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A D V I S O R Y 
C I R C U L A R 

DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 
SUDJEGT: AIRCRAFT GROUND HANDLING AND SERVICING 

1. PURPOSE. T h i s a d v i s o r y c i r c u l a r c o n t a i n s i n f o r m a t i o n and g u i d a n c e f o r 
the s e r v i c i n g and g r o u n d h a n d l i n g o f a i r c r a f t . 

2 . GENERAL. The a v i a t i o n i n d u s t r y has found through e x p e r i e n c e t h a t f i r m 
s a f e t y p r a c t i c e s d e t e r a c & i d e n t s . T h i s a d v i s o r y c i r c u l a r c o n t a i n s 
g e n e r a l l y accepted , i n f o r m a t i o n and s a f e t y p r a c t i c e s which may h e l p 
p r e v e n t i n j u r i e s t o p e r s o n n e l and damage to a i r c r a f t . 

3 . DIRECTING MOVEMENT OF AIRCRAFT* The p e r s o n d i r e c t i n g an a i r c r a f t b e i n g 
t a x i e d s h o u l d s t a y f a r enough ahead and to the l e f t of the a i r c r a f t f o r 
the p i l o t t o h a v e an u n o b s t r u c t e d v i e w o f him. 

a . Use the s t a n d a r d hand s i g n a l s i l l u s t r a t e d i n F i g u r e s 1 o r 2 , as 
a p p l i c a b l e , a s shown i n A p p e n d i x 1 o f t h i s A C . 

b . When d i r e c t i n g a i r c r a f t d u r i n g d a r k n e s s o r inc l ement w e a t h e r , the 
guideman s h o u l d u s e i l l u m i n a t e d o r r e f l e c t i v e wands . 

c . Movement o f a i r c r a f t i n c o n g e s t e d a r e a s s h o u l d b e a v o i d e d . However , 
when n e c e s s a r y , a d d i t i o n a l guidemen s h o u l d b e s t a t i o n e d n e a r the 
a i r c r a f t w i n g - t i p s to a s s u r e t h a t a d e q u a t e c l e a r a n c e i s m a i n t a i n e d . 

4 . PARKED AIRCRAFT. When an a i r c r a f t i s p a r k e d , the main g e a r w h e e l s s h o u l d 
b e chocked f o r e and a f t . I f the a i r c r a f t i s to remain o v e r n i g h t o r i f 
w inds a r e e x p e c t e d , f l i g h t c o n t r o l l o c k s s h o u l d b e u s e d . 

a . W h i l e t u r b i n e - p o w e r e d a i r c r a f t a r e no t i n s e r v i c e o r b e i n g worked on , 
e n g i n e p l u g s s h o u l d b e i n s t a l l e d t o p r e v e n t damage from d u s t , d e b r i s , 
n e s t i n g b i r d s , e t c . 
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b . Ground p e r s o n n e l s h o u l d d e v e l o p a h a b i t of making a v i s u a l check o f 
the a i r c r a f t as soon a s i t i s p a r k e d and s e c u r e d . B e f o r e the f l i g h t 
c r e w d e p a r t s , a d v i s e them o f any u n s a f e c o n d i t i o n t h a t may have been 
o b s e r v e d and d e t e r m i n e the n a t u r e o f s e r v i c e s t h a t w i l l b e r e q u i r e d 
f o r the next f l i g h t . T h i s p r o c e d u r e may p r e v e n t u n w a r r a n t e d d e l a y s 
o f the next d e p a r t u r e o r p o s s i b l e i n - f l i g h t f a i l u r e s . Examples of 
c o n d i t i o n s t h a t may b e o b s e r v e d a r e : low o r f l a t t i r e s ; c r a c k e d 
w i n d o w s ; n i c k e d p r o p e l l e r b l a d e s ; l o o s e p r o p e l l e r s p i n n e r s ; o i l and 
f u e l l e a k s ; damaged f l i g h t s u r f a c e s ; e t c . 

CAUTION: Many p e o p l e have been i n j u r e d by p r o p e l l e r s i n 
a moment of c a r e l e s s n e s s . When i t becomes n e c e s s a r y to 
p o s i t i o n p r o p e l l e r s , they s h o u l d b e h a n d l e d as i f the e n g i n e 
i s g o i n g to s t a r t . B e f o r e moving a p r o p e l l e r , a l w a y s check 
t o b e s u r e the i g n i t i o n s w i t c h e s a r e i n the "off" p o s i t i o n , 
and the t h r o t t l e and m i x t u r e c o n t r o l l e v e r s a r e i n the 
"c lo sed" p o s i t i o n . A l w a y s s t a n d c l e a r o f p r o p e l l e r b l a d e 
p a t h , p a r t i c u l a r l y when moving the p r o p e l l e r , b e c a u s e o f a 
p o s s i b l e i n a d v e r t e n t e n g i n e s t a r t . P a r t i c u l a r c a u t i o n 
s h o u l d b e p r a c t i c e d a r o u n d warm e n g i n e s . 

5 . TIE-DOWN OF AIRCRAFT. I n f o r m a t i o n r e l a t i n g to a i r c r a f t t i e - d o w n 
t e c h n i q u e s , equipment , and anchor i n s t a l l a t i o n s i s p r o v i d e d i n F e d e r a l 
A v i a t i o n A d m i n i s t r a t i o n A d v i s o r y C i r c u l a r 20-35B, T ie -Down S e n s e . I t 
i s a good p r a c t i c e to a l w a y s t i e - d o w n s m a l l a i r c r a f t a f t e r each f l i g h t 
and l a r g e a i r c r a f t when u n u s u a l l y h i g h w i n d s a r e e x p e c t e d . When not I n 
u s e , whee l c h o c k s , t i e - d o w n r o p e s , o r cha ins , and o t h e r equ ipment , may 
b e s t o r e d s a f e l y n e a r the w ing t i e - d o w n anchor p o i n t s on the ramp. 
These a r e u s u a l l y l o c a t e d o u t s i d e o f the a i r c r a f t wheel t r a f f i c p a t t e r n . 
Wheel chocks s h o u l d b e p a i n t e d a b r i g h t c o l o r so they can b e e a s i l y s een . 

6. TOWING OF AIRCRAFT. When towing a i r c r a f t , the p r o p e r t o w - b a r must b e 
u s e d . The wrong type o f t o w - b a r , o r m a k e s h i f t equ ipment , can cause 
damage to the a i r c r a f t . P e r s o n s p e r f o r m i n g towing o p e r a t i o n s s h o u l d b e 
t h o r o u g h l y f a m i l i a r w i t h the p r o c e d u r e s t h a t a p p l y to the type o f 
a i r c r a f t to b e moved. P a r t i c u l a r c a r e must b e e x e r c i s e d when p u l l i n g o r 
p u s h i n g an a i r c r a f t w i t h a tow v e h i c l e . 

a . One s h o u l d n e v e r tow an a i r c r a f t i n c o n g e s t e d a r e a s w i t h o u t guidemen 
to a s s i s t i n d e t e r m i n i n g t h a t t h e r e i s a d e q u a t e c l e a r a n c e . 

b . No l e s s than two p e o p l e s h o u l d b e used to tow l a r g e a i r c r a f t , i n c l u 
d i n g a q u a l i f i e d p e r s o n i n the c o c k p i t to o p e r a t e the a i r c r a f t 
b r a k e s , and a q u a l i f i e d tow v e h i c l e o p e r a t o r . One man s h o u l d b e 
a b l e to s a f e l y move a l i g h t a i r c r a f t w i t h a h a n d - o p e r a t e d p o w e r -
towing d e v i c e o r t o w - b a r p r o v i d e d f o r the a i r c r a f t . 
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c . The man o p e r a t i n g the tow v e h i c l e s h o u l d a s s u r e t h a t the nose 
whee l s c i s s o r s o r t a i l w h e e l l o c k l a d i s e n g a g e d , when a p p l i c a b l e , 
b e f o r e a t t e m p t i n g t o move the a i r c r a f t . He s h o u l d a l s o make 
c e r t a i n t h a t the nose whee l s w i v e l i n g l i m i t s a r e not exceeded 
d u r i n g the towing o p e r a t i o n . 

d . The a i r c r a f t eng ines s h o u l d n o t , under normal c i r c u m s t a n c e s , b e 
o p e r a t e d d u r i n g towing o p e r a t i o n s . However , the p r o c e d u r e o f 
p u s h i n g t r a n s p o r t a i r c r a f t away from t e r m i n a l g a t e s , used by 
a i r l i n e s f o r d i s p a t c h , i s an e x c e p t i o n . I f e n g i n e s a r e o p e r a t e d 
d u r i n g towing o p e r a t i o n s , p r o c e d u r e s w i l l b e needed to keep 
p e r s o n n e l away from r o t a t i n g p r o p e l l e r s and away from the danger 
zones o f j e t e n g i n e s . 

ft. P r i o r to movement o f any a i r c r a f t , a l l l a n d i n g g e a r s t r u t s and 
t i r e s s h o u l d b e p r o p e r l y i n f l a t e d and b r a k e p r e s s u r e b u i l t up 
when a p p l i c a b l e . 

f. The tow v e h i c l e o p e r a t o r s h o u l d a v o i d sudden s t a r t s and s t o p s . 
The a i r c r a f t b r a k e s s h o u l d b e a p p l i e d o n l y i n an emergency, on 
command from the tow v e h i c l e o p e r a t o r o r h i s c l e a r a n c e man. 

g . C l e a r a n c e must b e o b t a i n e d from the a i r p o r t c o n t r o l t o w e r , e i t h e r 
by a p p r o p r i a t e r a d i o f r e q u e n c y o r by p r i o r arrangement through 
o t h e r means, b e f o r e moving a i r c r a f t a c r o s s runways o r t a x i w a y s . 

7. TAXIING OF AIRCRAFT. Only r a t e d p i l o t s o r o t h e r q u a l i f i e d p e r s o n s 
s h o u l d b e a u t h o r i z e d t o t a x i a i r c r a f t . P e r s o n s a u t h o r i z e d to t a x i 
a i r c r a f t s h o u l d be f a m i l i a r w i t h the a i r p o r t c o n t r o l communications 
p r o c e d u r e s and r a d i o f r e q u e n c i e s . 

8. AIRCRAFT FUELING. Improper f u e l i n g p r o c e d u r e s may c a u s e a i r c r a f t 
a c c i d e n t s and i n - f l i g h t i n c i d e n t s . I f o p e r a t o r s o f f u e l i n g f a c i l i t i e s 
e s t a b l i s h p r o c e d u r e s f o r s a f e and p r o p e r f u e l i n g o f a i r c r a f t and 
f u e l i n g p e r s o n n e l f o l l o w t h e s e p r o c e d u r e s , many a i r c r a f t a c c i d e n t s 
o r i n c i d e n t s w i l l be p r e v e n t e d . F u e l i n g p e r s o n n e l s h o u l d b e f a m i l i a r 
w i t h the f u e l r e q u i r e m e n t s f o r the models and types o f a i r c r a f t they 
a r e s e r v i c i n g . The f o l l o w i n g p a r a g r a p h s c o n t a i n a d e s c r i p t i o n of 
p r o b l e m s t h a t may be e n c o u n t e r e d i n f u e l i n g a i r c r a f t and recommended 
p r o c e d u r e s f o r combat ing t h e s e p r o b l e m s . 

a . W a t e r i n the F u e l . 

( 1 ) W a t e r occurs i n a v i a t i o n f u e l s i n t h r e e f o r m s : 

( a ) D i s s o l v e d w a t e r o c c u r s s i m i l a r to the humid i ty i n the 
atmosphere t h a t c o n v e r t s t o d r o p l e t s and s e t t l e s out as 
the f u e l t e m p e r a t u r e d e c r e a s e s d u r i n g f l i g h t . 
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( b ) Suspended w a t e r a p p e a r s i n t h e form of d r o p l e t s t h a t 
r e f l e c t l i g h t . High c o n c e n t r a t i o n o f d r o p l e t s w i l l c a u s e 
f u e l to have a c l o u d y o r hazy a p p e a r a n c e . 

( c ) S o l i d b o d i e s o f w a t e r may b e c a u s e d by l e a k a g e o f s t o r a g e 
t a n k s , l e a k i n g f i l l e r neck s e a l s , o r the s e t t l i n g out o f 
suspended w a t e r d r o p l e t s . 

( 2 ) A c c u m u l a t i o n o f w a t e r . T h e r e i s no way o f p r e v e n t i n g the 
a c c u m u l a t i o n o f w a t e r formed t h r o u g h c o n d e n s a t i o n i n f u e l 
t a n k s . The a c c u m u l a t i o n i s c e r t a i n , and the r a t e o f a c c u m u l a t i o n 
w i l l v a r y j so i t i s recommended t h a t s t o r a g e t a n k s , f u e l t r u c k 
tanks and a i r c r a f t f u e l t a n k s b e checked DAILY f o r the p r e s e n c e 
o f w a t e r . Any w a t e r d i s c o v e r e d s h o u l d b e REMOVED i m m e d i a t e l y . 
I n a d d i t i o n t o the d a i l y w a t e r check , f u e l tanks s h o u l d b e 
CHECKED AFTER EACH DELIVERY a s i n s u r a n c e a g a i n s t i n a d v e r t e n t 
w a t e r c o n t a m i n a t i o n . 

( 3 ) The minimum s e t t l i n g t i m e . A d e q u a t e s e t t l i n g t ime i s NECESSARY 
f o r a c c u r a t e t e s t i n g . The minimum s e t t l i n g t ime f o r a v i a t i o n 
g a s i s 15 minutes p e r f o o t - d e p t h o f f u e l and 60 minutes p e r 
f o o t - d e p t h o f t u r b i n e f u e l . 

( 4 ) W a t e r checks o f s t o r a g e tanks and f u e l t r u c k s may b e made by 
a t t a c h i n g w a t e r d e t e c t i n g p a s t e , o r l i t m u s p a p e r , t o the bot tom 
o f the tank d i p s t i c k . 

( a ) Push the d i p s t i c k t o the bot tom o f the tank and h o l d 
f o r 30 s e c o n d s . When the s t i c k i s removed, the d e t e c t i n g 
p a s t e o r l i t m u s p a p e r w i l l have changed c o l o r i f w a t e r i s 
p r e s e n t . 

( b ) The s o u r c e o f e x c e s s i v e amounts o f w a t e r must b e d e t e r 
mined and c o r r e c t e d b e f o r e f u r t h e r use o f f u e l from the 
t a n k . 

b . Rust and s c a l e d i s l o d g e d from the i n s i d e o f f u e l s t o r a g e tanks may 
e n t e r the a i r c r a f t f u e l t a n k s and c l o g s y s t e m s . T u r b i n e f u e l t ends 
to d i s l o d g e r u s t and s c a l e and c a r r y the p a r t i c l e s i n s u s p e n s i o n . 
Because o f t h i s , f u e l d i s p e n s i n g equipment f i l t e r s s h o u l d b e s e r v i c e d 
f r e q u e n t l y . A v i a t i o n g a s o l i n e s h o u l d not b e s t o r e d i n tanks o r 
equipment t h a t have been used f o r t u r b i n e f u e l s t o r a g e . 

c . M i c r o - o r g a n i c growth t h r i v e s i n t u r b i n e f u e l and a p p e a r s a s a s o a p y , 
s l i p p e r y s l i m e on the i n s i d e s u r f a c e s o f f u e l s t o r a g e t a n k s . M i c r o 
organ i sms o f b a c t e r i a and f u n g i m u l t i p l y r a p i d l y and may c a u s e 
s e r i o u s c o r r o s i o n i n a i r c r a f t f u e l t a n k s , a s w e l l a s c l o g f u e l 
f i l t e r s , s c r e e n s , and c o n t r o l u n i t s . T h e r e f o r e , t u r b i n e f u e l s t o r a g e 
tanks s h o u l d b e checked f r e q u e n t l y f o r the p r e s e n c e o f s l i m e o r 
m i c r o - o r g a n i c g r o w t h . I f f o u n d , the tank s h o u l d b e c l e a n e d t h o r o u g h l y 
t o a s s u r e removal o f the m i c r o - o r g a n i c growth and p r e v e n t f u r t h e r 
c o n t a m i n a t i o n . 
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d . D i r t , l i n t , and d u s t may c o l l e c t on f u e l d i s p e n s i n g hose n o z z l e s 
when p r o p e r s t o r a g e r e c e p t a c l e s a r e not u s e d . F u e l hose n o z z l e s 
s h o u l d no t b e s t o r e d i n such a manner t h a t d i r t o r m o i s t u r e w i l l 
c o l l e c t i n them. A l w a y s check the n o z z l e f o r d i r t and w a t e r b e f o r e 
u s i n g i t . 

e . Contaminat ion w i t h o t h e r t y p e s o r g r a d e s o f f u e l can c a u s e a i r c r a f t 
e n g i n e damage and p o s s i b l e f a i l u r e i n f l i g h t . T u r b i n e f u e l s mixed 
w i t h a v i a t i o n g a s o l i n e r e d u c e the a n t i k n o c k and v o l a t i l i t y o f 
f u e l s r e q u i r e d f o r r e c i p r o c a t i n g e n g i n e s . Q u a n t i t i e s o f a v i a t i o n 
g a s o l i n e mixed w i t h t u r b i n e f u e l s w i l l c a u s e damaging l e a d d e p o s i t s 
t o c o l l e c t i n j e t e n g i n e s when used i n d i s c r i m i n a t e l y . T r a n s p o r t a t i o n 
o r s t o r a g e o f t u r b i n e f u e l i n tanks p r e v i o u s l y used f o r s t o r a g e o r 
t r a n s p o r t a t i o n o f a v i a t i o n g a s o l i n e i s not recommended a s contamina
t i o n from r u s t and s c a l e , o r a p o s s i b l e change of f u e l s p e c i f i c a t i o n , 
may r e s u l t . 

A d d i t i v e s . C e r t a i n t u r b i n e - e n g i n e - p o w e r e d a i r c r a f t r e q u i r e the 
u s e o f f u e l c o n t a i n i n g a n t i - i c i n g a d d i t i v e s . T h e r e f o r e , f u e l 
p e r s o n n e l must know whether o r not the f u e l s they d i s p e n s e c o n t a i n 
a d d i t i v e s . When a n t i - i c i n g a d d i t i v e s a r e to b e added to the f u e l , 
t h e m a n u f a c t u r e r ' s i n s t r u c t i o n s ( u s u a l l y p r i n t e d on the c o n t a i n e r ) 
s h o u l d b e f o l l o w e d to a s s u r e p r o p e r m i x t u r e . A n t i - i c i n g a d d i t i v e 
c o n t e n t i n e x c e s s of 0,15% b y volume o f f u e l i s not recommended 
a s h i g h e r c o n c e n t r a t i o n can c a u s e the a i r c r a f t f u e l c a p a c i t a n c e 
system to g i v e e r r o n e o u s i n d i c a t i o n s . C o n c e n t r a t i o n s o f a t l e a s t 
0.05% a d d i t i v e b y volume o f f u e l a r e e f f e c t i v e i n e l i m i n a t i n g 
m i c r o b i a l g r o w t h . 

g . F u e l - D i s p e n s i n g Equipment . F u e l - s e r v i c i n g v e h i c l e s s h o u l d b e 
c o n s p i c u o u s l y and l e g i b l y marked to i n d i c a t e the type and g r a d e 
o f f u e l , 

( 1 ) M a r k i n g s s h o u l d b e d i s p l a y e d on each s i d e and on the r e a r o f 
the v e h i c l e i n CONTRASTING c o l o r s . 

( 2 ) F u e l h y d r a n t s and p i t i n s t a l l a t i o n s s h o u l d b e i d e n t i f i e d 
s i m i l a r l y , a c c o r d i n g to type o f f u e l and g r a d e , 

( 3 ) T u r b i n e - f u e l i n g v e h i c l e s s h o u l d b e marked to show whether o r 
not a n t i - i c i n g a d d i t i v e s a r e c o n t a i n e d I n the f u e l b e i n g 
d i s p e n s e d . 

( 4 ) L e a k i n g o r o t h e r w i s e d e f e c t i v e pumping equipment , p l u m b i n g , 
h o s e s , n o z z l e s , and g r o u n d i n g c a b l e s o f f u e l - d i s p e n s i n g 
v e h i c l e s and s t a t i o n a r y f a c i l i t i e s s h o u l d b e r e p a i r e d b e f o r e 
f u r t h e r u s e . F u e l - n o z z l e - l e v e r s t o p notches s h o u l d be 
removed to a v o i d the p o s s i b i l i t y o f an i n a d v e r t e n t b l o c k i n g -
open o f the v a l v e . 
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( 5 ) F u e l - d i s p e n s i n g v e h i c l e s , and s t a t i o n a r y f a c i l i t i e s , s h o u l d b e 
e q u i p p e d w i t h a p p r o p r i a t e f i r e e x t i n g u i s h e r s , f i r e b l a n k e t s , 
s t a t i c g r o u n d i n g c a b l e s , e x p l o s i o n p r o o f f l a s h l i g h t s , and 
l a d d e r s . F i r e e x t i n g u i s h e r s s h o u l d b e l o c a t e d so they a r e 
a c c e s s i b l e from e i t h e r s i d e o f the v e h i c l e and remote from 
p r o b a b l e f i r e h a z a r d . 

( 6 ) F u e l i n g v e h i c l e s s h o u l d b e p o s i t i o n e d a s d i s t a n t from the 
a i r c r a f t a s p e r m i t t e d by the l e n g t h o f the f u e l d i s p e n s i n g 
h o s e . M o b i l e u n i t s s h o u l d b e p a r k e d p a r a l l e l t o o r h e a d i n g 
away from the a i r c r a f t w ing l e a d i n g e d g e , so i t may b e moved 
away q u i c k l y i n the event o f an emergency. When the f u e l i n g 
o p e r a t i o n i s c o m p l e t e d , the f u e l i n g v e h i c l e s h o u l d b e p a r k e d 
a t l e a s t f i f t y f e e t from a i r c r a f t o r b u i l d i n g s and p o s i t i o n e d 
i n a manner to p e r m i t removal f rom the a r e a w i t h o u t d e l a y . 

h . F u e l i n g p r o c e d u r e s * F u e l i n g p e r s o n n e l s h o u l d f i r s t check w i t h the 
f l i g h t crew t o d e t e r m i n e the type and g r a d e o f f u e l r e q u i r e d , 
i n c l u d i n g a d d i t i v e s f o r the a i r c r a f t . I t i s a good p r a c t i c e to 
have the p i l o t s i g n a r e q u e s t f o r s e r v i c e , i d e n t i f y i n g the g r a d e and 
q u a n t i t y o f f u e l d e s i r e d . I n the a b s e n c e o f the f l i g h t c r e w , f u e l i n g 
p e r s o n n e l s h o u l d check the p l a c a r d l o c a t e d n e a r the a i r c r a f t f u e l 
tank f i l l e r p o r t , o r the a i r c r a f t o w n e r ' s manual t h a t i s u s u a l l y 
c a r r i e d i n the a i r c r a f t , to d e t e r m i n e the type and g r a d e o f f u e l 
r e q u i r e d . 

( 1 ) Check to e n s u r e t h a t : 

( a ) No e l e c t r i c a l o r r a d i o equipment i n the a i r c r a f t i s 
e n e r g i z e d o r b e i n g m a i n t a i n e d w h i l e f u e l i s b e i n g 
d i s p e n s e d i n t o the a i r c r a f t , except t h o s e s w i t c h e s t h a t 
may r e q u i r e e n e r g i z i n g to o p e r a t e f u e l s e l e c t o r v a l v e s 
and q u a n t i t y g a u g e sys tems . 

( b ) Q u a l i f i e d p e r s o n n e l s h o u l d b e s t a t i o n e d a t the a i r c r a f t 
f u e l c o n t r o l p a n e l d u r i n g p r e s s u r e f u e l i n g o p e r a t i o n s . 

( c ) F u e l i n g p e r s o n n e l s h o u l d not c a r r y o b j e c t s i n the b r e a s t 
p o c k e t s o f t h e i r c l o t h i n g when s e r v i c i n g a i r c r a f t o r 
f i l l i n g f u e l s e r v i c e v e h i c l e s b e c a u s e l o o s e o b j e c t s may 
f a l l i n t o f u e l t a n k s . 

( d ) Matches o r l i g h t e r s s h o u l d n e v e r b e c a r r i e d d u r i n g f u e l i n g 
o p e r a t i o n s . 

( e ) C l o t h i n g t h a t i s wet w i t h f u e l s h o u l d b e REMOVED 
immedia te ly b e c a u s e o f f i r e h a z a r d s . 

( f ) S k i n i r r i t a t i o n may a l s o r e s u l t f rom e x p o s u r e t o f u e l -
s a t u r a t e d c l o t h i n g . 
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( g ) I n the event o f f u e l s p i l l a g e , d i s c o n t i n u e f u e l i n g 
o p e r a t i o n s u n t i l the s p i l l can b e removed , u s i n g p r o p e r 
s a f e t y p r e c a u t i o n s . 

( 2 ) F u e l i n g from m o b i l e e q u i p m e n t . The f o l l o w i n g sequence s h o u l d 
b e f o l l o w e d by the f u e l i n g c r e w . 

( a ) Connect a g r o u n d i n g c a b l e from t h e f u e l i n g v e h i c l e to a 
s a t i s f a c t o r y g r o u n d . Grounding p o s t s u s u a l l y c o n s i s t o f 
p i p e s o r r o d s d r i v e n f a r enough i n t o the ground t o reach 
b e l o w the g r o u n d m o i s t u r e - l e v e l p o i n t . 

( b ) Connect a g r o u n d c a b l e from g r o u n d to the a i r c r a f t ( o n 
l a n d i n g g e a r a x l e o r o t h e r u n p a i n t e d s u r f a c e ) . Do not 
a t t a c h g r o u n d c a b l e s to the p r o p e l l e r o r r a d i o a n t e n n a . 

( c ) Connect a g r o u n d i n g c a b l e from the f u e l i n g v e h i c l e to the 
a i r c r a f t . The f u e l i n g v e h i c l e may b e equ ipped w i t h a 
"T" o r "Y" c a b l e p e r m i t t i n g g r o u n d at tachment f i r s t and 
g r o u n d i n g o f the a i r c r a f t w i t h the o t h e r end. 

( d ) Connect a g r o u n d i n g c a b l e from t h e f u e l n o z z l e to the 
a i r c r a f t b e f o r e removing the a i r c r a f t tank c a p . T h i s 
bond i s most e s s e n t i a l and needs to b e ma in ta ined t h r o u g h 
out the f u e l i n g o p e r a t i o n and u n t i l the f u e l cap i s 
r e p l a c e d . 

CAUTION: C o n d u c t i v e - t y p e f u e l hose does not p r o v i d e a 
s a t i s f a c t o r y method o f b o n d i n g . 

( e ) The f u e l - d i s p e n s i n g equipment g r o u n d i n g c a b l e s s h o u l d b e 
removed i n the r e v e r s e o r d e r o f the sequence o u t l i n e d 
a b o v e . 

( 3 ) F u e l i n g from h y d r a n t s , p i t s , and c a b i n e t s . 

( a ) Connect the g r o u n d i n g c a b l e from t h e d i s p e n s e r to the 
a i r c r a f t . 

( b ) Connect the g r o u n d i n g c a b l e from the hose n o z z l e to the 
a i r c r a f t b e f o r e removing the f u e l c a p . 

( 4 ) Overwing f u e l i n g . The f u e l - f i l l e r hose s h o u l d b e d r a p e d o v e r 
the w i n g l e a d i n g e d g e . N e v e r l a y the f u e l - f i l l e r hose o v e r the 
w i n g t r a i l i n g edge b e c a u s e a i r c r a f t s t r u c t u r a l damage may r e s u l t . 
A s i m p l e r u b b e r shower mat may b e used to p r o v i d e p r o t e c t i o n 
f o r w ing l e a d i n g edges d u r i n g f u e l o p e r a t i o n . S tep l a d d e r s o r 
padded u p r i g h t l a d d e r s may b e used t o p r o v i d e e a s y a c c e s s to 
h i g h - w i n g and l a r g e a i r c r a f t . S t a n d i n g on w ing s u r f a c e s s h o u l d 
b e a v o i d e d and n e v e r s t a n d on w ing s t r u t s . H o l d the f u e l 
n o z z l e f i r m l y w h i l e i t i s i n s e r t e d i n the f u e l tank f i l l e r neck 
and n e v e r b l o c k the n o z z l e l e v e r i n the open p o s i t i o n . Be s u r e 
t h a t f u e l f i l l e r caps a r e r e p l a c e d and s e c u r e l y l a t c h e d when 
f u e l i n g i s c o m p l e t e d . 
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( 5 ) Underwing f u e l i n g . D i s c h a r g e p o s s i b l e s t a t i c b u i l d u p i n the 
f u e l d i s p e n s i n g hose by t o u c h i n g the p r e s s u r e n o z z l e to an 
u n p a i n t e d p a r t o f the a i r c r a f t , such a s a l a n d i n g g e a r a x l e , 
b e f o r e a t t a c h i n g to the a i r c r a f t f i l l e r r e c e p t a c l e . No s t a t i c 
ground w i r e be tween the f i l l e r n o z z l e and the a i r c r a f t i s 
n e c e s s a r y . 

( 6 ) The a i r c r a f t f u e l tank sumps s h o u l d b e d r a i n e d b e f o r e each 
f u e l s e r v i c i n g to remove w a t e r t h a t may have accumula ted 
from c o n d e n s a t i o n o r e n t e r e d the tank d u r i n g f u e l i n g o p e r a t i o n s . 
D r a i n i n g f u e l sumps immedia te ly a f t e r f u e l i n g s e r v e s l i t t l e 
p u r p o s e b e c a u s e the a g i t a t i o n a c t i o n o f f u e l e n t e r i n g the tank 
may suspend w a t e r and contaminants - which can remain suspended 
f o r many minutes and may no t s e t t l e out u n t i l the a i r c r a f t i s 
a i r b o r n e . 

9 * SERVICING OF OXYGEN SYSTEMS. C e r t a i n p r e c a u t i o n s s h o u l d b e o b s e r v e d 
whenever a i r c r a f t oxygen systems a r e to b e s e r v i c e d . 

a * B e f o r e s e r v i c i n g any a i r c r a f t w i t h o x y g e n , c o n s u l t the s p e c i f i c a i r 
c r a f t s e r v i c e manual to d e t e r m i n e the type o f equipment r e q u i r e d and 
p r o c e d u r e s to b e u s e d . 

b . Oxygen system s e r v i c i n g s h o u l d b e a c c o m p l i s h e d o n l y when the a i r c r a f t 
i s l o c a t e d o u t s i d e of h a n g a r s . 

c . P e r s o n a l c l e a n l i n e s s and good h o u s e k e e p i n g a r e i m p e r a t i v e when 
w o r k i n g w i t h o x y g e n . Oxygen under p r e s s u r e and p e t r o l e u m p r o d u c t s 
c r e a t e spontaneous r e s u l t s when they a r e b r o u g h t i n c o n t a c t w i t h each 
o t h e r . S e r v i c e p e o p l e s h o u l d b e c e r t a i n t o wash o i l and g r e a s e 
( i n c l u d i n g l i p s a l v e s , h a i r o i l , e t c . ) , and d i r t from t h e i r hands 
b e f o r e w o r k i n g around oxygen equipment . I t i s a l s o e s s e n t i a l t h a t 
c l o t h i n g and t o o l s a r e f r e e o f o i l , g r e a s e , and d i r t . 

d . A i r c r a f t w i t h permanent ly i n s t a l l e d oxygen tanks u s u a l l y r e q u i r e two 
p e r s o n s to a c c o m p l i s h s e r v i c i n g o f the sys tem. One man s h o u l d b e 
s t a t i o n e d a t the s e r v i c e equipment c o n t r o l v a l v e s , and the o t h e r 
s t a t i o n e d where he can o b s e r v e the a i r c r a f t system p r e s s u r e g a u g e s . 

e . Oxygen system s e r v i c i n g i s not recommended d u r i n g a i r c r a f t f u e l i n g 
o p e r a t i o n s o r w h i l e o t h e r work i s p e r f o r m e d t h a t c o u l d p r o v i d e a 
s o u r c e of i g n i t i o n . 

f . Oxygen system s e r v i c i n g w h i l e p a s s e n g e r s a r e on b o a r d the a i r c r a f t i s 
not recommended. 

J . A . FERRARESE 
A c t i n g D i r e c t o r 
F l i g h t S t a n d a r d s S e r v i c e 
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FIGURE 1. AIRCRAFT OPERATING SIGNALS 
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FIGURE 2. HELICOPTER OPERATING SIGNALS 
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