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AIRPORTS 

SUBJECT S ECONOMY APPROACH LIGHTING AIDS 

1. PURPOSE. This advisory c i r c u l a r d e s c r i b e s s t andards for the de s ign , 
i n s t a l l a t i o n , and maintenance of economy approach l i g h t i n g a i d s , i . e . , 
medium i n t e n s i t y approach l i g h t system wi th sequenced f l a s h i n g l i g h t s 
(MALS/SF) and runway end i d e n t i f i e r l i g h t system (REILS). The 
abbrev ia ted v i s u a l approach s lope i n d i c a t o r system (AVASI) i s d i scussed 
b r i e f l y in paragraph 3a<3). These s t andards a re r equ i r ed f o r Fede ra l -
a id Ai rpor t Program p r o j e c t s . 

2. REFERENCES. The fo l lowing p u b l i c a t i o n s and drawing provide guidance 
and d e t a i l e d t e c h n i c a l in format ion . 

a. AC 150/5340-9, P r e f a b r i c a t e d Metal Housing fo r E l e c t r i c a l 
Equipment. 

b . AC 150/5345-3, S p e c i f i c a t i o n f o r L-821 Ai rpor t L igh t ing Panel 
for Remote Control of Ai rpor t L i g h t i n g . 

c . AC 150/5345-7, S p e c i f i c a t i o n for L-824 Underground E l e c t r i c a l 
Cables f o r Ai rpor t L igh t ing C i r c u i t s . 

d. AC 150/5345-24, S p e c i f i c a t i o n f o r L-849 Condenser Discharge 
Type F lash ing L i g h t . 

e . AC 150/5345-25, S p e c i f i c a t i o n f o r L-848 Medium I n t e n s i t y Approach 
Light Bar Assembly. 

f. AC 150/5370-1, Standard S p e c i f i c a t i o n s for Cons t ruc t ion of 
Ai rpor tS jwi th Supplement No. 2 . 

8- FAA Drawing No. D-5747-1 - Visual Approach Slope I n d i c a t o r System 
Standard Layout and I n s t a l l a t i o n C r i t e r i a . 
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3 . INTRODUCTION. 

a . Economy approach l i g h t i n g a i d s a r e of s e v e r a l t y p e s : 

( 1 ) Medium I n t e n s i t y Approach L i g h t System With or Without 
Sequenced F l a s h i n g L i g h t s (MALS/SF or MALS). I f medium 
i n t e n s i t y l i g h t s a r e t o be i n s t a l l e d w i t h o u t sequenced f l a s h i n g 
l i g h t s , o n l y the a p p l i c a b l e p o r t i o n s of the paragraphs f o r 
MALS/SF should be a p p l i e d . 

( 2 ) Runway End I d e n t i f i e r L i g h t System (REILS). 

( 3 ) Abbrev ia ted V i s u a l Approach S lope I n d i c a t o r System (AVASI). 
D e t a i l s o f t h e AVASI a r e not covered i n t h i s Advi sory C i r c u l a r 
a t t h i s t i m e . During the i n t e r i m , a m o d i f i c a t i o n of the V i s u a l 
Approach S lope I n d i c a t o r System shown on Drawing No. D - 5 7 4 7 - 1 , 
"Vi sua l Approach S l o p e I n d i c a t o r System Standard Layout and 
I n s t a l l a t i o n C r i t e r i a " , may be c o n s i d e r e d . The modi f ied VASI 
c o n s i s t s o f two l i g h t u n i t s . The two l i g h t u n i t s a r e l o c a t e d 
50 f e e t from the l e f t runway edge when the sys t em i s viewed 
from t h e approach z o n e . One l i g h t u n i t i s i n the upwind bar 
and t h e remaining u n i t i n the downwind b a r . The i n s t a l l a t i o n 
c r i t e r i a f o r the equipment i s shown on Drawing No, 5 7 4 7 - 1 . 

b . The t e c h n i c a l i n f o r m a t i o n r e q u i r e d t o p l a n and i n s t a l l a sys tem i s 
i n c l u d e d In F i g u r e s 1 through 6 . These a r e drawings of t y p i c a l 
i n s t a l l a t i o n s ; l o c a l a p p l i c a t i o n s w i l l r e q u i r e v a r i a t i o n s from the 
d r a w i n g s , but the l a y o u t , s p a c i n g , and t o l e r a n c e s w i l l a p p l y . 
Although i t i s p o s s i b l e t o p l a n an i n s t a l l a t i o n from t h e d r a w i n g s , 
v a r i o u s c h a r a c t e r i s t i c s a f f e c t i n g t h e sys t ems and t h e i r d e s i g n , 
equipment , and i n s t a l l a t i o n d e s e r v e s p e c i a l comments. These comments 
f o l l o w the d i s c u s s i o n o f s e l e c t i o n c o n s i d e r a t i o n s . 

4 . SELECTION CONSIDERATIONS. In the i n s t a l l a t i o n of economy approach 
l i g h t i n g a i d s the f o l l o w i n g should be c o n s i d e r e d : 

a . The a i r p o r t ' s c u r r e n t o p e r a t i o n s and f o r e c a s t s f o r t h r e e years 
i n d i c a t e t h a t the a i r p o r t w i l l not meet the c r i t e r i a under the 
Agency ' s p lann ing s t a n d a r d s f o r the i n s t a l l a t i o n of an ILS/ALS, REIL, 
o r VASI. 

b . The runway t o be s e r v e d has a t l e a s t a medium i n t e n s i t y runway 
l i g h t i n g s y s t e m . 

c . I f MALS/SF a r e t o be i n s t a l l e d , the a i r p o r t s h o u l d have a s s i g n e d or 
the p o t e n t i a l f o r a n o n p r e c i s i o n Instrument approach p r o c e d u r e . 
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d. MALS/SF and REILS are not i n s t a l l e d on the same end of a runway. 
AVASI may be i n s t a l l e d with e i t h e r MALS/SF or REILS. 

e. The s e l e c t i o n of a part icu lar system should be based on loca l needs 
and resources. 

5. CONFIGURATION. 

a. MALS/SF. 

(1) In plan view, the system has a configuration of steady burning 
and f lashing l i g h t s arranged symmetrically about and along the 
extended center l ine of the runway. This system begins 200 f e e t 
from the runway threshold and terminates at a distance 1400 f e e t 
from the runway threshold. 

(2) The system has seven s t a t i o n s . Each s t a t i o n has a bar with 
f i ve steady burning l i g h t s and one f lashing l i g h t . The s t a t i o n , 
1000 f ee t from the runway threshold, has two addi t ional bars 
(one on each s ide of the center l ine bar) each with f i v e steady 
burning l i g h t s . 

(3) AH l i g h t s in the system emit white l i g h t . The steady burning 
l i gh t s are control led in i n t e n s i t y while the f lashing l i g h t s 
are not so contro l l ed . 

(4) See Figure 1 for a layout drawing. 

b. REILS. 

(1) In plan view, the system has two f lashing l i g h t s located a t the 
end of the runway. The optimum locat ion for the l i g h t sources 
i s in l ine with the runway threshold 40 fee t out on each s ide 
of the runway edge l i g h t s . This d is tance may be increased to 
50 f e e t . The tolerance for alignment with the runway threshold 
i s plus-or-minus 200 f e e t . The beam a x i s of each unit i s 
oriented 15° outward from a l ine p a r a l l e l to the runway center-
l ine and inc l ined at an angle of 10° above the hor izonta l . 

(2) The f lashing l i g h t s emit white l i g h t and have no i n t e n s i t y 
contro l . 

(3) See Figure 5 for a layout drawing. 
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6 . DESIGN. 

a . MALS/SF. 

(1) MALS C o n t r o l s . The s t eady burning l i g h t s a r e c o n t r o l l e d with 
an "on-off" swi tch and an i n t e n s i t y c o n t r o l sw i t ch . Switches 
may be obta ined fo r manual, a u t o m a t i c , or r ad io o p e r a t i o n , the 
l o c a t i o n and type of c o n t r o l s being determined by the opera ­
t i o n a l requirements of the a i r p o r t . The i n t e n s i t y c o n t r o l can 
be designed to .give a high-low p o s i t i o n (100 pe rcen t and 
approximate ly 10 pe rcen t of lamp b r i g h t n e s s ) or c o n t r o l i n 
s t e p s . I f a 2 - s t e p (high-low) i n t e n s i t y con t ro l des ign i s 
s e l e c t e d , t he h igh p o s i t i o n can be used for day and n igh t 
ins t rument o p e r a t i o n s . The low p o s i t i o n can be used fo r n igh t 
v i s u a l f l i g h t r u l e s o p e r a t i o n s . See F igures 2 and 3 fo r 
c o n t r o l wi r ing d iagrams . 

( a ) Manual Swi tch . The manual "on-off" swi tch i s a two 
p o s i t i o n swi tch of the proper r a t i n g loca ted a t a remote 
o r l o c a l c o n t r o l s t a t i o n . I f 2 - s t e p b r i g h t n e s s c o n t r o l i s 
s e l e c t e d , a swi tch of the proper r a t i n g with two 
p o s i t i o n s may be used i n conjunc t ion wi th a r e l a y . 

(b) Automatic Switch. The au tomat i c "on-off" c o n t r o l s may be 
a s tandard i n d u s t r i a l p h o t o e l e c t r i c or as t ronomic time 
c o n t r o l sw i t ch . 

( c ) Radio C o n t r o l . The system may be designed t o o p e r a t e 
( "on-of f" ) wi th r a d i o c o n t r o l s . At some l o c a t i o n s i t 
might be d e s i r a b l e to s e t the i n t e n s i t y of the l i g h t s 
manually and use r a d i o or au tomat ic c o n t r o l s to t u rn the 
system on and off . 

(2) SF C o n t r o l s . The "on-off" o p e r a t i o n of the sequence f l a s h i n g 
l i g h t s may be c o n t r o l l e d wi th a manual swi t ch , au tomat ic 
sw i t ch , o r a r a d i o - c o n t r o l l e d s w i t c h . The sequencing of the 
l i g h t s i s c o n t r o l l e d by a master t imer of the type shown on 
Figures 2 and 3 . When the u n i t s a r e ene rg i zed , a sequence of 
f l a s h e s i s produced having the appearance of a f l a s h of l i g h t 
t r a v e l i n g down the system from the o u t e r end to the inner end 
twice a second. 

(3) Wire S i z e s . Minimum wire s i z e s r equ i r ed for primary c i r c u i t s 
a r e c a l c u l a t e d for each i n s t a l l a t i o n . Wire s i z e s for the 
c o n t r o l c i r c u i t s fol low the recommendations of the manufac­
t u r e r of the power supp ly . I f the a r r e s t e r box (Figure 2) i s 

Par 6 



AC 150/5340-14 
6/30/65 

Page 5 

500 f e e t or l e s s in a 240 v o l t s i n g l e phase system, as shown, 
use at l e a s t No. 6 AWG wire for the MALS main power and feeder 
wire runs. See Figure 2 for a sample c a l c u l a t i o n of wire s i z e 
determination. The timing wires from the master timer to the 
f lashing l i g h t s are No. 19 AWG wires or larger . The wire s i z e 
required for the main power and feeder wire runs in the primary 
c i r c u i t may be reduced by using a 240/480 v o l t , 3-wire system. 
The type of system to be used may have to vary because of 
a irport des ign , layout , and a v a i l a b i l i t y of loca l e l e c t r i c a l 
power. 

b. REILS. 

(1) Units can be obtained for connecting in to a s e r i e s runway 
l i gh t ing c i r c u i t which operates within the range of 2.8 
through 6,6 amperes or 4 .8 through 6.6 amperes. Units may a l so 
be obtained for connecting in to a 120 v o l t AC ^5% multiple 
c i r c u i t , or a 240 v o l t AC £ 5 % mult iple c i r c u i t . 

(2) The REILS connected for s e r i e s or mult iple operation can be 
contro l led by the methods l i s t e d below. The method se lec ted 
depends on operational requirements at the a i rpor t . 

(a) For mult iple operation from a remote l o c a t i o n , see 
Figure 5. The i n s t a l l a t i o n of two wires between the 
control point and equipment i s required for t h i s 
i n s t a l l a t i o n . 

(b) Control can be provided a t a l oca l s t a t i o n for s e r i e s or 
multiple un i t s with a loca l control switch or by con­
necting an automatic t imer, photoce l l , or radio control 
in to the f lasher control c i r c u i t (see Figure 5 ) . These 
types of controls e l iminate the cost involved in i n s t a l l i n g 
wires between the remote control s t a t i o n and the l i gh t 
u n i t s . (The loca l control switch should be included in 
the procurement s p e c i f i c a t i o n . ) 

( c ) The l i g h t un i t s connected for s e r i e s operation can be 
automatical ly control led by the "on-off" operation of 
the runway c i r c u i t . Each time the runway c i r c u i t i s 
energized, the control box (see Figure 5) e i t h e r energizes 
or disconnects the two f lashing l i g h t s . At a irports 
having both runway ends equipped with a l ighted v isual 
approach a i d , t h i s type of automatic control i s not 
recommended. Remote, manual, or radio control should be 
used or the l i g h t uni ts should be connected to stay on 
when the runway l i g h t s are on. 
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( 3 ) The two runway end i d e n t i f i e r l i g h t u n i t s a r e f l a s h e d t w i c e a 
second s i m u l t a n e o u s l y a t the end of t h e runway. 

7. EQUIPMENT AND MATERIAL. 

a . Genera l . 

( 1 ) Equipment and m a t e r i a l covered by FAA s p e c i f i c a t i o n s a r e noted 
i n paragraph 2 , " R e f e r e n c e s " . 

( 2 ) D i s t r i b u t i o n t r a n s f o r m e r s , o i l s w i t c h e s , c u t o u t s , r e l a y s , 
p h o t o c e l l s , a s t r o n o m i c t ime c o n t r o l s w i t c h e s , r a d i o c o n t r o l s , 
t ermina l b l o c k s , c i r c u i t b r e a k e r s , and a l l o t h e r r e g u l a r l y 
used commercial i tems of e l e c t r i c a l equipment not covered 
by FAA s p e c i f i c a t i o n s which conform t o the a p p l i c a b l e r u l i n g s 
and s tandards of the e l e c t r i c a l i n d u s t r y a r e s a t i s f a c t o r y . 

b . MALS/SF. 

( 1 ) Approach L i g h t Bar Assembly. The approach l i g h t bar assembly 
conforms t o the requ irements of AC 1 5 0 / 5 3 4 5 - 2 5 . I t c o n s i s t s 
o f a 2 - i n c h s tandard p ipe a p p r o x i m a t e l y 10 f e e t i n l e n g t h . 
This bar may have two d i a g o n a l metal p ipe support b r a c e s . 
F i v e PAR 3 8 , 120 v o l t or 240 v o l t , 150 wat t s p o t l i g h t lamps 
a r e spaced on the bar i n a d j u s t a b l e l a m p h o l d e r s . A j u n c t i o n 
box i s f u r n i s h e d w i t h each l i g h t bar a s s e m b l y . An a iming 
d e v i c e i s f u r n i s h e d f o r the l i g h t i n g s y s t e m . 

( 2 ) F l a s h i n g L i g h t . The condenser d i s c h a r g e type f l a s h i n g l i g h t 
conforms t o the requ irements of AC 1 5 0 / 5 3 4 5 - 2 4 . F i t t i n g s a r e 
f u r n i s h e d w i t h t h e l i g h t u n i t t o permit a t t a c h i n g t h e o p t i c a l 
sy s t em t o the approach l i g h t bar a s sembly d e s c r i b e d i n 
AC 1 5 0 / 5 3 4 5 - 2 5 . P r o v i s i o n s are made f o r a d j u s t i n g and a iming 
the o p t i c a l s y s t e m . An a iming d e v i c e i s f u r n i s h e d f o r the 
l i g h t i n g s y s t e m . 

( 3 ) Master Timer. The master t imer i s par t of and conforms t o the 
requ irements of AC 1 5 0 / 5 3 4 5 - 2 4 . The t i m e r i s c a p a b l e of 
o p e r a t i n g not l e s s than 10 condenser d i s c h a r g e l i g h t u n i t s i n 
s e q u e n c e . 

( 4 ) MALS/SF Power S u p p l i e s . 

( a ) MALS. The power supply f o r medium i n t e n s i t y approach 
l i g h t s may be a 10 KW minimum, s i n g l e p h a s e , 60 c y c l e s , 
v a r i a b l e o u t p u t magnet i c a m p l i f i e r dimmer, s u b j e c t t o 
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approval by the eng inee r , or a high q u a l i t y commercial t a p 
t r ans fo rmer . If a tap t ransformer i s used , i t should be 
provided w i t h , a minimum of two b r i g h t n e s s t aps to g ive 
100 pe rcen t and approximately 10 percen t of the s teady 
burning lamp i n t e n s i t y . Ten percent of the s teady burning 
lamp i n t e n s i t y i s obta ined when the vo l t age ac ros s the 
lamp i s 55 percen t of r a t e d v a l u e . A tap may be provided 
to g ive 50 percen t r a t ed lamp vo l t age in l i e u of 55 per­
c e n t . In a d d i t i o n , a t a p i s provided to ob t a in +5 percent 
of r a t e d output v o l t a g e . This t a p can be used for l i n e 
l o s s compensation, if r e q u i r e d . 

(b) SF. The system power supply for the seven sequenced 
f l a s h i n g l i g h t s i s a high q u a l i t y commercial d i s t r i b u t i o n 
t ransformer with t aps t o g ive t 5 percen t of the r a t ed out­
put v o l t a g e . The output of t h e t ransformer has a r a t i n g 
of 120 VAC or 240 VAC. The t ransformer i s capable of 
supplying a t l e a s t 4 KW a t the r a t e d c u r r e n t and v o l t a g e . 

(5) P r e f a b r i c a t e d Metal Housing. A p r e f a b r i c a t e d metal housing for 
e l e c t r i c a l equipment (AC 150/5340-9) may be used to house the 
system power supp l i e s and o t h e r Items shown in t h e enc losure 
on Figure 2 . 

(6) Light ing A r r e s t e r Box. The l i g h t n i n g a r r e s t e r box should be 
of s tu rdy c o n s t r u c t i o n . The housing should hold i t s shape 
under normal methods of i n s t a l l a t i o n and f i e l d maintenance. 
The housing should be s u i t a b l y p ro t ec t ed f o r the se rv i ce 
in tended . 

(7) Wires^ The wi re s i z e fo r t h e MALS/SF primary c i r c u i t should 
be c a l c u l a t e d for each i n s t a l l a t i o n . The wi res from the master 
t imer to the l i g h t u n i t s should be No. 19 AWG (or l a r g e r ) wires. 

(8) Main Junc t ion Box, The main j unc t ion box, if r e q u i r e d , i s 
cons t ruc ted as shown on F igure 4 , The housing f o r the box i s 
11 gauge s t e e l , galvanized by hot d ipp ing . 

(9) Concre te . Concrete and r e i n f o r c i n g s t e e l conform to the 
a p p l i c a b l e p r o v i s i o n s of Item P-610 of "Standard S p e c i f i c a t i o n s 
for Cons t ruc t ion of A i r p o r t s " , AC 150/5370-1. 

c . REILS. 

(1) Light U n i t . The condenser d i scharge type l i g h t u n i t s conform 
to the requi rements of AC 150/5345-24, " S p e c i f i c a t i o n for 
L-849 Condenser Discharge Type F lash ing L i g h t " . F i t t i n g s a r e 
furn ished with the equipment f o r i n s t a l l a t i o n of the o p t i c a l 
system on a s tandard 2-inch pipe as shown on Figure 6. 
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( 2 ) F i e l d Contro l Box. A c o n t r o l box i s f u r n i s h e d w i t h the REILS 
( i f s p e c i f i e d w i t h t h e o r d e r ) t o be connected i n t o the s e r i e s 
runway c i r c u i t . This box conforms t o the requirements 
s p e c i f i e d i n " S p e c i f i c a t i o n f o r L-849 Condenser Discharge Type 
F l a s h i n g L i g h t " . The c o n t r o l box permits the REILS t o be 
turned on o r o f f by e n e r g i z i n g or d e - e n e r g i z i n g the runway 
c i r c u i t . 

( 3 ) Remote C o n t r o l . A s i n g l e p o l e , s i n g l e throw s w i t c h on an 
e x i s t i n g panel i n accordance w i t h AC 1 5 0 / 5 3 4 5 - 3 , 
" S p e c i f i c a t i o n f o r L-821 A i r p o r t L i g h t i n g Panel f o r Remote 
Contro l o f A i r p o r t L i g h t i n g " , may be used t o c o n t r o l the REILS 
connected f o r m u l t i p l e o p e r a t i o n . I f t h e r e i s no e x i s t i n g 
p a n e l , a s i n g l e p o l e , s i n g l e throw s w i t c h of the proper r a t i n g 
can be u s e d . 

( 4 ) Loca l C o n t r o l . The l o c a l c o n t r o l s w i t c h f o r t h e REILS i s i n 
accordance w i t h " S p e c i f i c a t i o n f o r L-849 Condenser D i scharge 
Type F l a s h i n g L i g h t " . 

( 5 ) W i r e s . 

( a ) S e r i e s O p e r a t i o n . The 3 - 1 / c w i r e s shown on F i g u r e 3 
between l i g h t u n i t s may be No. 12 AWG (minimum), 600 v o l t 
w i r e s . 

(b) M u l t i p l e O p e r a t i o n . The 4 - 1 / c w i r e s shown on F igure 3 
between l i g h t u n i t s may be No, 12 AWG (minimum), 600 v o l t 
w i r e s . The primary w i r e s between the l i g h t u n i t s and the 
d i s t r i b u t i o n t rans former should be c a l c u l a t e d f o r each 
i n s t a l l a t i o n . C a l c u l a t i o n s can be based on a 1 KW, 120 
v o l t AC load or a 1 KW, 240 v o l t l o a d , a c c o r d i n g t o the 
type equipment s p e c i f i e d f o r the i n s t a l l a t i o n . A sample 
c a l c u l a t i o n f o r l i n e l o s s i s shown on F igure 5 . 

( 6 ) C o n c r e t e . Concrete and r e i n f o r c i n g s t e e l conform t o the 
a p p l i c a b l e p r o v i s i o n s of Item P-610 o f "Standard 
S p e c i f i c a t i o n s f o r C o n s t r u c t i o n of A i r p o r t s " , AC 1 5 0 / 5 3 7 0 - 1 . 

8 . INSTALLATION. 

a . MALS/SF. 

( 1 ) I n s t a l l MALS/SF l i g h t s a t runway end e l e v a t i o n , p r e f e r a b l y i n a 
h o r i z o n t a l p l a n e . See F i g u r e s 1 and 6 . 
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(2) A maximum upward l o n g i t u d i n a l s lope t o l e r a n c e of 2 percen t may 
be u t i l i z e d to p l ace the l i g h t p lane above o b j e c t s w i th in i t s 
a r e a . 

(3) A maximum downward s lope of 1 pe rcen t may be u t i l i z e d to reduce 
the he igh t of suppor t ing s t r u c t u r e s . 

(4) Both s teady burning and f l a s h i n g l i g h t s a r e a l igned with t h e i r 
beam a x i s p a r a l l e l wi th the runway c e n t e r l i n e and i n t e r c e p t i n g 
the e s t a b l i s h e d g l i d e s lope a t a h o r i z o n t a l d i s t a n c e of 
1600 f e e t in advance of the l i g h t . 

(5) The l o c a t i o n of the p r e f a b r i c a t e d metal housing for e l e c t r i c a l 
equipment (AC 150/5340-9) i s determined by the minimum o v e r a l l 
cos t of the system. This l o c a t i o n should not c o n s t i t u t e an 
o b s t r u c t i o n as determined by a p p l i c a b l e c r i t e r i a . In no case 
i s the p r e f a b r i c a t e d metal housing placed c l o s e r than 400 fee t 
t o the runway c e n t e r l i n e extended when located between the 
runway end and the 1000-foot c r o s s b a r . Beyond the 1000-foot 
c r o s s b a r , the p r e f a b r i c a t e d metal housing may be loca ted 
ad jacen t to the c e n t e r l i n e bars provided i t s he ight i s l e s s 
than the he igh t of the ad jacen t approach l i g h t ba r . 

(6) Primary c i r c u i t wi res a r e i n s t a l l e d and marked in accordance 
wi th a p p l i c a b l e s e c t i o n s of Item L-108 of "Standard 
S p e c i f i c a t i o n s for Cons t ruc t ion of A i r p o r t s " . The main wire 
runs and feeder wire runs may t e rmina t e i n j u n c t i o n boxes as 
shown on F igure 2 and 4 . 

(7) The MALS l i g h t bar a s s e m b l i e s , f l a s h i n g l i g h t s , p r e f ab r i ca t ed 
metal housing and equipment i t enc loses a r e adequa te ly 
grounded. See F igure 6 for t y p i c a l grounding and i n s t a l l a t i o n 
d e t a i l s . 

(8) The MALS/SF equipment s h a l l be assembled in accordance with the 
manufac tu re r ' s i n s t r u c t i o n s . 

b . REILS. 

(1) The REILS a r e i n s t a l l e d a t the end of a runway i n the con­
f i g u r a t i o n shown on F igure 5 . 

(2) Typical equipment grounding and i n s t a l l a t i o n d e t a i l s a r e shown 
on Figure 6. 
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( 3 ) Primary w i r e s f o r the m u l t i p l e sy s t em a r e i n s t a l l e d and marked 
i n accordance w i t h a p p l i c a b l e s e c t i o n s of Item L-108 of 
"Standard S p e c i f i c a t i o n s f o r C o n s t r u c t i o n of A i r p o r t s " . 

( 4 ) The REILS equipment i s assembled i n accordance w i t h the 
m a n u f a c t u r e r ' s recommendations . 

9 . TESTS. 

a . Genera l . 

(1 ) Check t o de termine i f i n s t a l l a t i o n meets the t o l e r a n c e s shown 
on F i g u r e s 1, 5 , and 6 . 

( 2 ) Check the a l i g n m e n t of a l l l i g h t i n g f i x t u r e s . 

( 3 ) I n s p e c t a l l e l e c t r i c a l w i r i n g b e f o r e e n e r g i z i n g the c i r c u i t s to 
de termine i f the c o n n e c t i o n s a r e t i g h t and the w i r i n g i s i n 
accordance w i t h the p l a n s f o r the i n s t a l l a t i o n . 

b . O p e r a t i o n a l . The MALS/SF or REILS a r e t e s t e d i n the manner 
p r e s c r i b e d under t h e a p p l i c a b l e s e c t i o n s of Item L-108 of "Standard 
S p e c i f i c a t i o n s f o r C o n s t r u c t i o n of A i r p o r t s " . Operate not l e s s than 
\ hour as a completed sys t em p r i o r to a c c e p t a n c e . Operate each 
c o n t r o l not l e s s than 10 t i m e s . 

c . Primary C a b l e s . The primary c a b l e s are t e s t e d i n accordance w i t h 
the a p p l i c a b l e s e c t i o n s of I tem L-108 of "Standard S p e c i f i c a t i o n s 
f o r C o n s t r u c t i o n of A i r p o r t s " . 

10. MAINTENANCE. 

a . Genera l . A maintenance program i s n e c e s s a r y a t a i r p o r t s w i t h MALS, 
MALS/SF or REILS to i n s u r e proper o p e r a t i o n and dependable s e r v i c e . 
An improperly mainta ined sys tem may cause equipment f a i l u r e a t a 
c r i t i c a l t ime or cause rapid d e t e r i o r a t i o n of t h e sys tems 
e f f e c t i v e n e s s . 

( 1 ) A d a i l y o p e r a t i o n a l check should be made of a l l f i x t u r e s t o 
l o c a t e and r e p l a c e d e f e c t i v e or burned out lamps. 

(2) Regular c l e a n i n g of the MALS, MALS/SF or REILS o p t i c a l l e n s 
o r lamps i s n e c e s s a r y i n order t h a t t h e equipment can o p e r a t e 
a t maximum e f f i c i e n c y . C lean ing should be i n accordance w i t h 
the equipment m a n u f a c t u r e r ' s recommendations . 
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b. Spare P a r t s . S tock adequate spare p a r t s . 

1 1 . HOW TO GET THIS CIRCULAR. Obta in a d d i t i o n a l c o p i e s of t h i s c i r c u l a r 
AC 1 5 0 / 5 3 4 0 - 1 4 , "Economy Approach L i g h t i n g A i d s " , from the F e d e r a l 
A v i a t i o n Agency, D i s t r i b u t i o n S e c t i o n , HQ-438, Washington, D. C. 20553 . 

A i r p o r t s S e r v i c e 
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Notes 

I The optimum location of the approach lights is in a horizontal 
plane at runway end elevation. 

2. A maximum 2 percent upward longitudinal slope tolerance 
may be used to raise the light pattern above objects within its 
area. 

3. A maximum | percent downward longitudinal stope 
tolerance may be used to reduce the height of 
supporting structures. 

4 All steady burning and flashing lights are aimed with 
their beam oxes parallel to the runwoy centerline ond 
intercepting the established approach slope at horizontal 
distance of <600' feet in advance of the light. 

FIGURE 1. TYPICAL LAYOUT FOR MEDIUM INTENSITY APPROACH LIGHT SYSTEM WITH SEQUENCED FLASHING LIGHTS 

5 All obstructions,os determined by applicable criteria lor 
determining obstructions to air navigation are lighted 
and marked as required. 

6 All steady burning and flashing lights in the system emit white 
light. 

7 Intensity control is provided for the steady burning lights. 
8. The flashing lights flash in sequence ot the rate of two 

flashes per second. 
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figure 3 
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Tht uk Of 3 12S i m p s will t l immol t t h t n t e t t l i t y of dtltfminit>g 
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« Pt^m-nibi* Ptrw ioi« lor tiomtrut |*od» it V- 2 4 0 wolit k 3 % * 12 volts 

d Moaimum f t t i t t a n c * of homtrun 4tad» i t R * ~|f" 2A*J5 a t r ^ f 4 2 7 o W , , * 

• Srnct I N r t i l t t o n c t of No 6 AWG wirt rt 0 . 4 0 3 ohrm / lOOO', No 6 AWO 

win 1 mo j b t u t t d if 0 3 0 0 ' t iporotioft i t d t t i r t d b t l « t t n Ih t MALS 
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14 A 10 minimum p o a f r tupply i t retommtrrdtd tor t h t MALS to mo hi 
aval tobl* o d t q u a t t powtr for t h t tsrnp loud , t amp t o t t r c n c n , l*ne 
l o t t t t , and olhfff von ob i t* 

\i ffotfio control may b t u*ed in litu o t MALS and soqutne t t f N t t h m g Irght* 
iwi tcn t* If radi« control it ui t t f , fht t r i a d , - burning ond Nothing lighfi 
a r e a c t i v o t t d timultdntovtly-

*£ T h t mcjin juncliott t o t may nor b t r t q u l r t d If t h t / SF p e w t r 
tupp l i t t dft near i n t approach I roh tv A INTENS IT¥ APPROACH LASH IMG LIGHTS 



AC 1 5 0 / 5 3 4 0 - 1 4 Attachment 1 
6 / 3 0 / 6 5 Page 7 and 8 

Nolts 
I TIM i M i a l t o t i o n t i n o u l d c o n f o r m t o Thd d p p l i c a b l t ( t c i l o n i o t i h i 

N o t i o f t o l E l i o l i i c o l C * d d a n d l o c a l * o d * » 

C O N T R O L S T A T I O N 

( S E E N O T E I S ] - . 

0 1 
NO 

P R E F A B R I C A T E D M E T A L H O U S I N G 

F O R E L E C T R I C A L E Q U I P M E N T 

( A C I S O / 5 3 4 0 - 9 O B V A U L T 

S E E N O T E 12 

P R I M A R Y P O W E R 

A S H E O U I H E O 

( S E E N O T E S I 

I S O / 2 4 0 V , 6 0 <U,I • 

l.o °A Q..QJ 

O U T P U T - S 4 0 V A C 

. 8 0 C Y C L E , I K W 

MAXIMUM L O A D tJ 
f 

2 - ^ W I R E S ( S I Z E T O B £ C A L C U L A T E D } 

I S E C N O T E »4 1 

E X I S T I N G RUNWAY. 
LIGHTING CIRCUIT 

4 . 1 NO- I ? A W G W I R E S , 

IF R E Q U I R E D . ( S E E N O T E 4 . ) 

2 . L i g h t n i n g a r r t t t t r i f o r p Q w t f a n d c o n t r o l l i n t t thou ld b i i n i l a l J i d 

3 . Art a d d i t i o n a l IKW l o a d - H I T* a d d i d 1 0 l h « r e g u l a t o r IF t h i REJLft 

u n i t t a n c o n n e c t i d I n t o t h i r u n w a y Hghtina. c i r c u i t . 

4 Th# R E L S unirt o r t c o n n t t t t d i n t o t h t « l « c l n c o l c i r c u i t * in 

o t c o r d o n c t w i t h t h i t q g L p r n t n t f n o m i f o t i y r t x t r t c o f f l f f l t f i d o M o r i i . 

5 , F u t t t o n d c i r c u i t b r i a h t r t t h o u l d b i In a c c o r d a n c e w l l h 

e a u i p m t n t r a t i n g t . 

6 Tti« r u n w a y e n d i d e n t l f l e f l ight t y t l t m i t grourttf td a t 

s p e c i f i e d tn I n * p l a n t t o r t h t m f l o l f a l i o n . 

7 T h t ep'CTMK l o c o turn t o r t o e h l i g h t uni t I t in UTIT w i t h th# r u n w a y 

t h r t t h o l d o t 4 0 f t i t from t h e r u n w a y t d g t l i g h t . 

8 ft p l u t or m i n u t 2 0 0 f o o t t o If r o n e * i t p t r m i t l e d in l o c a t i n g 

I n * fcgbl m i l in i m i wi th t h * r u n w a y i h r t t h c l d , 

9 . T h i l i g h t u n i l t a n t q u a l l y t p a c t d , * i 1 h i t t p e c t t o e a c h 

fl1h*r,FrOtTi I h t TVTIWQJ thr+lhQla' . 

10- T h f b t o r o c t n t i r h n t o t e a c h l ight unit i t o i f f i td 1 5 * o u t w a r d 

f r o m a l i n t p a r o l 1*1 t o t h t r u n w a y c t n t t r l t u i a n d Inclined a t 

o l an a not* 1 0 * a b o v e i h t h o r i z o n t a l . 

11. L o c a l c o n t r o l t o n b * o b t o i n o d tor REILS If requ ired for I h t 

i n s t a l l a t i o n . T h t l o t o l t w i t c h i t o t s p e c i f i e d in S p e c . L - 8 4 9 . 

12, N o e n e l o t u r t i t r t d j u i r t d if t h t *d,L*pr»*nt t h o w n in r h t 

h o m i n g i t d n i g n t d f o r o u t d o o r t t r v i c t -

ft T h t l i g h t ttftltlrC0ntrol 0 0 * and Lioht Utlil lOCOl Contro l s Of* 

i n o c c o r d a n c t w i t h S p e c i f i c a t i o n L - B O . 

S o m p i t c a l c u l a t i o n t o d t t t r m i n t t h i m a i i t n u r n d l a t a n c i 

b t l w t t n t h i d i t t r l h ^ t l a n i r o n t f o r i m r a n d f h t f w l h i t f R E I L S 

Jtght u n i t a t i r t a no . 12 A W G w i r « | r * t > t i o n c t * 1 - 6 2 o h m * / 1 0 0 0 ' 1 . 

o. L o c o ! c o n d i t i o n * 

H R w d of £ REILS light u a i t t - I K W m o i i m u m 

( 2 ) A v a i l a b l e r o t i o g t f r o m d i s t r i b u t i o n t r a n s t o r m t r t o r REILS - £ 4 0 

v o l t t t i v 

h. C o l c u l o t i o n i 

W PPP. w j j t * / l ighl u n i t » 2 l i g h t w i l t * 4 . IS a m p c r u l o a d c u r n n t 

£ 4 0 n o l t t 

121 S 4 0 i 5 % » I Z t o I I * p t r m i i t l b l t l i n t i o u f a h a v t r o l t d 

v o l t a g t o t f u r l h t t t f l i l u r t , 

( 3 1 1 - 6 2 o h m i / 1 0 0 0 * i 4 . 1 6 a m p t r t t l o a d c u r r e n t • fl.74 vol t • / 

1 0 0 0 ' 

\A\ | £ y g i T t p t r r n l t u b l t VO • t 7 6 0 t t t f 

« 7 4 V D / I O O O * 

( S t . S i n e * t w o w l n t a r t r t q u l r i d I h t m a « t o m d i t t a n c t I t i T B Q • 

9 9 0 t t t f 

( E l T o d t t i f m l n * t h * maKlf lwin d i t l o n e t u s i n g o r h t r *LR* 

o b t a i n f h i r f i i i f o n c i of I h i w t r t p i r 1 0 0 0 " o n d f o l l o w t h i 

o b o v t p r o c t d u r t . 

1 9 T h t c o n t r o l t i o l i o n MCJ b « o r t m o t t c o n i r o H o d t v l i c h ^ r o d i o 

t o n l f o l , or a u t o m a t i c c o n t r o l I o h o t B c t l l or t i m i n g d t v l t t t J . 

R E i L ( S E E NOTE 1 3 ) -

WIRING FOR MULTIPLE OPERATION 

IAL LAYOUT AND WIRING DIAGRAM FOR RUNWAY [NO IDENTIFIER LIGHT SYSTEM 



EXISTING RUNWAY LIGHTING CIRCUIT-. 
NO S CABLE I SEE NOTE J) " 4 

REIL 

CONTROL BOX 

REIL (SEE NOTE 131 

^ EXISTING RUNWAY 
THRESHOLD LIGHTS 

V. 
NO •£ AWG 

WIRES, IF MOUIREO 
(SEE NOTE 4 1 

WIRING FOR SERIES OPERATION 

SEAM AXIS OF LIGHT UNIT 

THRESHOLD LIGHTS 

J 
RUNWAY EDGE —' 

• ^ S E E NC 

40- :gf *ND 10 
SEE NOTES 7 , 6 , 9 

~ I S ' 

• BEAM AXIS OF 

TYPICAL LAYOUT 

FIGURE 5. 
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r~" C l R O t l T BREAKER 
PANEL -

L . M A L S LOAD REMOTE I -~»~| 
C O N T R O L L E D — , 1 

R E L A Y 

r5^ 
(Ojcr 

PREFABRICATED METAL I 
HOUSING OR VAULT [ -•• 

I S E E N O T E * ) i 

1 2 0 / 2 4 0 VAC 

O o -
T / T 5 -c T i > -o - ~ o -

REMOTE CONTROLLED 
PRIMARY S W I T C H — -
(SEE N O T E II 

PRIMARY POWER 
A S R E O U R E D 

M A L S POWER S \ * P L Y ( T A P P E D TRANSFORMER) ^ 
10 KW MINIMUM OuTPVT 

1 2 0 V O L T S OR J A O VOLTS SYSTEM TO 
STEADY BURNING LIGHTS, A S REOUIRED 

2 0 V A C INPUT 
( S E E N O T E S J A N D 5 

ON FIGURE 2 1 

1 - WIRE S Y S T E M TO TLASHING L I G H T S , 
1 2 0 y 2 4 0 V A C OR 2 4 0 / 4 8 0 V A C , A S 
REOUIREO 

TIMING WIRES TO FLASHING LIGHT UNITS 

1 T h e r i m o l t c o n t r o l l e d p r u n o r y s e i i l c h a t Ore- v i e d TO c o n t r o l t h e ON - O F F 

o p e r o f i o n o f ( h e M A L S / S F . T l i e s e i v j i t t h e e m a y b e r a d i o c o r i i r a l l e d -

2 T h e " H i " o o e l l i o r * i n i h « c o n t r o l s t a t i o n c a n b o u t e d l o r d a y a n d n i g h l - J > 

i n s t r u m e n t o p e r a t i o n s a n d t h e " L O W " p o s i l i p n f o r n i g h t V F R o p e r a t i o n s ft 

Trai s n i t c * m a y b e c o n t r o l l e d m a n u a l l y , o e a o h o t o o l e c l r i c d e v i c e or by a t iming ^ 

d e v i c e 

1 T h e a p p l i c a b l e n o t e * on f i g u r e I APPLY t o I n n f j g u r e ^ | ? 

4 . An e n c l o s u r e >i no l t t g u j r e d t o r e q u i p m e n t d e p o n e d f o r o u t d o o r s e r v i c e rjrj {jj 

FIGURE 3 . DAY, NIGHT, AND NIGHT-INSTRUMENT BRIGHTNESS CONTROL ® rt 

FOR MEDIUM INTENSITY APPROACH LIGHT SYSTEM ^ ~ 



WIRES FOR THE MEDIUM INTENSITY APPROACH 
LIGHTS AND SQUENCED FLASHING LIGHTS POWER 
SUPPLIES FROM LIGHTNING ARRESTER BOX 
ISEE NOTE 3) 

CONDUIT -

MASTER TIMER WIRES 
FROM LIGHTNING 
ARRESTER BOX 
( S E E NOTE 11 

WIRES TO CENTERLINE MEDIUM 
INTENSITY APPROACH LIGHTS 
AND SQUENCED FLASHING LIGHTS 
LOCATED AT LIGHT BAR STATIONS 
ZOO FT , 4 0 0 F t , 600 FT., AND 800 
FT, FROM THE RUN WAT THRESHOLD, 

SEE NOTES 1,6 8 7-

WIRES TO CENTERLINE MEDIUM 
INTENSITY APPROACH LIGHTS 
AND SQUENCED FLASHING LIGHTS 
AT THE LIGHT BARS LOCATED AT 
STATIONS 1000 FT , 1200 FT, AND 
1400 FT FROM THE RUNWAY THRES­
HOLD. 

TO MEDIUM INTENSITY LIGHT BAR 
LOCATED AT STATION 1000 FT 
FROM THE RUNWAY THRESHOLD 

- l " CONDUIT 

TO MEDIUM INTENSITY LIGHT BAR 
- LOCATED AT STATION 1000 FT. 

FROM THE RUNWAY THRESHOLD. 

Notes: 

I. The housing for thf junction bos is 11 gauge steel, 
gohraniied by hot dipping. 

E A grounding lug is provided inside the housing. 
The lug (Mould be adequate faro Na6AWG conductor. 

3. The four wires far Ihe medium intensity approach 
lights and sequenced flashing lights from the lightning 
arrester box may be No.6 AWG, 600 volt wires. 

4 The seven master timer wires from the lightning arrester 
bos may be No. 19 AWG conductors. 

5 All terminal Mocks ore the pressure type. 

6. The junction boi is provided with o removable top Cover 

7 The junction ban is designed tor underground 
installation. 

FIGURE 4 . TYPICAL DETAILS FOR MAIN JUNCTION BOX 



ST4MMHD P'p*E rLWHlikLD B f 

L l N « T f t ( U l W T E S 3, 
4 W C ) 1 

l*QM* Suf*»LT 

O I E NOTE I 7 Ahp | f 

/ J W C T K W BOX 1 « f HOT! | | 

FRONT VIEW EttO VIEW 

TYPICAL M A L S / S F tN 5 T A L L AT>OTj_FOR MOUNTING HEIGHTS 4 TO IQ F E E T 

« s i J L L L i r - o * i com** t tcw m ~-
PrtOHR J H G T r -.SEE wOT£ j r < R 0 > , 9 , 

' L I 4 I T IMIT 

. JV»CT>ON BOX t S E E NOTE J I 

6 « t , 9 » LOCAL 

i. <i*0um*Q MOD 
(SEE nOTE * 1 

FRONT VIEW 
ENO VIEW 

TYPICAL MALS/ SF INSTALLATION FOR MOUNTING HEIGHTS UP TO 4 FEET 

M a f i 

i T h * frMSllOiwi* ctfitsrm lo Iht appL.c4l?<f wt f io f l * fir* *h* rigtlenoi 
£toc:1r i« l Co4* end uxo l CodM. 

2. T n * L-a*fl KtKtm boi ibqt t * m t o ' l i d » an « t i t { ' « i port o l 

rtta light bar a u t u i f ig p * ' * " 1 ro 6 * t n t i « « d 

S- Nigh greet » m w W r prpt if, r.,rni»r)t<l- by ffcf i n t t B l l -
Orjflfl e o c i r U I O r » piFrTi i t t U in i ln t lg t ion Ol 1 r * L ' B * 8 r ight 
bar U * « f T i f t l y at t h * •U**a1ipn mdhcartd PA ThB plOrtl . 

4 U n i t * * 0 t l i « r w * i t i p t c i f i t d . ttOfldftrtd 2 inch ptpt W u f l t j 
for (ftowntioa tr t t L - 6 4 8 ona tipiipjnaril 

5 Frangible t i t t n 

a t r * Q u r t d . 
I OT •urrks lW' B f 1 h * n i l D l i B l i a n conlrgcigr 

ft- Each L - liQAf tat o t i t n b l y and L - fl«ft ftatBjng |qn| 
unit i t ddaqtalily graundwl T h f j r i v d red rad i f * tn t fa i l * 
grkan ar« 'p accordtvtcB tl>t appliceblt M t t i o w 
lt*m L - 1 0 9 «sf Standard Sp«e i f i c« t«n* fpf C o n f t f y e i x * 
at A i r p a r l j 

1 T h i u i * a' conertr* fflundarton i i « ndcaigd o» i h t 

plant 

6 T l w fnetirMi for r * t cewctT* tguArfdrkgr. i* g» toKi f icd hi 
r r t f i P - 6 1 0 or Standard S p K i f i v D n i igr Contraction 
of Aw-porl. . 

9, TIM Mutalkolxw * l P 9 » f r and e«*1»0. w i i •* •!> 
gecontonct t h i appttcabW tact ion * t n t n (.- >0B 

4 ' S tWt fo r t SpflctllcgltQni tar C m t i H C l i f l l i o f *#pdr1>. 

C T h i t " 6 4 6 and L - & 4 & u v f i arm auBmbl t td in gecordaret 
wi th r h t fTMnu(aciur«r'» lAftrgClienft 

o 
Ln 
o 

L P 

o 

Ot f * 4 r » L L * T K * COnTiUcTD" •» 

SO" UJI1IHUM 

i—^"f-• - p * P rr 
U ^ % - OnOUMDM BOO J i-3 O 

« « n i t c i » t e » i E p P v i e w 3 (S 
FRONT VIEW a rr 

TYPICAL RUNWAY END INPENTlFIER LIGHT UNIT INSTALLATION 

FIGURE 6. TYPICAL EQUIPMENT INSTALLATION DETAILS FOR MALS/SF AND REILS 



DEPARTMENT OF TRANSPORTATION FEDERAL AVIATION ADMINISTRATION PO8TA0B AND FBBS PAID 
Washington, D.C. 20591 , ^ * D I ! E A t • * T , * T ' 0 N 

6 A D M 1 N 1 S T 8 A T 1 0 N 

O f f i c i a l B u s i n e s s D O T 5 1 5 
PENALTY FOR PRIVATE USE. H00 

" 3 V 

8 0 0 I " ' ' -


