  w r i t i n g  the rece ip t  o f  b. FAA Acknowledgment. 
each not ice (FAA Form 7460-1) received under FAR 77.13. 

supplemental no t ice  must send a completed copy o f  FAA Form 7460-2, 
Notice o f  Actual Construction or Al terat ion,  t o  the Air T r a f f i c  
Division, FAA regional  o f f i c e ,  having j u r i s d i c t i o n  over the area 
involved. Such no t ice  s h a l l  be received by the FAA a t  l eas t  
48 hours, or as otherwise instructed, before the s t a r t  o f  
construction. 
with a copy o f  an FAA determination. This n o t i f i c a t i o n  process i s  
designed t o  permit the FAA ample time t o  assure char t ing o f  the 
structure,  when appropriate. 
safety by a l e r t i n g  p i l o t s  t o  the l oca t i on  o f  the  structures. 

c. Supplemental Notice. Each person who i s  requested t o  provide 

A blank se t  o f  FAA Forms 7460-2 i s  provided rou t ine ly  

The char t ing process promotes av ia t ion  

d. Supplemental Completion Notice. When the FAA requires supplemental 
no t ice  for the comoletion o f  construction. such n o t i f i c a t i o n  s h a l l  be 
made i n  the same manner and form as tha t  &squired a t  the beginning o f  
construction and within the speci f ied time frame. 

1 
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CHAPTER 2. GENERAL RECOMMENDATIONS 

2. OBJECTS TO BE MARKED AND LIGHTED. To assure aeronautical conspicuity, 
any temporary or permanent object ,  or por t ion  thereof, tha t  exceeds an 
ove ra l l  height o f  200 fee t  (611111 AGL ( inc lud ing a l l  appurtenances such 
as l i g h t s ,  rods, antennas, etc.), or exceeds any obstruct ion standard 
contained i n  FAR Part  77, Subpart C, should normally be marked and/or 
l i gh ted  i n  accordance with the herein described standards. An object  
tha t  does not  exceed any Subpart C standard may indicate,  by i t s  
pa r t i cu la r  locat ion,  a need t o  be marked and/or l i g h t e d  i n  order t o  
promote av ia t ion  safety. Conversely, an FAA aeronautical study may 
reveal  t ha t  the absence o f  such marking and/or l i g h t i n g  w i l l  not  impair 
av ia t ion  safety. When considering the need f o r  marking and l i g h t i n g  o f  
a structure, normal outside or commercial l i g h t i n g  i s  no t  s u f f i c i e n t  
reason t o  delete recommended marking and/or l i g h t i n g .  

3 .  MARKING AND LIGHTING EQUIPMENT. The FAA recommends use of  only those 
l i o h t i n o  svstems and oaint  mater ia ls which meet the minimum technical  
st<ndar& established' by the FAA. On occasion b r igh te r  or add i t iona l  
l i g h t s  may be recommended t o  fu r ther  i d e n t i f y  an obstruct ion t o  a i r  
navigation. I n  the i n t e r e s t  o f  safety, economy, ecology, and energy 
conservation, the standards speci f ied are the minimum. Therefore, t o  
provide an adequate l e v e l  o f  safety, obstruct ion l i g h t i n g  systems should 
be installed, operated, and maintained as stated i n  these standards. 

redundant features incorporated i n  them t o  prevent t o t a l  f a i l u r e ?  p a r t i a l  
outaoes o f  eouiment or markino de ter io ra t ion  decreases the maroin of 

4. NOTIFICATION OF LIGHT FAILURE. Although some l i g h t i n g  systems have 0 

.. 

safety since 'the necessary conzpicuity i s  only achieved with a l i  l i g h t s  
on and working. 
replacement or repai rs  as soon as possible. 
or malfunction which w i l l  l a s t  more than 30 minutes e f fec t i ng  a top 
steady burning l i g h t  or the f lash ing obstruct ion l i g h t ( s )  regardless of 
i t s  pos i t ion  on a na tura l  or man-made obstruction, should be immediately 
reported. Such repor ts  should be made by telephone or telegraph t o  the 
nearest F l i g h t  Service Stat ion (FSS) and should set  f o r t h  the condi t ion 
o f  the l i g h t  or l i g h t s ,  the circumstances which caused the fa i l u re ,  and 
the probable date tha t  normal operation w i l l  be resumed. The type of 
structure,  locat ion,  and the height AM% should a lso be reported i f  
known. Persons or organizations repor t ing l i g h t  f a i l u r e s  should furn ish 
t h e i r  name, address and telephone number. 
steady burning side or intermediate l i g h t  or l i g h t s  i n s t a l l e d  on a 
na tura l  or man-made obstruct ion should be corrected as soon as possible, 
but  n o t i f i c a t i o n  i s  not required. 

Therefore, outages should be corrected through 
I n  the meantime, any f a i l u r e  

Fa i lu re  or malfunctioning o f  a 

5. NOTIFICATION OF LIGHTS RETURNING TO NORMAL OPERATION. AS soon as normal 
operation i s  restored n o t i f i c a t i o n  by telephone or telegraph should be 
given t o  the same FSS t h a t  received the n o t i f i c a t i o n  o f - fa i l u re .  

3 
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0 6. MODIFICATIONS AND DEVIATIONS. 
deviation is submitted t o  the  FAA a f t e r  an i n i t i a l  determination is made, 
a further determination may be made on whether t he  marking and l igh t ing  

When a request for  a modification or 

can be modified or a deviation from the standards permitted. 
determination for  a modification or deviation must be based on a s tudy  
showing tha t  an acceptable level of safety is achieved. 

a. Modifications. Modifications may be recommended when, i n  t he  opinion 

Some examples of 

The f i n a l  

o f  the FAA Off ic ia l  conducting the  study, the proposed modification 
would provide adequate protection for  a i r  commerce. 
modification are: 

(1) Marking and/or Li&ting k l y  a Portion o f  an Object. 
may be located with respect t o  other objects  or t e r r a in  so tha t  
only a portion o f  it needs to be marked or l ighted. 

No Marking and/or Lighting. The object  may be so located with 
respect t o  other objects  or t e r r a in ,  or may be so removed from 
the general flow of  a i r  t r a f f i c ,  or may be so conspicuous by its 
shape, size, or color t h a t  marking or l igh t ing  would serve no 
useful purpose. 

The object 

(2) 

(3 )  Marking or Li&ting an Object i n  Accordance with the Standards 
for an Object o f  Greater Height or Size. me object may present 
such an extraordinarv hazard potent ia l  t ha t  hiqher standards may 
be recommended for  increased conspicuity t o  ensure t h e  safety t o  
a i r  navigation. 

b. Deviations. The Air Traf f ic  Operations Service Director may permit 
deviations a f t e r  receiving the  recommendations of the FAA Regional 
Office based on an aeronautical  study. Examples of deviations a r e  
changes i n  the: 

(1) Colors of objects.  

(2) Dimensions of color bands or rectangles. 

(3 )  Colors/types o f  lights. .. 
(4)  Basic s igna ls  and intensity of l ight ing.  

(5) Night/day l igh t ing  combinations. 

(6) Flashing r a t e  o f  l i gh t s .  

A d  s t ruc ture  must be coordinated with the FCC for  approval. 
c. FCC A roval. A l l  modifications and/or deviations associated wi th  an 
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CHAPTER 3. MARKING 

7. PURPOSE. Marking i s  done t o  warn p i l o t s  on a po ten t i a l  c o l l i s i o n  course 
with a s t ructure o f  i t s  presence dur ing day l ight  hours. 
accomplished by co lor ing the s t ruc tu re  or i nd ica t ing  i t s  presence by the 
use o f  su i tab le markers. 

8. PAINT COLORS. Alternate sections o f  av ia t i on  orange (Federal Standard 
Number 12197) and av ia t ion  white (Federal Standard Number 17875) pa in t  
provide maximum v i s i b i l i t y  o f  an obstruct ion by contrast  i n  colors. 
chromatici ty and luminance standards o f  av ia t ion  orange and white pa in t  
should conform t o  Federal Standard FED-STD-595. 
(See Chapter 9, paragraph 31.) 

requirements when f resh ly  appl ied t o  a structure. 
pa ints  deter iorate with time. 
maintenance schedule for  a l l  cl imates, surfaces should be repainted 
whenever the co lo r  changes not iceably or i t s  effect iveness i s  reduced by 
scaling, oxidation, or chipping. An orange co lor  tolerance chart i s  
avai lable upon request (See Chapter 9 . )  for  determining when repaint ing 
i s  required. 
structure,  since weathering i s  greater there. 

This may be 

The 

9. PAINTING. f i e  pa in t  re fe r red  t o  i n  paragraph 8 meets the spec i f i c  co lor  
However, a l l  outdoor 

While i t  i s  no t  p rac t i ca l  t o  give a 

The co lor  should be sampled on the upper h a l f  o f  the 

a. Mater ia ls and Application. Qual i ty pa in t  and mater ia ls  should be 
selected, since the ex t ra  cost  w i l l  r e s u l t  i n  ex t ra  years o f  

w service. The pa in t  should be compatible with the surfaces t o  be 
painted, inc lud ing  any previous coatings. 
should be su i tab le f o r  the environmental condi t ions t o  which i t  w i l l  
be subjected. 
accordance with recommendations by the manufacturer. 

towers and s im i la r  structures need no t  be painted i f  a smooth surface 
presents a po ten t i a l  danger t o  maintenance personnel. Paint  may also 
be omitted from prec is ion or c r i t i c a l  surfaces i f  i t  would have an 
adverse e f f e c t  on the transmission or rad ia t i on  character is t ics  o f  a 
signal. However, the ove ra l l  marking e f f e c t  on the  s t ructure should 
not be reduced. 

Skeletal  Structures. To be e f fec t i ve  pa in t  should be applied t o  a l l  
inner and outer surfaces o f  the framework. 
supporting s t ructures o f  overhead transmission l i nes ,  rad io and 
te lev i s ion  t ransmi t ters  and s imi la r  ske le ta l  structures. 

I n  addit ion, the paint  

Surface preparation and pa in t  appl icat ion should be i n  

b. Surfaces Not Requiring Paint. Ladders, decks, and walkways o f  s tee l  

c. 
This appl ies t o  

10. PATTERNS. Paint  pat terns o f  various types are used t o  mark structures. 
The pat tern t o  be used i s  determined by the s ize and shape o f  the 
structure. 

a. So l id  Pattern. 
side o f  the s t ruc tu re  has both hor izon ta l  and v e r t i c a l  dimensions 
less than 10.5 fee t  (3.2rn). 

Obstructions should be colored av ia t ion  orange i f  the 
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0 b. Checkerboard Pa t t e rn .  Al te rna t ing  r ec t ang le s  of  av ia t ion  orange and 
white a r e  normally displayed on s t r u c t u r e s  as follows: 

Normal uses.  

( a )  Water, gas ,  and g ra in  s to rage  tanks.  

(b)  Bui ldings,  i f  recommended i n  an FAA determinat ion.  

(c) Large s t r u c t u r e s  o f  10.5 feet (3.2m) or more ac ross  having 
a h o r i z o n t a l  dimension t h a t  is equa l  t o  or g r e a t e r  than t h e  
v e r t i c a l  dimension. 

S i ze  o f  Rectangles.  
should measure no t  less than 5 feet (1.5m) nor more than 20 feet 

and should be as near ly  square as poss ib le .  However, i f  
it i s  imprac t i ca l  because of  t h e  s i z e  o r  shape of  a s t r u c t u r e ,  
t h e  r ec t ang le  may have sides less than 5 feet (1.5m). 
poss ib l e ,  corner  su r faces  should be co lored  orange. 

Exceptions. 
s t r u c t u r e  i n  a checkerboard p a t t e r n ,  i t  may be colored s o l i d  
orange. 
permit t h e  exact a p p l i c a t i o n  of  a checkerboard p a t t e r n ,  the 
shape of  the r e c t a n g l e s  may be modified t o  f i t  the shape o f  t he  
spherical su r face .  
a s to rage  tank does no t  permit use  o f  a checkerboard p a t t e r n ,  
then the s t r u c t u r e  should be co lored  by a l t e r n a t i n g  bands of 
orange and white ,  or a l imited checkerboard p a t t e r n  appl ied  t o  
t h e  upper one-third o f  t h e  s t r u c t u r e .  The s k e l e t a l  framework o f  
c e r t a i n  water, gas ,  and g r a i n  s t o r a g e  t anks  may be excluded from 
t h e  checkerboard p a t t e r n .  An FAA a e r o n a u t i c a l  study must 
indicate tha t  t h e  modified marking w i l l  provide adequate 
pro tec t ion  for  a i r  navigat ion.  

The sides of  t h e  checkerboard r ec t ang le s  

When 

If i t  i s  not p r a c t i c a l  t o  color t h e  roo f  o f  a 

If p a r t  or a l l  o f  a s p h e r i c a l  shaped s t r u c t u r e  does not  

(See Appendix 1, Figure 4.) I f  the shape of  

c. Al te rna te  Bands. Al te rna te  bands of  a v i a t i o n  orange and white are 
normally d isp layed  on t h e  fol lowing s t r u c t u r e s .  

(1) bormal Uses. 

(a) Communication towers and support ing s t r u c t u r e s  o f  
overhead t ransmission lines. 

(b) Poles.  

(C)  Smokestacks. 

(d)  Skeletal framework of storage t anks  and 
similar s t r u c t u r e s .  

6 
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(e) St ruc tu res  which appear narrow from a side view, tha t  a r e  
10.5 feet (3.2m) or more ac ross ,  and t h e  ho r i zon ta l  
dimension is less than t h e  vertical dimension. 

( f )  Wind tu rb ine  genera tor  support  structures including the 
n a c e l l e  or genera tor  housing. 

(g)  Buildings wi th  ho r i zon ta l  s id ing .  

should be equal ,  provided t h a t  each band has  a width no t  less 
than 1 1/2 feet (0.5m) nor more than 100 feet (31m). The bands 
should be perpendicular  t o  the v e r t i c a l  a x i s  with t h e  bands a t  
t h e  t o p  and bottom ends co lored  orange. There should always be 
an odd number o f  bands on t h e  s t r u c t u r e .  For s t r u c t u r e s  
700 feet (214m) AGL or less each band should be approximately 
one-seventh t h e  he ight  o f  the s t r u c t u r e .  For each a d d i t i o n a l  
200 feet (61m) o f  t he  he igh t ,  or f r a c t i o n  t h e r e o f ,  one (1) 
a d d i t i o n a l  orange and one (1) a d d i t i o n a l  white band should be 
added. 
t o  the structure's he ight  AGL. 
For example, i f  a structure is: 

(2) Width of Bands. The width of bands f o r  s t r u c t u r e s  o f  any he ight  

The width o f  a l l  bands should be equal  and i n  proport ion 
(See Appendix 1, Figure 3. )  

Greater Than But Not More Than Band Width 

10.5 feet (3.2m) 700 feet (214m) 1/7 of he ight  o f  s t r u c t u r e  

701 feet  (214m) 900 feet (275m) 

901 feet (275m) 1,100 feet (336m) 

1,101 feet (3361~) 1,300 feet (397171) 

1/9 of he ight  o f  s t r u c t u r e  

1/11 of  he ight  o f  s t r u c t u r e  

1/13 o f  height of s t r u c t u r e  

If  the  t o p  of t h e  s t r u c t u r e  has  a cover or roof,  the highest 
orange band should be continued t o  cover the e n t i r e  t o  o f  the 

s t r u c t u r e  or s i m i l a r  ob jec t  erected on t o p  o f  a bu i ld ing ,  the 
combined height o f  t h e  o b j e c t  and bu i ld ing  w i l l  determifie 
whether marking is recommended; however, only the height o f ' t h e  
o b j e c t  under s tudy determines the  width of the color bands. 

P a r t i a l  Marking. 
a s t r u c t u r e  because of sh i e ld ing  by o t h e r  o b j e c t s  or t e r r a i n ,  
t h e  width of t he  bands should be determined by the  o v e r a l l  
height of t h e  s t r u c t u r e .  
displayed on the upper por t ion  of the  s t r u c t u r e .  

Wind Turbine Rotor Blades. 
f r o n t  and back, with three bands of orange and white pa in t  
beginning with an orange band a t  each t i p .  
approximately the same width a s  those  on the tower. 
remaining ( i n n e r )  blade a r e a  may be any color .  

s t r u c t u r e .  I f  the ob jec t  under s tudy  is a f lagpo __r_e e,  s k e l e t a l  

If marking is recommended only on a por t ion  o f  

A minimum o f  three bands should be 

Each r o t o r  blade should be marked, 

The bands should be 
The 
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a d. Teardrop Pa t te rn .  Spher ica l  shaped water s to rage  tanks wi th  a s i n g l e  
c i r c u l a r  StandDiDe suooort  may be marked i n  a teardroo  striped - oa t t e rn .  (See' Aboendix 1. Fioure 6 . )  The tank should be colored t o  
&how a l t e r n a t e  s t r i p e s  o f ' a v i a t i o n  orange and white .  
should extend from t h e  top  c e n t e r  o f  the tank t o  i t s  support ing 
s tandpipe.  

The s t r i p e s  

(1) Width of S t r i p e s .  The width of t h e  stripes should be equal  
and the  width of' each stripe a t  t h e  g r e a t e s t  g i r t h  of t he  
tank should not  be less than 5 feet (1.5m) nor more 
than 15 feet (4.61111. 

e. Cornunit Names. If i t  is d e s i r a b l e  t o  p a i n t  t h e  name of t h e  
e e  side of t h e  tank ,  the s t r i p e  p a t t e r n  may be broken 
t o  serve t h i s  purpose. This open a r e a  should have a maximum height  
of 3 feet (0.9m). 

11. MARKERS. Markers should be used to  h i g h l i g h t  obs t ruc t ions  when i t  has 
been determined t h a t  it is impract icable  t o  make them conspicuous by 
paint ing.  Markers may a l s o  be used i n  add i t ion  t o  a v i a t i o n  orange and 
white pa in t  when i t  has been determined t h a t  a d d i t i o n a l  conspicui ty  is 
necessary f o r  av ia t ion  s a f e t y .  They should be displayed i n  conspicuous 
pos i t i ons  on or ad jacent  t o  the obs t ruc t ions  so a s  t o  r e t a i n  the genera l  
d e f i n i t i o n  of the obs t ruc t ion ,  and be recognizable  i n  c l e a r  a i r  from a 
distance of a t  least 4,000 feet (1219m) i n  a l l  d i r e c t i o n s  from which an 
aircraft is l i k e l y  t o  approach. Markers should be d i s t i n c t i v e l y  shaped 
so they a r e  not  mistaken f o r  items t h a t  are used t o  convey o t h e r  
information and replaced when faded or otherwise de t e r io ra t ed .  

a. Spherical  Markers. Spher ica l  markers a r e  normally displayed on 
overhead wires. 

(1) Size  and Color. The diameter of t h e  s p h e r i c a l  markers used on 
ex tens ive  ca tenary  wires ac ross  canyons, l a k e s ,  rivers, etc. 
should be no t  less than 36 inches (91cm). 
(51cm) spheres  are permit ted on less extens ive  power l i n e s ,  o r  
on power l i n e s  i n  approaches t o  a i r p o r t s ,  below 50 feet (151111 
above t h e  ground and wi th in  1500 feet (458m) of the runway end. 
Each marker should be o f  a s o l i d  c o l o r  such a s  av ia t ion  orange, 
white or yellow. 
s tandards.  

Smaller 20 inch 

(See Chapter 9, paragraph 31 f o r  co lo r  
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(2) I n s t a l l a t i o n s .  

Spacing. Spherical markers should be spaced equal ly  a long 
t h e  wire a t  i n t e r v a l s  o f  200 feet (61m), or f r a c t i o n  
thereof .  More markers should be used i n  cri t ical  a r e a s  
such a s  on power l i n e s  near  approach and departure  ends o f  
runways. The spheres should be displayed on the h ighes t  
wire, or by another  means a t  the same height a s  the highest 
wire. Where there is more than one wire a t  the highest 
po in t ,  t h e  spheres  may be i n s t a l l e d  a l t e r n a t e l y  along each 
wire i f  t he  d i s t ance  between ad jacent  spheres meets the 
spacing standard.  
wind loading f a c t o r s  t o  be d i s t r i b u t e d .  

Pa t te rn .  
conspicu i ty  aga ins t  a l l  backgrounds. 
by a l t e r n a t i n g  solid colored spheres  o f  av ia t ion  orange, 
white ,  and yellow. 
each end o f  a l i n e  and t h e  spacing i s  adjus ted  (not t o  
exceed 200 feet) to accommodate t h e  rest o f  t h e  spheres. 
When less than four  spheres a r e  used, they should a l l  be 
av ia t ion  orange. 

This method w i l l  a l low t h e  weight and 

An a l t e r n a t i n g  co lo r  scheme provides t h e  most 
Mark overhead wires 

Normally an orange sphere is placed a t  

b. Flag Markers. Flags may be used to mark c e r t a i n  obs t ruc t ions  when it 
has  been determined t h a t  t h e  use o f  sphe r i ca l  markers or pa in t ing  is 
t echn ica l ly  imprac t ica l ,  
derricks, o i l  and other d r i l l i n g  r i g s  a r e  some examples. Catenaries  
must use spherical markers. 

(1) Color Pa t te rns .  Flags should be one o f  t h e  following pa t te rns :  

Temporary cons t ruc t ion  equipment, c ranes ,  

(a) Sol id  Color. Aviation orange no t  less than 2 feet (0.6m) 
on a side. 

(b)  Orange and White. Arrange two t r i a n g u l a r  s e c t i o n s ,  one 
av ia t ion  orange and t h e  o the r  white, combined t o  form a 
rec tangle  no t  less than 2 feet (0.6m) on a side. 

(c) Checkerboard. A checkerboard p a t t e r n  o f  av ia t ion  orange 
and white squares ,  each 1 f o o t  (0.3m) p lus  or minus 
10 percent on a side, should be combined t o  form a 
rec tangle  not  less than 3 feet ( l m )  on a side. 

s. Flags should be rec tangular  i n  shape and have s t i f f e n e r s  
to keep them f rom drooping i n  calm wind. 

Display. Flag markers should be displayed around, on top ,  or 
along the h ighes t  edge o f  the  obs t ruc t ion .  
t o  mark ex tens ive  or c lose ly  grouped obs t ruc t ions ,  they should 
be displayed approximately 50 feet (Ism) a p a r t .  The f l a g  stakes 
should be o f  such s t r e n g t h  and he ight  t ha t  they w i l l  support  the 
f l a g s  above a l l  surrounding ground, s t r u c t u r e s ,  and/or o b j e c t s  
o f  n a t u r a l  growth. 

When f l a g s  are used 
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12. SPECIAL MARKINGS. The fo l lowing documents contain add i t iona l  marking 
recommendations for specia l  circumstances. Ordering informat ion may be 
found i n  Chapter 9 ,  paragraph 32. 

a. Vehicles. AC 150/5210-5, Paint ing,  Marking and L igh t ing  o f  Vehicles 
Used on an Ai rpor t ,  contains provis ions for marking vehicles 
p r i nc ipa l l y  used on a i rpor ts .  

to  FAA Drawing Number 0-5480, referenced i n  FAA Standard, 
FAA-STD-003, Paint  Systems for Structures. 

&-I an area where obstruct ions are so grouped as t o  present a common 
obstruct ion t o  a i r  navigation. 

b. FAA Fac i l i t i es .  Obstruction marking for FAA f a c i l i t i e s  s h a l l  conform 

c. Unusual Complexities. The FAA may a lso recommend appropriate marking 

13. OMISSION OR ALTERNATIVES TO STANDARD MARKING. 
t o  standard marking. 

There are two a l ternat ives 

a. High In tens i t y  L igh t i ng  Systems. The h igh i n t e n s i t y  l i g h t i n g  systems 
are considered under ce r ta in  condit ions t o  be more e f fec t i ve  than the 
av ia t ion  orange and white pa in t  and may therefore be recommended i n  
l i e u  o f  standard marking. 
ambient l i g h t  condi t ions i nvo l v ing  the pos i t i on  o f  the  sun reLat ive 
t o  the d i rec t i on  o f  f l i g h t .  When h igh i n t e n s i t y  l i g h t i n g  systems are 
operated dur ing daytime and t w i l i g h t ,  other methods o f  marking may be 
omitted. 
l i g h t i n g  may be omitted. 

b. Medium In tens i t y  L igh t ing  Systems. When medium i n t e n s i t y  l i g h t i n g  
systems on structures 500 fee t  (153111) AGL or l e s s  are operated 
24 hours a day, other methods o f  marking and l i g h t i n g  may be 
omitted. 

This i s  p a r t i c u l a r l y  t rue  under ce r ta in  

When operated 24 hours a day, other methods o f  marking and 
(See Chapter 6, paragraph 20.) 

(See Chapter 6, paragraph 21.) 
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CHAPTER 4. GENERAL APPLICATION OF LIGHTING 

14. PURPOSE. Lighting i s  done to warn p i l o t s  on a p o t e n t i a l  c o l l i s i o n  
course wi th  a s t r u c t u r e .  
minimum necessary f o r  s a f e t y ,  and t h e r e f o r e  should be adhered t o  as 
described. 

SYSTEMS. 
and per iods of limited daytime il luminance and/or reduced 
meteorological v i s i b i l i t y .  
av i a t ion  orange and white pa in t  a r e  the minimum obs t ruc t ion  marking and 
l i g h t i n g  standards.  The s tandards  ou t l ined  i n  t h i s  AC are predicated 
upon the use of l i g h t i n g  u n i t s  t h a t  meet spec i f i ed  i n t e n s i t i e s ,  beam 
pa t t e rns ,  co lor  and f l a s h  r a t e s  ( i f  appropr ia te ) .  However, i n  some 
ins tances  high or medium i n t e n s i t y  white obs t ruc t ion  l i g h t s  may be 
recommended i n  l i e u  of red obs t ruc t ion  lights and av ia t ion  orange and 
white paint .  Obstruction l i g h t i n g  may be displayed on s t r u c t u r e s  i n  
any of the  following combinations: 

a. Standard System Configuration, 

The l i g h t i n g  s tandards  he re in  domprise t h e  

15. Red obs t ruc t ion  lights a r e  used during t h e  hours of darkness 

Red obs t ruc t ion  l i g h t i n g  systems and 

(1) Aviation Red Obstruction L i g h t s .  Use f l a s h i n g  av ia t ion  red 
beacons and steady burning aviation red l i g h t s  during 
nighttime. Aviation orange and white pa in t  should be used for 
daytime marking. 

(2)  H i g h  I n t e n s i t y  White Obstruction Lights .  Use f l a sh ing  high 
i n t e n s i t y  white obs t ruc t ion  l i g h t s  during daytime with 
automatical ly  selected reduced i n t e n s i t y  f o r  tw i l igh t  and 
nighttime operat ion.  When t h i s  type of system is used, other 
methods of  marking and l i g h t i n g  the s t r u c t u r e  may be omitted. 
This system should no t  be recommended on s t r u c t u r e s  500 feet 
(153m) AGL or less un les s  an FAA ae ronau t i ca l  s tudy shows 
otherwise. 

(3) Medium I n t e n s i t y  White Obstruction L i g h t s .  Curing daytime 
medium i n t e n s i t y  white obs t ruc t ion  l i g h t s  wi th  automatical ly  
selected reduced i n t e n s i t y  f o r  n igh t  opera t ion  may be used. 
When t h i s  type  of system i s  used on s t r u c t u r e s  500 f e e t  
(153m) AGL or less i n  height other methods of marking and 
l i g h t i n g  the s t r u c t u r e  may be omitted.  Aviation orange and 
white p a i n t  should be used for daytime marking on s t r u c t u r e s  
exceeding 500 f e e t  (153m) AGL. This system should no t  be 
recommended on s t r u c t u r e s  less than 200 feet (61m) AGL unless  
an FAA ae ronau t i ca l  s tudy shows otherwise.  

b. Special  System Configuration. 

(1) Dual U h t i n  . Use a combination of f l a s h i n g  av ia t ion  red 
d t e a d y  burning av ia t ion  red l i g h t s  f o r  night t ime,  
and high or medium i n t e n s i t y  white l i g h t s  f o r  daytime. Other 
methods of marking t h e  s t r u c t u r e  may be omitted.  

11 



AC 70/7460-16 10/22/85 

(2) Temporary Obstruction Lights .  When an obs t ruc t ion  t o  a i r  
navigat ion is presented durina the  cons t ruc t ion  of a 
s t r u c t u r e ,  a t  i e a s t  two l i g h t s  should be i n s t a l l e d  a t  the  
uppermost p a r t  o f  t h e  s t r u c t u r e  so a s  t o  ensure  unobstructed 
viewing o f  a t  least one l i g h t  by a p i l o t  on a p o t e n t i a l  
c o l l i s i o n  course. 
av ia t ion  red obs t ruc t ion  l i g h t s  a s  a permanent i n s t a l l a t i o n ,  
the temporary l i g h t i n g  should be av ia t ion  red obs t ruc t ion  
l i g h t s .  Conversely, temporary high or medium white 
obs t ruc t ion  l i g h t s  should be used on the  s t r u c t u r e  when high 
or  medium i n t e n s i t y  white l i g h t s  a r e  recommended. 
add i t ion ,  a s  the he igh t  o f  t h e  s t r u c t u r e  exceeds each level a t  
which permanent obs t ruc t ion  l i g h t s  w i l l  be requi red ,  two or  
more s i m i l a r  l i g h t s  should be i n s t a l l e d  a t  t h a t  level. The 
l i g h t s  should be posi t ioned so a s  t o  ensure unobstructed 
viewing o f  a t  least one l i g h t  a t  each level by a p i l o t  on a 
p o t e n t i a l  c o l l i s i o n  course. Except f o r  per iods when they  
would i n t e r f e r e  with cons t ruc t ion ,  temporary red l i g h t s  should 
be operated during per iods o f  darkness and reduced f l i g h t  
v i s i b i l i t y .  
should be opera ted  24 hours a day or u n t i l  a l l  of the 
permanent lights are i n  operat ion.  If p r a c t i c a l ,  the  
permanent obs t ruc t ion  lights should be i n s t a l l e d  and operated 
a t  each l e v e l  as cons t ruc t ion  progresses.  
red l i g h t s  r equ i r e s  temporary daytime marking, f l a g  markers 
should be used. 

(a) Aviation Red Obstruction Lights. Each steady burning 
temporary l i g h t  should emit a t  least 32.5 candelas of 
av ia t ion  red l i g h t  i n  a l l  ho r i zon ta l  d i r e c t i o n s ,  o r  
conform t o  type  L-810. 

Whenever an FAA determination recommends 

In 

Temporary high or medium i n t e n s i t y  white l i g h t s  

If a s t r u c t u r e  wi th  

(See Chapter 9 ,  paragraph 32.) 

(b) White Obstruction Lights. Each temporary l i g h t  should be 
eauiva len t  t o  an t-866 (white) l iaht.  The flashes o f  
various f i x t u r e s  on a s t r u c t u r e  do not  have t o  be 
simultaneous. I f  ba t te ry-opera ted ,  the batteries should 
be replaced or recharged a t  r egu la r  i n t e r v a l s  t o  preclude 
f a i l u r e  during t h e  scheduled per iod o f  operat ion.  
(See Chapter 9, paragraph 32.) 

c. Nonstandard Lights. Obstruction l i g h t s  other than those described 
here in  may be u t i l i z e d  provided such l i g h t i n g  i n s t a l l a t i o n s  o f f e r  
l i g h t  in tens i ty  equal  to t h a t  s p e c i f i e d  for approved obs t ruc t ion  
l igh t  assemblies,  i n  a l l  angles  o f  azimuth and e leva t ion .  They 
should afford equal  or g r e a t e r  dependabi l i ty  o f  opera t ion ,  possess 
t h e  color c h a r a c t e r i s t i c s  prescr ibed ,  and f l a s h  a s  requi red  f o r  
approved obs t ruc t ion  l i g h t  assemblies.  Moored ba l loons ,  chimneys, 
church s t e e p l e s ,  and similar obs t ruc t ions  may be f loodl ighted  by 
f ixed  search l i g h t  p r o j e c t o r s  i n s t a l l e d  a t  three or more 
equ id i s t an t  po in t s  around t h e  base o f  each obs t ruc t ion .  
s ea rch l igh t  p r o j e c t o r s  should provide an average i l lumina t ion  o f  a t  
l e a s t  15 footcandles  over the  t o p  one-third of  t h e  obs t ruc t ion .  

The 
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16. APPLICATION. Whenever obstruction l i g h t s  are displayed on any 
structure, they should be o f  suf f ic ient  intensi ty and insta l led i n  a 
manner tha t  w i l l  warn p i l o t s  on a potential co l l i s i on  course with the 
obstruction o f  i t s  presence. 
addition t o  marking (paint) for  daytime operation. The following 
factors should be considered when determining the placement o f  
obstruction l i g h t s  on a structure: 

a. k i # t s .  A l l  heights referred t o  herein pertain t o  the 

Obstruction l i g h t i n g  may be displayed i n  

obstruction's height above ground or water level.  

b. Determining Number o f  Light Levels. The number o f  l i g h t  levels 
used i s  dependent upon the height o f  the structure AGL. 

(2 

Red Obstruction Lighting Systems. The overal l  height o f  the 
structure includin a l l  appurtenances such as rods, antennas, 
obstruction -19 1 ahts. etc.. i s  used t o  determine the number o f  

I 

l i g h t  levels. (See Appebdix 2, Figure 1.) 

Him Intensi ty White Obstruction Lighting Systems. The 

appurtenances, is  used t o  determine the number o f  l i g h t  levels 
m 1  

that should be insta l led on that structure. I n  addition, i f  
required, a medium intensi ty L-866 (white) omnidirectional 
l ight  should be displayed on the highest portion o f  any 
antenna or other appurtenance supported by the main 
structure. (See Appendix 2, Figures 2 and 3.) 

Medium Intensi ty White Obstruction Lighting Systems. 
overal l  height o f  the structure including a l l  appurtenances 
such as rods, antennas, obstruction l ights ,  etc., is used t o  

The 

determine the number o f  l i g h t  levels. 
(See Appendix 2, Figure 4.) 

Dual Obstruction Lighting Systems. The overa l l  height o f  the 
structure excludin a l l  appurtenances such as rods, antennas, 
obstruction 77ip i g  s, etc. i s  used t o  determine the number o f  
l i g h t  levels. In  addition, i f  required, a medium intensi ty 
L-866 (white) and L-866 (red) omnidirectional l i g h t  should be 
displayed on the highest portion o f  any antenna or other 
appurtenance supported by the main structure. 
(See Appendix 2, Figures 5 and 6. ) 

c. Adjacent Structures. The elevation o f  the tops o f  the buildings i n  
congested areas may be used as the equivalent o f  the ground leve l  
when determining the proper number o f  l i g h t  levels required t o  
adequately mark an obstruction. 

13 
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d. Shielded Lights. If any l i gh t  i s  shielded by an adjacent object, 
add i t iona l  l i g h t s  should be mounted on t h a t  ob ject  t o  r e t a i n  the 
general d e f i n i t i o n  o f  the obstruction. 
l i g h t s  may be omitted i f  they do not contr ibute t o  the d e f i n i t i o n  
o f  the obstruction. 

However, the add i t iona l  

e. Monitoring of m s t r u c t i o n  Lighting. Although some obstruct ion 
l ight ing systems have redundant features. thev must be closelv 
monitored by v i sua l  or automatic means. 'It i s  extremely impokant  
t o  v i sua l l y  inspect obst ruct ion l i g h t i n g  i n  each operating 
i n tens i t y  a t  l e a s t  once every 24 hours on systems without automatic 
monitoring. 
accessible for v i sua l  observation, a proper ly maintained automatic 
monitor should be used t o  provide an i nd i ca t i on  tha t  such l i g h t s  
are funct ioning properly. 
reg is te r  the malfunction o f  any l i g h t  on the obstruct ion regardless 
o f  i t s  posit ion. The monitor output (aura l  or v isua l )  should be 
located in an area general ly occupied by responsible personnel. 
I n  some cases, t h i s  may requi re remoting the monitor output v ia  
telephone l i n e s  or by other means t o  an attended locat ion.  Both 
red and white l ight  systems should be monitored. 
l i g h t i n g  should be v i sua l l y  inspected on a regular  basis. Lamps 
should be replaced a f te r  being operated for not more than 
75 percent o f  t h e i r  ra ted  l i f e .  Flashtubes are exempted from t h i s  
replacement standard. (See Chapter 2, paragraph 4 f o r  repor t ing  
requirements i n  case o f  fa i lure. )  

a i r c r a f t ,  ra i lway t ra ins ,  surface vessels, and other vehicles, or 
i f  the l ights  w i l l  be i n  a congested r e s i d e n t i a l  area, 
consideration should be given t o  minimizing the adverse e f fec ts  o f  
the l i g h t s  by external  shielding. Steady burning l i g h t s  may be 
made t o  f lash, or the lower l e v e l  o f  l i g h t s  may be extinguished. 
When FCC regulated structures are involved the  FAA s h a l l  coordinate 
such act ions with the  FCC. 
Chapter 7 are f requent ly used t o  reduce interference. I n  the 
proximity o f  a navigable waterway, the l i g h t  i n s t a l l a t i o n  must be 
coordinated with the Commandant, U.S. Coast Guard, t o  avoid 
interference with marine navigation. The address for marine 
information is: 

Chief Short Range Aids t o  Navigation D iv is ion  (G-NSR) 
U.S. Coast Guard Headquarters 
2100 2nd Street, SW. 
Washington, DC 20593 
Telephone: (202) 426-0980 

g. Manufacturers. me names o f  manufacturers and t h e i r  approved 
equipment are l i s t e d  i n  the current e d i t i o n  o f  AC 150/5345-1, 
Approved A i rpor t  L igh t i ng  Equipment. (See Chapter 9 .  ) These 
manufacturers have submitted t e s t  data t o  the FAA t o  demonstrate 
the i r  compliance with the required speci f icat ions.  

I n  the event obstruct ion l i g h t i n g  i s  no t  read i l y  

This monitor should be designed t o  

A l l  obstruct ion 

f. Interference. Where obst ruct ion l i g h t s  might d i s t r a c t  operators o f  

Dual l i g h t i n g  systems described i n  

0 

0 

.. 

0 
14 
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h. System Rel iabi l i ty .  A high r e l i a b i l i t y  l eve l  is imperative i n  a l l  
obstruction l i g h t i n g  systems. In order t o  maintain a qual i ty check 
on a l l  equipment supplied by manufacturers, a l l  repet i t ive outages 
or persistent system malfunctions should be reported t o  the 
following address. 

Department o f  Transportation 
Federal Aviation Administration 
Airoorts Enaineerina and SDecifications Division. AAS-200 

0 

800 Indepenzence Avenue, S W  . 
Washington, M: 20591 
Telephone: (202) 426-3824 

The not i f icat ion should include the type o f  structure being 
l ighted, the sponsor's name and address, equipment type, model 
number, manufacture's name, and the telephone number o f  a person 
knowledgeable o f  the problem encountered. 

1. Lighting System Configuration. A method o f  designating the 
specif ic type o f  l i g h t i n g  configuration t o  be employed on a 
structure, and previously used t o  designate the number o f  levels 
and type o f  red obstruction l i g h t s  t o  be used, has been expanded t o  
cover the high and medium intensi ty l i g h t i n g  system 
configurations. (See Appendix 2, Figures 1-6.) 

(1) Lighting Systems. 

Configuration A - Red l i gh t i ng  system 

Configuration B - H i g h  intensi ty l i g h t i n g  system 

Configuration C - High intensi ty l i gh t i ng  system with 
an appurtenance exceeding 40 feet (lh) above the 
top o f  the structure 

Configuration D - Medium intensi ty l i g h t i n g  system 

configuration E - Dual l i g h t i n g  system 

Configuration F - Dual l i g h t i n g  system with an 
appurtenance exceeding 40 feet (12m) above the 
top of  the structure 

Configuration G - Catenary l i g h t i n g  system with three 
levels, a unique flashing sequence and intensi ty 

(2) Number o f  Levels. The numerical designator imnediately 
?allowing the l e t t e r  designator, i den t i f i es  the number o f  
levels o f  each type o f  l i gh t .  

15 
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17. 

18. 

CHAPTER 5. RED OBSTRUCTION LIGHTING STANDARDS 

PURPOSE. 
potential co l l is ion course with a structure during periods o f  darkness 
and reduced f l i g h t  v i s i b i l i t y .  
marking t o  increase conspicuity during both day and night. 

Lighting with red l i g h t s  i s  done t o  warn p i l o t s  on a 

Red l i g h t s  are used i n  conjunction with 

STANDARDS FOR LIGHTING OBSTRUCTIONS WITH RE0 LIGHTS. Structures may be 
ident i f ied with a system composed o f  L-866 (red) omnidirectional and 
L-810 side l ights .  

a. Flashing Red Beacon. This i s  a flashing beacon which produces 
aviation red l i g h  t. The peak ef fect ive in tens i ty  should not be 
less than 1,500 candelas ( i n  red) when measured a t  any horizontal 
angle. The flashing mechanism should not permit more than 40 nor 
less than 20 flashes per minute. The f i x tu re  should be l ighted 
from one-half t o  two-thirds o f  the t o t a l  cycle. The beacons should 
conform t o  FAA type L-866 (red) or Mi l i t a ry  Specification L-6273. 

Steady Burning Red Lights. These obstruction l i g h t s  consist o f  one 
or more steady burning lamps ranging from 45 t o  116 watts and are 
enclosed i n  an aviation red globe. The intensi ty should not be 
less than 32.5 candelas a t  a l l  horizontal angles. 
mechanism is ins ta l led i t  i s  preferable for a l l  l i g h t s  t o  flash 
simultaneously. These l i g h t s  should conform t o  FAA type L-810 or 
Mil i tary  Specification L-7830. 

(1) Single Obstruction Light. A single u n i t  may be used when more 

(See Appendix 1, Figure 1.) 

b. 

If a flashing 

than one obstruction l ight  i s  required either ver t ica l ly  or 
horizontally t o  i den t i f y  an obstruction or where maintenance 
can be accomplished within a reasonable t ime period. 

(a) Top Level. A single u n i t  may be used t o  ident i fy  low 
structures such as airport  ILS buildings and long 
horizontal structures such as perimeter fences and 
bui ld ing roof outlines. 

(b) Intermediate Level. Single un i ts  may be used on skeletal 
and so l id  structures when more than one l e v e l  o f  l i a h t s  
i s  insta l led and there are two or more single units-per 
level.  

17 
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0 (2) Double Obstruction Light. A double l i g h t  unit should be 
insta l led when used as a top l i gh t ,  a t  each end o f  a row o f  
sinale obstruction l i a h t s  and i n  areas or locations where the 
fa i i u re  o f  a single u n i t  could cause an obstruction to  be 
t o t a l l y  unlighted when viewed by a p i l o t  on a potent ia l  
co l l i s i on  course. 

(a) To Level. Structures 150 feet (46171) AGL or less, should 
b o r  more double un i ts  insta l led a t  the highest 
point and should be operated simultaneously. 

(b) Intermediate Level. Double un i ts  should be insta l led a t  
intermediate levels when a malfunction o f  a single unit 
could create an unsafe condition, and i n  remote-areas 
where maintenance cannot be performed within a reasonable 
time period. 
or a transfer relay may be used t o  switch t o  the spare 
l i g h t  source should the active side f a i l .  

Both un i ts  may be operated simultaneously, 

c. Maintenance. To ensure the proper l ight  output, the operating 
voltage provided a t  the lamp socket should not vary by more than 
3 percent from the rated voltage o f  the lamp. This voltage should 
be measured during the hours o f  normal operation. When the lamp i s  
replaced, the same lamp or an approved alternate should be used. 
Maintenance procedures for red obstruction l i g h t i n g  systems may be 
found i n  AC 150/5340-26. 
ordering. 1 

(See Chapter 9, paragraph 32 for 

d. Operation o f  Red Lights. Red obstruction l i g h t s  should be operated 
bv a satisfactorv control device (e.a. Dhoto c e l l .  timer. etc.) 
adjusted so the i i g h t s  w i l l  be turnei  on when the'northern sky- 
illuminance reaching a ve r t i ca l  surface f a l l s  below a l e v e l  o f  
approximately 35 Pootcandles (376.7 lux). They should also be 
turned on when the flight v i s i b i l i t y  i s  rest r ic ted during daylight 
hours when less than 35 footcandles o f  illuminance can be 
attained. 
during daytime when a prominent unlighted object cannot be seen 
from a distance o f  3 statute miles. The control device should turn 
the l i g h t s  o f f  when the northern sky illuminance r ises t o  a l eve l  
o f  not less than 60 footcandles (645.8 lux). The l i g h t s  may also 
remain on continuously. The sensing device should, i f  practical,  
face the northern sky i n  the Northern Hemisphere. 

In Alaska, however, the l i g h t s  should be turned on 
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e. Poles, Towers, and Simi lar  Skeletal  Structures. The fo l lowing 
standards apply t o  rad io  and te lev i s ion  towers, supporting 
structures for overhead transmission l i n e s  and s im i la r  structures. 0 
(1) Top Mounted Obstruction L i m t .  

(a) Structures 150 Feet (46m) AGL or Less. 
Two or more steadv burnina L-810 l i a h t s  should be 
i n s t a l l e d  i n  a maker  t o  ensure an inobstructed view o f  
one or more l i g h t s  by a p i l o t  on a po ten t i a l  c o l l i s i o n  
course. 

(b) Structures Exceeding 150 Feet (46m) A M .  A t  l e a s t  one 
L-866 (red) beacon should be i n s t a l l e d  i n  a manner t o  
ensure'an unobstructed view o f  one or more l i g h t s  by a 
p i l o t  on a po ten t i a l  c o l l i s i o n  course. 

(c) Special Cases. 

(A) Appurtenances 40 Feet (12m) or Less. If a rod, 
antenna, or other appurtenance 40 fee t  ( l2n) or l e s s  
i n  he i& t  is  incapable o f  supporting a beacon, then 
i t  may be l i g h t e d  by a s ing le  L-866 (red) beacon 
placed a t  the base o f  the appurtenance. If the 
mounting l oca t i on  does not  al low unobstructed 
viewing o f  the beacon by a p i l o t  on a po ten t i a l  
c o l l i s i o n  course, then add i t iona l  beacons should be 
added. 

antenna or other appurtenance exceeding 40 fee t  
(12m) i n  height i s  incapable o f  supporting a beacon, 
a supporting mast with one or  more beacons should be 
i n s t a l l e d  adjacent t o  the appurtenance. 
I n s t a l l a t i o n  should be a t  a he ight  which does not 
exceed the t i p  o f  the appurtenance and no t  more than 
40 fee t  (12 m) from the t i p ,  so as t o  permit an 
unobstructed view o f  a t  l e a s t  one beacon by a p i l o t  
on a po ten t i a l  c o l l i s i o n  course. 

(6) Appurtenances Exceeding 40 Feet (12m). If a rod, 
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(2) Mounting Intermediate Levels. The recommended number o f  
levels o f  l i a h t s  mav be obtained f rom Aooendix 2. Fiaure 1. 
The number o f  l ight; on each leve l  i s  determined.by ihe shape 
and height o f  the structure. 
so as t o  ensure an unobstructed view o f  a t  least  one l i g h t  by 
a p i l o t  on a potent ia l  co l l i s i on  course. 

(a) Steady Burning Lights. 

These l i g h t s  should be mounted 

(A) Structures 350 Feet (107m) AGL or Less. Two or more 
steadv burnina l i a h t s  should be insta l led on 
diagonally or-diametrically opposite positions. 

( 6 )  Structures Exceeding 350 Feet (107m) AGL. I n s t a l l  
steady burning l i g h t s  on each outside corner o f  each 
level. 

(b) Flashing Beacons. 

(A) Structures 350 Feet (107m) AGL or Less. These 
structures normally do not require intermediate 
levels o f  flashing- beacons. 

( 6 )  Structure Exceeding 350 Feet (107m) AGL. A f lashing 
beacon should be insta l led wi th in the structure 
proper. If the structural  members impair the 
viewing o f  the beacon, then two beacons should be 
mounted on the outside o f  diagonally or 
diametrically opposite positions o f  each level. 

f. Chimneys, Flare Stacks and Similar Solid Structures. 

(1) Top Mounted Obstruction Lights. 

Structures 150 Feet (46m) AGL or Less. A t  least three 
steady burning obstruction l i g h t s  should be insta l led a t  
regular intervals on the horizontal plane a t  or near the 
top, i n  a manner t o  ensure an unobstructed view o f  a t  
least  two l i g h t s  by a p i l o t  on a potential co l l i s i on  
course. 

.. 

Structure Exceeding 150 Feet (4131) AGL. Two or more 
flashing L-866 (red) beacons should be insta l led i n  a 
manner t o  ensure an unobstructed view by a p i l o t  on a 
potential co l l i s i on  course. 

Chimneys. 
below the top o f  chimneys t o  avoid the obscuring ef fect  
o f  the deposits generally emitted by t h i s  type o f  
structure. 
accessible for cleaning and lamp replacement. 
(See Appendix 1, Figure 3.) 

L i m t s  may be displayed as low as 20 feet (am) 

It i s  important tha t  these l i g h t s  be readi ly 
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(2) Mounting Intermediate  Levels. 

(a) Steady Burning L i g h t s .  The recommended number o f  l i g h t  
levels may be obtained from Appendix 2, Figure 1. A t  
least three lights should be i n s t a l l e d  on each l eve l .  
These l i g h t s  should be mounted so as t o  ensure an 
unobstructed view o f  a t  least two lights on each level. 

may be obta ined  from Appendix 2,  Figure 1. 
(b) Flashing Beacons. The recornended number o f  beacon levels 

( A )  S t ruc tu res  350 Feet (107111) AGL or Less. These 
s t r u c t u r e s  normallv do no t  need intermediate  levels 
o f  f l a s h i n g  beacon;. 

(B) St ruc tu res  Exceeding 350 Feet (107m) AGL. Two or 
more f l a s h i n g  beacons should be i n s t a l l e d  on each 
level i n  a manner to allow an unobstructed view o f  
a t  least one beacon. 

g. Prominent Buildings and Simi la r  Extensive Obstructions.  When 
indiv idua l  ob.iects wi th in  a arouD o f  obs t ruc t ions  a r e  approximately 
the same o v e r a l l  height above the s u r f a c e ,  and a r e  loca t ed  n o t  more 
than 150 feet (461'111 a p a r t ,  the  group o f  obs t ruc t ions  may be 
considered an ex tens ive  obs t ruc t ion .  
burning l i g h t s  t o  i n d i c a t e  t he  e x t e n t  o f  the  obs t ruc t ion  as follows: 

These should display s teady 

(1) St ruc tu res  150 Feet (46m) or Less i n  Any Horizontal  Direction. 
the s t ruc tu re / ex tens ive  obs t ruc t ion  is 150 P eet (46m) or 

less i n  either hor i zon ta l  dimension, a t  l e a s t  one steady 
burning obs t ruc t ion  l i g h t  should be displayed on t h e  highest 
poin t  a t  each end o f  the  major a x i s  o f  the  obs t ruc t ion .  
t h i s  method o f  l i g h t i n g  is impracticable because o f  t h e  shape 
o f  the obs t ruc t ion ,  then a double obs t ruc t ion  l i gh t  may be 
displayed in the cen te r  o f  t h e  highest point .  (See paragraph 
18.b. 1 

If 

(2) S t ruc tu res  Exceeding 150 Feet (4dn) i n  a t  Least One Horizontal  
Direction. If the  s t ruc tu re / ex tens ive  obs t ruc t ion  exceeds -~~ 
150 feet (46m) i n  either or both ho r i zon ta l  dimensions, a t  
least one steady burning obs t ruc t ion  l i gh t  should be displayed 
for each 150 feet (46811, or fraction thereof, o f  the o v e r a l l  
l ength  o f  the  major axis o f  the  obs t ruc t ion .  A t  least one o f  
these lights should be displayed on the highest poin t  a t  each 
end o f  the  obs t ruc t ion .  
a t  approximately equal  i n t e r v a l s  no t  t o  exceed 150 feet (46m) 
on the h ighes t  po in t s  a long the edge between the  end l i g h t s .  
If there are two or more edges o f  the  same he ight  on an 
obs t ruc t ion  loca ted  near  a landing area, the edge nea res t  the 
landing a r e q s h o u l d  be l ighted. 

Additional lights should be displayed 
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h. 

i. 

j. 

k. 

(3)  Structures Exceeding 150 Feet (46m) AGL. Steady burning 
obstructions l i a h  t s  should be insta l led a t  the ton as 
specified i n  paragraphs (1) or (2) above. A t  intermediate 
levels, steady burning l i g h t s  should be displayed for each 
150 feet (46m), or f ract ion thereof. 
l i g h t s  on the ve r t i ca l  plane should be equidistant between the 
top l i g h t s  and the ground l e v e l  as the shape and type o f  
obstruction w i l l  permit. 
a t  each outside corner on each l e v e l  with the remaining l i g h t s  
evenly spaced between the corner l ights.  

steady burning obstruction l i g h t s  i f  early or special warning 
i s  considered necessary. Such beacons should be displayed on 
the highest points o f  an extensive obstruction a t  intervals 
not exceeding 3,000 feet (915111). 
should be displayed on one side o f  the extensive obstruction 
to  indicate a l i n e  o f  l ights.  

The posit ion o f  these 

One such list should be displayed 

(4) Exceptions. Flashing red beacons may be used i n  l i e u  of  

A t  least  three beacons 

Wind Turbine Structures. The structure should be l ighted by 
mounting one flashing L-866 (red) beacon on the highest f ixed 
point. The recommended number o f  intermediate l ight  levels may be 
obtained from Appendix 2 ,  Figure 1. A t  least three steady burning 
red l i g h t s  should be insta l led so as t o  ensure unobstructed viewing 
o f  a t  least two l i g h t s  on each level. I t  may be possible t o  omi t  
some l i m t i n g  a t  locations where several structures are closely 
grouped. 
recommendations. 

This i s  dependent on an FAA aeronautical study and i t s  

Temporary Construction Equipment. Since there i s  such a variance 
in construction cranes. derricks. o i l  and other d r i l l i n a  r i o s  each 
case should be considered individual ly. L i m t i n g  shouli  be- 
insta l led according t o  the standards given i n  Chapter 4, 
paragraph 15.b.(2), and Chapter 5 as i t  would apply t o  permanent 
structures. For cases where hi$ intensi ty white l i g h t i n g  i s  
recommended, fo l low the standards set f o r t h  i n  Chapter 6. 
(See Chapter 3 for daytime marking.) 

Group o f  Obstructions. If indiv idual  objects within a group o f  
obstructions are not the same height and are spaced more than 
150 feet (46m) apart, the prominent objects within the group should 
be l ighted i n  accordance with the standards for indiv idual  
obstructions o f  a corresponding height. I n  addition, a t  least one 
flashing red beacon should be insta l led a t  the top o f  a prominent 
center obstruction or on a special tower located near the center o f  
the group of obstructions. 

Alternate Method o f  Displaying Obstruction L imts .  When 
recornmended i n  an FAA aeronautical study, l i g h t s  may be placed on 
poles equal t o  or o f  s l i g h t l y  greater height-than the obstruction 
and insta l led on or adjacent t o  the structure, i n  l i e u  o f  
i n s t a l l i n g  l i g h t s  on the obstruction. 
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CHAPTER 6. HIGH AN0 MDIUM INTENSITY WHITE 
OBSTRLCTION LIGHTING STANDARDS 

c 

19. PURPOSE. 
m i d e  a high degree o f  conspicuity necessary t o  warn p i l o t s  on a 
po ten t i a l  c o l l i s i o n  course with a s t ructure dur ing both day and night. 

STANDARDS FOR LIGHTING OBSTRUCTIONS WITH HIGH INTENSITY WHITE 
OBSTRUCTION LIGHTS. 
determine i f  h igh i n t e n s i t y  white l i g h t s  are recommended i n  order t o  
make the s t ructure conspicuous. When h igh  i n t e n s i t y  white l i g h t s  are 
operated during daytime and t w i l i g h t ,  other methods o f  marking may be 
omitted. When operated 24 hours a day, other methods o f  marking and 
l i g h t i n g  may be omitted. 
excluding a l l  appurtenances, i s  used t o  determine the number o f  l i gh t  
l eve l s  recornended on a structure.  
omnidirect ional l i g h t  should be displayed on the  highest por t ion  o f  any 
antenna or other appurtenance exceeding 40 fee t  (121111 supported by the 
main structure. 

L igh t ing  with high i n t e n s i t y  white obstruct ion l i g h t s  i s  done 

20. 
An FAA aeronautical study w i l l  be conducted t o  

The o v e r a l l  height o f  the main structure,  

I n  addi t ion,  a white 

(See Appendix 1, Figure 2.) 

a. High In tens i t y  Obstruction Light.  High i n t e n s i t y  l i g h t i n g  systems 
should conform with the aDDliCable Drovisions o f  AC 150/5345-43. 
Speci f icat ion for Cbstruction L igh t ing  Equipment, current edi t ion.  
The fo l lowing are the minimum recommended standards for h i @  
i n t e n s i t y  obstruct ion l i g h t i n g  systems appl ied t o  structures. 
However, for supporting structures o f  overhead transmission l i n e s  
the in tens i ty ,  f l ash  rate,  sequence and placement o f  l ight  u n i t s  
are unique. (See paragraph 20. j.) 

(1) Ef fec t ive  In tens i ty .  

(a) Day Mode - no less  than 200,000 candelas 
(100,000 candelas for transmission l i n e  supporting 
structures) 

(b) Twilisht Mode - approximately 20,000 candelas 

(c) Night Mode - approximately 2,000 candelas 
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1r.itensity Step Changing. 
chanae i n t e n s i t v  stem when the northern sky  i l lumina t ion  i n  

The systems should automatical ly  

the i o r t h e r n  Hehisphere on a vertical su r face  is as follows: 

( a )  Oa -To-Twili t. This should no t  occur before  the 
*ops t o  60 footcandles  (645.8 l u x ) ,  
bu t  should occur before  it drops below 35 footcandles  
(376.7 lux) .  
i f  p r a c t i c a l ,  f ace  t h e  northern sky i n  the Northern 
Hemisphere. 

The i l luminance sens ing  device should,  

(b)  Twilight-to-Night. This should no t  occur before  the 
i l lumina t ion  droos t o  5 footcandles  (53.8 lux ) .  bu t  ~~~ ~ 

should occur before  it drops below 2 footcandles  
(21.5 lux ) .  

(c) N i  t-to-[la . The i n t e n s i t y  changes l i s t e d  i n  (a )  and 
M o u l d  be reversed when changing from the n igh t  
t o  day mode. 

Flash Rate. 
40 pulses  per minute. 
unique sequencing of catenary systems. ) 

Beam Spread. A relatively narrow vertical beam spread is 
spec i f i ed  to provide f u l l  l i g h t  i n t e n s i t y  a t  possible 
c o l l i s i o n  a l t i t u d e s  with t h e  s t r u c t u r e  while persons on the 
ground or a t  a l t i t u d e s  s u f f i c i e n t l y  above the s t r u c t u r e  w i l l  
receive only minimum l i g h t .  
90 or 120 degrees;  t h e r e f o r e ,  depending on the manufacturer 
either three or four  l i g h t s  are requi red  a t  each level to 
achieve a f u l l  360 degree coverage. 

All l i gh t  u n i t s  should f lash  simultaneously a t  
(See paragraph 20.j. f o r  f lash r a t e  and 

The hor i zon ta l  beam spread may be 

Antenna or Similar  Appurtenance Light. 
marked bv a h iah  i n t e n s i t v  l i a h t i n a  svstem is topped with an 

When a s t r u c t u r e  

antenna or similar appurtenance exceeding 40 f e e t -  (l2m) i n  
height, a medium i n t e n s i t y  omnidirect ional  L-866 (white) l i g h t  
should be placed on t o p  of  the appmtenance. 
should opera te  24 hours a day and f l a s h  i n  synchronism with 
t h e  rest of t h e  l i g h t i n g  system. 

This l i g h t  

b. Flashtube Replacements. 
replaced immediately upon f a i l u r e ,  when the peak e f f e c t i v e  daytime 
i n t e n s i t y  f a l l s  below 200,000 candelas  (100,000 candelas for  
systems i n s t a l l e d  on t h e  support ing s t r u c t u r e s  of  overhead catenary 
wires), when t h e  f i x t u r e  begins skipping flashes, or a t  t h e  
manufacturer's recommended i n t e r v a l s .  

The f l a sh tubes  i n  a l i g h t  u n i t  should be 

0 

0 

.. 

0 
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c. I n s t a l l a t i o n  Guidance. The manufacturing s p e c i f i c a t i o n s  provide 
f o r  the  peak i n t e n s i t y  of t he  l i g h t  beam t o  be ad jus t ab le  from ze ro  
t o  8 dearees above t h e  horizon. The normal i n s t a l l a t i o n  would be W 

c 

fo r - the - top  l i g h t  t o  remain a t  zero degrees  t o  t h e  ho r i zon ta l  and 
a l l  o the r  l i g h t  u n i t s  t o  be i n s t a l l e d  i n  accordance with t h e  
following t ab le :  

He igh t  3 f  Light Unit Above Terrain Degrees of Elevat ion 

Exceeding 500 feet AGL 00 

401 feet - 500 feet AGL 10 

301 f e e t  - 400 feet AGL 20 

300 feet AGL or less 3 0  

Figures  i n d i c a t e  degrees o f  e leva t ion  above the  ho r i zon ta l .  

(1) Ver t i ca l  Aiming. Where t e r r a i n ,  nearuy r e s i d e n t i a l  a r eas  o r  

The main beam o f  l i g h t  a t  t he  
o the r  s i t u a t i o n s  d ic ta te ,  t he  l i g h t  beam may be elevated 
fur ther  above t h e  ho r i zon ta l .  
lowest level should not  str ike t h e  ground c l o s e r  than 
3 s t a t u t e  miles (5km) from t h e  s t r u c t u r e .  I f  a d d i t i o n a l  
adjustments a r e  necessary ,  the l i g h t s  may be i nd iv idua l ly  
ad jus ted  upward, i n  1 degree increments,  s t a r t i n g  a t  the 
bottom. Excessive e l eva t ion  of the  l i g h t  may reduce its 
conspicui ty  by r a i s i n g  t h e  beam above a c o l l i s i o n  course 
f l i g h t  path. 

( 2 )  Specia l  Cases. Where l i g h t i n g  systems a r e  i n s t a l l e d  on 
s t r u c t u r e s  loca t ed  near  highways, waterways, a i r p o r t  approach 
a r e a s ,  etc. ,  cau t ion  should be exercised t o  ensure  t h a t  t h e  
l i g h t s  do not  d i s t r a c t  or  otherwise cause a hazard t o  
moto r i s t s ,  vessel ope ra to r s  o r  p i l o t s  on an approach t o  an 
a i r p o r t .  I n  these cases ,  sh i e ld ing  o r  an adjustment t o  t h e  
v e r t i c a l  or ho r i zon ta l  l i g h t  aiming may be necessary.  This 
adjustment should not  derogate  t h e  intended purpose of t h e  
l i g h t i n g  system. 
a s  described i n  Chapter  2 ,  paragraph 6 .  

Such adjustments may r e q u i r e  review a c t i o n  
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0 d. H i g h  In tens i t y  L igh t  Units. 
are not omnidirectional. 
required i n  order t o  obtain a f u l l  360 degree hor izon ta l  coverage 
about a structure. 

(1) Number o f  L igh t  Levels. 

Type L-856 high i n t e n s i t y  l i g h t  Uni ts  
Therefore, more than one l i g h t  u n i t  is 

The number o f  l i gh t  l eve l s  used i s  
dependent upon the o v e r a l l  he ight  o f  the s t ruc tu re  AGL without 
appurtenances. (See Appendix 2 ,  Figure 2.) For structures 
having an antenna or s imi la r  appurtenance exceeding 40 fee t  
(12m) above the main structure,  such as a rad io  or te lev is ion  
antenna, the l igh ts  should be i n s t a l l e d  a t  the l eve l s  
indicated i n  Appendix 2, Figure 3. The l ight  l eve l s  
recormended for other structures, i.e., cool ing towers, 
supporting structures o f  catenaries and bui ld ings,  may be 
found under the appropriate subject  paragraph. 

(2) Number o f  Light Uni ts  Per Level. 
recommended oer l e v e l  texceot for the  sumor t i ns  structures o f  

The number o f  l i gh t  u n i t s  

catenary wires and bui id ings)  i s  dependent upon-the hor izon ta l  
coverage from each l ight  unit  and is f u r the r  dependent upon 
the average outside diameter o f  the spec i f i c  s t ruc tu re  and the 
hor izon ta l  beam width o f  the l i g h t  f i x tu re .  The l i g h t  u n i t s  
should be i n s t a l l e d  on each l e v e l  i n  a manner t o  ensure an 
unobstructed view o f  the system by a p i l o t  on a po ten t i a l  
c o l l i s i o n  course. The number o f  l i gh ts  recommended i n  the 
fo l lowing tab le  are the minimum. Wen the s t ruc tu re  diameter 
i s  : 

(a) 20 Feet (6m) or Less. Three l i g h t  u n i t s  per leve l .  

(b) Exceeding 20 Feet (6m) But Not More Than 100 Feet (31m). 
Four l i g h t  units per level .  

(c) Exceeding 100 Feet (311111 8ut Not More Than 200 Feet - (61m). S i  x l i g h t  units per leve l .  

(d) Exceeding 200 Feet (61m). E ight  l ight  u n i t s  per l eve l .  

e. Relocation or m i s s i o n  o f  L i&t  lh i ts .  L igh t  u n i t s  should no t  be 
i n s t a l l e d  i n  such a manner t h a t  the l ight  pattern/output i s  
disrupted by the structure.  

.) Lowest Level. The lowest l e v e l  o f  l i g h t  units may be 
i n s t a l l e d  a t  a higher e levat ion than normal on a s t ructure if 
the surrounding te r ra in ,  trees, or adjacent bu i ld ing(s )  would 
obscure the l ights.  (See Appendix 1, Figure 8.) I n  ce r ta in  
instances, as determined by an FAA aeronaut ical  study, the 
lowest l e v e l  o f  l i g h t s  may be eliminated. 
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0 f. 

(2) Two Adjacent Structures. Where two structures are s i tuated 
within 500 fee t  (153m) o f  each other and the l i g h t  u n i t s  
i n s t a l l e d  a t  the  same levels ,  the sides o f  the Structures 
facing each other need no t  be l igh ted ;  therefore, the inboard 
l i g h t s  may be eliminated. 
structures must f l ash  synchronously. Minor adjustments i n  the 
v e r t i c a l  placement o f  the l i g h t s  t o  e i t he r  or both o f  the 
structurels intermediate l eve l s  o f  l i g h t s  may be made i n  order 
t o  place the l i g h t s  on the same hor izon ta l  plane. 
s t ructure i s  higher than the other, complete leve l (s )  o f  
l i g h t s  should be i n s t a l l e d  on tha t  pa r t  o f  the higher 
s t ructure which extends above the top o f  the lower structure. 
If the structures are o f  such heights t h a t  the l eve l s  o f  
l i g h t s  cannot be placed i n  i d e n t i c a l  hor izon ta l  planes, then 
the l i g h t  units should be placed such tha t  the center o f  the 
hor izon ta l  beam patterns do no t  face toward the adjacent 
structure. For example, structures s i tua ted  nor th  and south 
o f  each other should have the l i g h t  u n i t s  on both structures 
i n s t a l l e d  on a northwest/southeast and northeast/southwest 
or ientat ion.  

However, a l l  l i g h t s  on both 

Where one 

(See Appendix 1, Figures 7, 8, and 9 . )  

(3) Three or More Adjacent Structures. The treatment o f  a c lus te r  
o f  structures as an i nd i v idua l  or a complex o f  structures w i l l  
be determined by the FAA as the r e s u l t  o f  an aeronautical 
study, tak ing in to  consideration the locat ion,  heights, and 
spacing with other structures. 

Chimneys, F lare Stacks and Simi lar  So l id  Structure. 
l e v e l s  o f  l i g h t  s recommended depends on the height  o f  the s t ructure 
and may be obtained from Appendix 2, Figure 2. The number o f  l i g h t  

The number o f  

u n i t s  recommended f o r  each' i e v e l  is.dep&dent on the hor izon ta l  
coverage o f  each unit  and on the outside diameter o f  the 
structure. 
outside diameter o f  the structure.  The u n i t s  should be i n s t a l l e d  
i n  such a manner t o  ensure tha t  p i l o t s  approaching from any normal 
angle would be within the hor izon ta l  beam spread o f  a t  l e a s t  one 
l i g h t .  Normally, the top l e v e l  o f  l i g h t  u n i t s  i s  i n s t a l l e d  on the 
highest po in t  o f  a structure. However, i n  the case o f  chimneys, 
the top l e v e l  o f  l i g h t s  may be i n s t a l l e d  as low as 20 fee t  (6m) 
below the top. This i s  t o  minimize the deposit bui ldup due t o  the 
emission from t h i s  type structure.  

A t  l e a s t  three l i g h t s  should be i n s t a l l e d  on the 
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0 g. Radio and Televis ion Towers and Similar  S k e l e t a l  S t ruc tures .  

Mounting o f  Lights .  The number o f  l e v e l s  recommended depends 
on the heiaht of t h e  s t r u c t u r e .  excludina antennas and similar 
appurtenances, and may be o b t a h e d  from k p e n d i x  2,  
Figures 2 and 3. 
each level and mounted so t ha t  the e f f e c t i v e  i n t e n s i t v  over 

A t  least three l i g h t s  should be i n s t a l l e d  on 

the f u l l  ho r i zon ta l  beam coverage is no t  impaired by the 
s t r u c t u r a l  members. They should be mounted i n  a manner to 
ensure an unobstructed view by a p i l o t  on a p o t e n t i a l  
c o l l i s i o n  course.  

Ice Shields. Where i c i n g  is l i k e l y  to occur ,  metal g r a t e s  or 
similar p ro tec t ive  ice shields should be i n s t a l l e d  directly 
over each l i g h t  u n i t  t o  prevent accumulations o f ,  or f a l l i n g  
ice from damaging the l i g h t  u n i t s .  However, the  light should 
no t  be obscured from view by a p i l o t  on a p o t e n t i a l  c o l l i s i o n  
course. 

Top Level o f  L i g h t s .  
a t  the hishest po in t  o f  the s t r u c t u r e .  If  the hiphest poin t  

We level of lights should be i n s t a l l e d  

is a rod or antenna incapable  o f  support ing a l i g h t i n g  system 
then the top  level o f  lights should be i n s t a l l e d  a t  the 
highest  port ion o f  t he  main skeletal s t r u c t u r e .  Hawever, due 
t o  the cons t ruc t ion  o f  some towers where the guy wires come 
together  a t  the t o p  it may be necessary to i n s t a l l  t h i s  level 
o f  lights a s  low as 10 feet (3m) below the top. I f  the rod or 
antenna exceeds 40 feet (12m) above the main s t r u c t u r e ,  a 
medium i n t e n s i t y  omnidirect ional  L-866 (white) l i g h t  should be 
mounted on the highest point.  If the appurtenance (such a s  a 
whip antenna) is incapable  o f  support ing a medium i n t e n s i t y  
l i gh t ,  one or more lights should be i n s t a l l e d  on a pole  
adjacent  t o  t h a t  p a r t  o f  the s t r u c t u r e  so as to  permit an 
unobstructed view o f  a t  least one l igh t .  
(See paragraph 20.a. (51.) 

.. 
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h. Hyperbolic Cooling Towers. 

(1) Mounting o f  Obstruct ion Lights. The l i g h t  u n i t s  should be 
i n s t a l l e d  i n  a manner to ensure an unobstructed view o f  a t  ~. - _ _  
l e a s t  two lights by a p i l o t  on a p o t e n t i a l  c o l l i s i o n  course. 
(See Appendix 1, Figure 10.) The number of l i g h t  u n i t s  
recornended depends on t h e  diameter o f  the s t r u c t u r e  a t  t h e  
top. (See paragraph 20.d.(2). 

exceeding 600 feet (183m) AGL should have a second level o f  
l i g h t  u n i t s  i n s t a l l e d  approximately a t  t h e  mid-point o f  t h e  
s t r u c t u r e  and i n  a vertical l i n e  with the t o p  level o f  lights. 

(2) S t ruc tu res  Exceeding 600 Feet (183111) AGL. S t ruc tu res  

i. Prominent Building, Observation Towers, and Similar Extensive 
Obstructions.  Install  l i g h t  u n i t s  on t h e  same hor i zon ta l  plane a t  
the highest por t ion  or edge o f  prominent obs t ruc t ions .  
u n i t s  t o  ensure t h a t  the l i g h t  is v i s i b l e  t o  a p i l o t  on a p o t e n t i a l  
c o l l i s i o n  course. 

A i m  the  

I f  the Obstruct ion is 200 Feet (61m) or Less i n  Either 
Horizontal  Dimension, there should be i n s t a l l e d  a t  the h ighes t  
port ion o f  the s t r u c t u r e  three or more l i a h t  u n i t s  i n  a manner 
t o  ensure  t h a t  a t  least one l i g h t  is visiile t o  a p i l o t  on a 
p o t e n t i a l  c o l l i s i o n  course.  They may be mounted on a s i n g l e  
pedestal a t  or near  the cen te r  o f  the  obs t ruc t ion .  
l i g h t  u n i t s  are placed more than 20 feet (6m) from the  cen te r  
pint, a minimum o f  four l i g h t  u n i t s  should be used. 

If the 

If  the Obstruction Exceeds 200 Feet (61m) i n  One Horizontal  
Oimension, b u t  is 200 feet (61m) or less i n  the other, two 
l i g h t  u n i t s  should be placed on each o f  t h e  shorter sides. 
These l ight u n i t s  may either be ins ta l led  adjacent  to each 
other a t  the mid-point o f  the  edge of t h e  obs t ruc t ion  or a t  
or near  each corner  and directed hor i zon ta l ly  so a s  t o  g ive  
180 degrees o f  coverage t o  each end o f  the obs t ruc t ion .  
One or more l i g h t  u n i t s  should be i n s t a l l e d  along the  o v e r a l l  
l ength  o f  the  major axis. 
approximately equal  i n t e r v a l s  n o t  t o  exceed a d i s t ance  o f  
100 feet (31m) from the  corners  or from each o ther .  

These l i g h t s  should be i n s t a l l e d  a t  

If the  Obstruction Exceeds 200 Feet (61m) i n  Both Horizontal  
Dimensions, l ight  u n i t s  should be equal ly  spaced along t h e  
o v e r a l l  oerirneter o f  the  obs t ruc t ion  a t  i n t e r v a l s  o f  100 feet ~~ ~ . 

(311111 o r  f r a c t i o n  thereof .  
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j. Supporting Structures for Catenary Wires. 

(1) Purpose. A unique sequent ia l ly  f lash ing  l i g h t  system i s  used 
t o  warn p i l o t s  on a p o t e n t i a l  c o l l i s i o n  course with the 
supporting s t ructures and associated catenary wires. 

sequent ia l ly  f lashing l i g h t  u n i t s  should be i n s t a l l e d  on each 
supporting s t ruc tu re  or adjacent te r ra in .  One l e v e l  should be 
i n s t a l l e d  a t  the top of the structure,  one a t  the height o f  
the lowest o i n t  i n  the catenary, and one l e v e l  a t  

l e v e l  should normally be a minimum of  50 fee t  (15m) from the 
other two levels.  
danger t o  maintenance personnel, or when necessary for 
lightning protect ion,  the  top l e v e l  of l i g h t s  may be mounted 
as low as 20 fee t  (6m) below the highest po in t  o f  the 
structure. 

(2) Mounting of  Obstruction Lights. A system of three l eve l s  o f  

approximate P y midway between the other two l i gh ts .  The middle 

If the i n s t a l l a t i o n  presents a po ten t i a l  

Flash Sequence. The f l ash  sequence should be middle 
leve l ,  top l eve l ,  and bottom l e v e l  with a l l  l i g h t s  on the 
same l e v e l  f lash ing  simultaneously. The time delay 
between f lashes o f  l e v e l s  i s  designed t o  present a unique 
system display. 

Flash Rate. Each ser ies o f  f lashes i s  repeated 60 times 
every minute. 

Synchronization. Although desirable, the  corresponding 
l i g h t  l e v e l s  on associated supporting towers of  a 
catenary crossing need no t  f l ash  simultaneously. 

E f fec t i ve  In tens i ty .  The e f f e c t i v e  i n t e n s i t y  should be 
no less than 100.000 candelas for the dav mode. The 
t w i l i g h t  mode should be approximately 20;OOO candelas, 
and the night mode approximately 2,000 candelas. 

Hor izontal  Coverage. The l i gh t  u n i t s  should be i n s t a l l e d  
so as t o  provide a minimum o f  180 degrees coverage 
centered perpendicular t o  the flyway. Where a catenary 
crossing i s  s i tuated near a bend i n  a r i v e r ,  canyon, 
etc., or i s  not perpendicular t o  the flyway, the 
hor izon ta l  beam pat te rn  should be d i rected as necessary 
t o  provide the most e f f e c t i v e  l i g h t  coverage t o  warn 
p i l o t s  approaching from e i the r  d i rec t i on  o f  the  catenary 
wires. 
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( f )  Variat ion. The v e r t i c a l  and hor izon ta l  arrangements o f  
the l i g h t s  may be subject t o  the s t ruc tu ra l  l i m i t s  o f  the 
towers and/or adjacent ter ra in .  
20 percent from uniform spacing o f  the bottom and middle 
l i g h t  i s  allowed. If the base o f  the supporting 
structure(s) i s  higher than the lowest po in t  i n  the 
catenary, such as a canyon crossing, one or more l i g h t s  
should be i n s t a l l e d  on the adjacent t e r r a i n  a t  the l e v e l  
o f  the lowest po in t  i n  the span. 

A tolerance o f  

(3) Area Surrounding Support Structures. The area i n  the 
immediate v i c i n i t y  o f  the base o f  the supporting structures 
should be c lear  o? a l l  items and/or objects o f  na tura l  growth 
tha t  could i n t e r f e r e  with the l ine-of-s ight  between a p i l o t  
and the obstruct ion l i g h t s .  

(4) m i s s i o n  o f  Marking and Red Obstruction Lights. Catenary wire 
suooortina structures tha t  are obstruct ion l i ah ted  as out l ined 
under paragraph 20. j. (2) may omit the s tandar i  marking and red 
obstruct ion l i g h t i n g  provided: 

(a) Top Level. A t  l eas t  three l i g h t  u n i t s  are i n s t a l l e d  on 
the top l e v e l  and s i tuated so as t o  provide 360 degrees 
coverage about the structure. Four l i g h t  u n i t s  may be 
required t o  e f f e c t i v e l y  cover the approach t o  the 
s t ructure dependent upon the beam pat tern o f  the l i g h t  
u n i t s  and possible d i rec t ions  o f  approach. 

(b) Middle Level. Structures exceeding 500 fee t  (153m) above 
the surrounding t e r r a i n  have a t  l eas t  three l i g h t  u n i t s  
i n s t a l l e d  a t  the middle l e v e l  t o  provide 360 degrees 
coverage. 

(c)  Flash Se uence. The v e r t i c a l  l eve l s  o f  l i g h t s  f l ash  
&the l i g h t s  a t  each l e v e l  should f lash 
simultaneously. 

(5) Three or More Supporting Structures. Where a catenary wi re 
crossinq r e w i r e s  three or more supporting structures, the 
inner s i ructures should be equipped with three or four l i g h t  
u n i t s  per l e v e l  t o  provide a f u l l  360 degree coverage. The 
number o f  u n i t s  required per l e v e l  w i l l  depend upon the beam 
pat tern o f  the pa r t i cu la r  manufacturer's l i g h t  and the area 
t o  be covered as determined by the possible d i rec t ions  o f  
approach. Addi t ional ly,  the number o f  l i g h t  u n i t s  per l e v e l  
depends on the e f fec t i ve  diameter o f  the obstruct ion a t  the 
leve l .  (See paragraph 20.d. (2).) Structures equipped with 
a l i g h t i n g  system providing 360 degrees o f  coverage about the 
s t ructure may delete the standard marking and red  obstruct ion 
l i g h t i n g  system. 
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21. STANDARDS FOR LIGHTING OBSTRUCTIONS W I T H  MEDIUM INTENSITY WHITE 
OBSTRUCTION LIGHTS. Structures may be i d e n t i f i e d  with a system 
composed o f  L-866 (white) omnidirect ional  l i gh ts .  

a. Levels. The o v e r a l l  height of the s t ruc tu re  inc lud ing a l l  
appurtenances such as rods, antennas, obst ruct ion l i g h t ( s )  , 
etc., i s  used t o  determine the number o f  l i g h t  levels.  
(See Appendix 2, Figure 4.) 

b. To Levels. A t  l eas t  one l i g h t  should be i n s t a l l e d  a t  the highest 
h r o v i d e  360 degree coverage ensuring an unobstructed view 
by a p i l o t  on a po ten t i a l  c o l l i s i o n  course with the structure. 

Other Levels. 
an unobstructed view by a p i l o t  on a po ten t i a l  c o l l i s i o n  course 
with the structure. 
l e v e l  so t ha t  the e f f e c t i v e  i n t e n s i t y  i s  not  impaired by the 
s t ruc tu ra l  members. 
200 feet  (61m) AGL. 

c. These l i g h t s  should be mounted i n  a manner t o  ensure 

This may requi re two or more l i g h t s  on each 

The lowest l i g h t  l e v e l  should not be less  than 

d. Structures 500 Feet (153m) AGL or Less. When the L-866 (white) 
l i g h t ( s )  are used only dur ing t w i l i a h t  and nightt ime. oa int ina i s  
required for daytime marking: When-the L-866-(whitej i i g h t ( s j  are 
operated 24 hours a day, pa in t ing  is not  required. 

e. Structures Exceeding 500 Feet (153m) AGL. The L-866 (white) l i g h t s  
should be used dur ing t w i l i g h t  and nightt ime and may be used 
24 hours a day. Paint ing i s  always required for daytime marking. 
(See Chapters 2 and 3.) 

f. Operational Character ist ics.  The L-866 (white) l i g h t s  should 
conform t o  the aool icable orovisions of AC 150/5345-43. . ._ .. . 

current edit ion, '  and with the appropriate por t ions o f  ' 
paragraph 20.a.(2) and (3). The e f f e c t i v e  i n t e n s i t y  should be no 
less than 20,000 candelas for the day and t w i l i g h t  mode. The night 
mode should be approximately 2,000 candelas. 

replaced when the peak e f f e c t i v e  i n t e n s i t y  f a l l s  below 
15,000 candelas. 

g. Flashtube Replacement. The flashtubes i n  a l i g h t  unit  should be 

0 

0 

0 
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CHAPTER 7. DUAL LIGHTING SYSTEMS 

22. PURPOSE. Dual obstruct ion l i g h t i n g  systems include red  l i g h t s  tha t  are 
u s e d r  nighttime, and h igh  or medium i n t e n s i t y  white l i g h t s  f o r  
daytime and tw i l i gh t .  This l i g h t i n g  system may be recornended when an 
aeronautical study determines i t  i s  not feas ib le  t o  operate a h igh  or 
medium in tens i t y  white l ighting system a t  night. 

23. INSTALLATION. The l i g h t  u n i t s  should be i n s t a l l e d  as speci f ied i n  the 
appropriate portions o f  Chapters 4, 5, and 6. The number o f  l i gh t  
l eve l s  used may be obtained from Appendix 2, Figures 5 and 6. 
high in tens i t y  white l i g h t s  are operated dur ing daytime and t w i l i g h t ,  
other methods o f  marking may be omitted. When medium i n t e n s i t y  white 
l i g h t s  on structures 500 fee t  (153111) AGL or l ess  are operated dur ing 
daytime and t w i l i g h t ,  other methods o f  marking may be omitted. 

When 

24. OPERATION. L igh t ing  systems should be operated as speci f ied i n  
Chapters 4, 5, and 6. 
time; however, there should be no more than a two second delay when 
changing from one system t o  the other. 

Both systems should no t  be operated a t  the same 
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CHAPTER 8. MARKING AND LIGHTING OF MOORE0 BALLOONS AN0 KITES 

25. PURPOSE. h e  purpose of marking and l ighting standards for moored 
balloons and k i t e s  i s  t o  ind ica te  the presence and general d e f i n i t i o n  
of these objects t o  p i l o t s  when converging from any normal angle of 
approach. 

APPLICATION. 
which require marking and l i g h t i n g  under FAR Par t  101. 

MARKING. Flag markers should be used on mooring l i n e s  t o  warn airmen 
o f  t h e i r  presence during day l igh t  hours. 

Markers should be displayed a t  no t  more than 50 foo t  
a* D%?%tervals and should be v i s i b l e  f o r  a t  l e a s t  1 sta tu te  mile. 

b. Shape. Markers should be rectangular i n  shape and not l ess  than 
2 fee t  (0.611) on a side. S t i f feners  should be used i n  the borders 
so as t o  expose a la rge  area, prevent drooping i n  calm wind, or 
wrapping around the cable. 

26. This chapter pertains t o  a l l  moored bal loons and k i t e s  

27. 

C. Color Patterns. One of the fo l lowing co lo r  patterns should be used: 

(1) Sol id  Color. Aviat ion orange. 

(2) Orange and White. Two t r iangu lar  sections, one of av ia t ion  
orange and the other white, combined t o  form a rectangle. 

28. LIGHTING. Flashing obstruct ion l i g h t s  should be used on moored 
balloons or k i t e s  and t h e i r  mooring l i n e s  t o  warn airmen o f  t h e i r  
presence during the hours between sunset and sunrise and dur ing periods 
of  reduced v i s i b i l i t y .  

a. S stems. Flashing obstruct ion l i g h t s ,  L-866 (red or white) beacons 
%&-iused t o  l i g h t  moored bal loons or  k i tes .  The use of l i g h t s  
meeting the L-856 speci f icat ions i s  not recommended. 

approximately 2,000 e f fec t i ve  candelas a t  every po in t  i n  the 
hor izon ta l  plane (and a minimum of 2 degrees i n  the v e r t i c a l  plane) 
with a f l ash  r a t e  of  40 pulses per minute. 

These l i g h t s  may be operated continuously. 

b. L igh t  Dis t r ibut ion.  The i n t e n s i t y  of each l i g h t  should be 
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0 c. Display. 
section, t a i l  section, and on the te ther  cable approximately 
15 feet (4.64~1) below the c r a f t  so as t o  def ine the extremes o f  s ize  
and shape. Addi t ional  l i g h t s  should be equally spaced along the 
cable's ove ra l l  length f o r  each 350 fee t  (107m) or f r ac t i on  thereof. 

d. Exceptions. When the requirements o f  t h i s  chapter cannot be met, 
f lood l igh t ing  may be used. 

Flashing l i g h t s  should be displayed on the top, nose 

(See Chapter 4, paragraph 15.c.) 

29. LIGHT CONTROL DEVICE. The operation o f  each l i g h t  may be cont ro l led  by 
a photocel l  con t ro l l e r  which automatical ly turns the l ight  on when the 
i l l um ina t ion  on a v e r t i c a l  surface fac ing the northern sky i n  the 
Northern Hemisphere drops t o  60 footcandles (645.8 l u x )  but before 
reaching 35 footcandles (376.7 lux).  
i n  changing from nightt ime t o  daytime operation. 

The reverse order should apply 

._ 
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CHAPTER 9. OBSTRUCTION MARKING AND LIGHTING EQUIPMENT 

30. PURPOSE. This chapter l i s t s  a l l  o f  the documents r e l a t i n g  t o  the 
obstruct ion marking and l i g h t i n g  o f  objects and advises where they may 
be obtained, 

31. COLORS. Paint  and av ia t i on  co lors  re fe r red  t o  i n  t h i s  publ icat ion 
should conform t o  Federal Standard FED-STO-595. Colors are as follows: 

a. Orange. Wrnber 12197 (Aviat ion Orange). 

b. - White. Number 17875 (Aviat ion White). 

c. Yellow. Wmber 13538 (Aviat ion Yellow). 

d. A v a i l a b i l i t y  o f  Specif icat ions. FED-STD-595 and other Federal 
spec i f icat ions descr ib ing the technica l  character is t ics  o f  various 
paints  and t h e i r  appl icat ion techniques may be obtained from: 

CSA - Specification Section 
Roor 6039 
7th 6 D Street, SW. 
Washington, DC 20407 
Telephone: (202) 472-2205 

32. LIGHTS AND ASSOCIATED EQUIPMENT. The l i g h t i n g  equipment re fer red t o  
i n  the standards set f o r t h  i n  t h i s  publ icat ion should conform with the 
applicable provis ions o f  the l a t e s t  issue o f  the fo l lowing 
speci f icat ions and t h e i r  re la ted  drawings. 

a. Aviat ion Red Obstruction L igh t ing  System. 

(1) Flashing Beacons. AC 150/5345-43, FAA Speci f icat ion for 
Obstruction L igh t i ng  Equipment. Type L-866 (red) l i g h t .  
(M i l i t a ry  spec i f i ca t ion  L-6273) 

0 

(2) Double and Single Obstruction Lights. 

(a) AC 150/5345-43. Type L-810. 

(b) M i l i t a r y  speci f icat ions MIL-L-7830, L ight ,  Navigational 
Boundary and Obstruction Markers. 

b. H i#  and Medium I n t e n s i t y  White Obstruction L igh t i ng  Systems. 
AC 150/5345-43, FAA Speci f icat ion for Obstruction L igh t ing  
Systems. Type L-856 and L-866 (white) l i g h t .  

c. Approved Equipment. AC 150/5345-1, Approved A i rpor t  L igh t ing  
Equipment, l i s t s  the approved a i r p o r t  l i g h t i n g  equipment and 
manufacturers q u a l i f i e d  t o  supply t h e i r  product i n  accordance with 
the ind icated spec i f i ca t ion  requirements. 
in th is circular have demonstrated compliance with the 
spec i f i ca t ion  requirements o f  AC 150/5345-43. 
manufacturers' equipment may be used provided i t  meets the 
spec i f i ca t ion  requirements. 

The manufacturers l i s t e d  

HOwever, other 
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d. Insta l la t ion and Maintenance. AC 150/5340-21, Airport 
Miscellaneous Lighting Visual  Aids, provides guidance for the 
instal lat ion,  maintenance, testing, and inspection o f  the red 
beacon and steady burning obstruction l ight ing.  AC 150/5340-26, 
Maintenance o f  Airport Visual Aid F a c i l i t i e s  provides guidance on 
the maintenance o f  these fixtures. 

d e  o f  charge from the designated of f ice:  
e. Avai lab i l i t  . The standards and specifications l i s t e d  above may be 

(3 

M i l i t a r y  Specifications : 

Commanding Officer 
Naval Publications and Forms Center 
5801 Tabor Avenue 
Attention: WFC-105 
Philadelphia, PA 19120 
Telephone: 
Ext. 4834 for information 

(215) 697-2000, Ext. 3321 t o  place orders, 

FAA Specifications: 

Manager, Directives Management Branch, APM-11 
Department o f  Transportation 
Federal Aviation Administration 
800 Independence Avenue, SW. 
Washington, Dc 20591 
Telephone: (202) 426-8617 

FAA Advisory Circulars: 

Department o f  Transportation 
Subsequent Distr ibut ion Section, M-494.3 
400 7th Street, SW. 
Washington, Dc 20590 
Telephone: (202) 472-3447 

f. Tolerance Chart. In-Service Aviation Orange Color Tolerance Charts 
are available t o  determine when the paint has faded beyond 
acceptable l imi ts ,  and when repainting is  required. 
charts are available, free o f  charge, from: 

Manager, F l ight  Information and 
Obstructions Branch, ATC-210 

Department o f  Transportation 
Federal Aviation Administration 
800 Independence Avenue, SW. 
Washington, DC 20591 
Telephone: (202) 426-8777 

The tolerance 

38 



10122185 

0 

L-810 
SINGLE OBSTRUCTION 

LIGHT FITTING 
(Fresnel Globe) 

AC 70/7450-1(3 
Awendix 1 

L-866 RED BEACON 
(Fresnel Lens) 

L-810 
DOUBLE OBSTRUCTION 

LIGHT FITTING 
(Fresnel Globe) 

TYPES OF RED OBSTRUCTION LIGHTS 

Fig. 1 

1 



AC 70/74M)-lG 
Appendix 1 

1 Ol22I85 

L-856 WHITE LIGHT 

L-866 WHITE LIGHT 

TYPES OF HIGH AND MEDIUM INTENSITY 
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More than 350 tt. f 
but not m o i  than' 
700 f t  (213m) 

.. 

As low 
as 
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(6m) 

More than 350 It. (107m) 
but not more than 
700 I. (213m) 

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

Fig. 3 
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The number of light units 
recommended depends on the 
diameter of the structure. 

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

Fig. 4 
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The number of ligM units 
recommended depends on the 
diameter of the structure. . 
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More than 150 (1. (45r 
but not more than 
350 11. (107m) 

PAINTING AND LIGHTING OF WATER TOWERS AND SIMILAR OBSTRUCTIONS 0 Fig. 5 
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PAINTING OF SINGLE PEDESTAL WATER TOWER BY TEARDROP PATTERN 

6 
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Inboard lights recommended on all levels 
above height of shorter structure 

Minor adjustments in vertical placement may be made 
to place Lights on same horizontal plane. 
Lights on both struchrres to be synchronized. 
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Fig. 7 
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PI 
a - 20' (6m) or less b - Exceeding 20' (6m) 

but not more than loo' (31m) 

Fig. 9 
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v 
The number of light units 

recommended depends on the 
dlameter of the structure a - Exceeding 100' (31m) 

but not more than 200' (61m) 

10/22/05 

b - Exceeding 2M)' (elm) A 

HYPERBOLIC COOLING TOWER 

Fig. 10 
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WIND TURBINE GENERATOR 

Fig. 12 
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