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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 
SUBJECT: USE OF OXYGEN BY GENERAL AVIATION PILOTS/PASSENGERS 

1. PURPOSE. Thi s c i r c u l a r p r o v i d e s g e n e r a l a v i a t i o n p e r s o n n e l w i t h 
in format ion concern ing the use of oxygen. 

2 . CANCELLATION. Advisory C i r c u l a r 9 1 - 8 dated 16 May 1965 , i s c a n c e l l e d . 

3 . REFERENCES. F e d e r a l A v i a t i o n R e g u l a t i o n Part 135 c o n t a i n s oxygen 
requirements p e r t a i n i n g t o a i r t a x i and commercial o p e r a t i o n s of smal l 
a i r c r a f t . FAR Part 121 c o n t a i n s oxygen requirements for a l l a i r 
c a r r i e r o p e r a t i o n s and commercial o p e r a t o r s of l a r g e a i r c r a f t . 

* FAR Part 91 c o n t a i n s oxygen requirements for g e n e r a l a v i a t i o n p i l o t s 
and p a s s e n g e r s . The 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 p u b l i c a t i o n s : 
A v i a t i o n Medical Handbook for P i l o t s ( s t i l l i n p r e p a r a t i o n and not 
y e t a v i a l a b l e ) ; the FAA O f f i c e of A v i a t i o n Medic ine Repor t , AM 6 6 - 2 8 , 
Oxygen i n General A v i a t i o n ; t h e FAA F l i g h t I n s t r u c t o r s Handbook, 
AC 6 1 - 1 6 ; and the FAA Airman's Informat ion Manual p r o v i d e f u r t h e r 
d e t a i l e d i n f o r m a t i o n r e g a r d i n g the use of oxygen i n g e n e r a l a v i a t i o n 
a i r c r a f t . * 

4 . BACKGROUND. In r e c e n t y e a r s g e n e r a l a v i a t i o n a i r c r a f t and equipment 
s u i t a b l e for o p e r a t i o n a t the h i g h e r a l t i t u d e s have become more 
p r e v a l e n t . Slow or r a p i d decompress ion i s a p o s s i b i l i t y in a l l 
p r e s s u r i z e d a i r c r a f t . There are i n d i c a t i o n s t h a t a l a c k of knowledge 
e x i s t s concern ing t h e u s e of oxygen and oxygen equipment . A c c o r d i n g l y , 
t h e r e are c e r t a i n c o n s i d e r a t i o n s t h a t are a p p r o p r i a t e t o d i s c u s s when 
f l i g h t a t an a l t i t u d e of 12 ,500 f e e t or above i s contempla ted . 

5 . DISCUSSION. 

a* A v i a t i o n p h y s i o l o g y encompasses s e v e r a l c r i t i c a l a s p e c t s i n c l u d i n g 
atmospheric p r e s s u r e , temperature and o ther env ironmenta l 
c h a r a c t e r i s t i c s . To a v o i d a p u b l i c a t i o n of c o n s i d e r a b l e l e n g t h , 
we w i l l c o n f i n e t h i s d i s c u s s i o n t o problems a s s o c i a t e d w i t h 
a tmospher ic (or b a r o m e t r i c ) p r e s s u r e s . 
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b . The a i r we b r e a t h e c o n t a i n s a p p r o x i m a t e l y 21 p e r c e n t oxygen and 78 
p e r c e n t n i t r o g e n . This r e l a t i v e p e r c e n t a g e i s p r e s e n t up t o 
approx imate ly 7 0 , 0 0 0 f e e t . At s e a l e v e l , an a i r p r e s s u r e of 760 
m i l l i m e t e r s of mercury (14 .7 p . s . i . or one atmosphere) e x i s t s . 
As a l t i t u d e i n c r e a s e s , t h e p r e s s u r e of the atmosphere d e c r e a s e s . 
The p a r t i a l p r e s s u r e e x e r t e d by the oxygen on the p i l o t s l u n g / b l o o d 
i s t h e important f a c t o r i n f l i g h t s a t a l t i t u d e , s i n c e the molecu lar 
c o n c e n t r a t i o n of oxygen i n t h e b r e a t h e d a i r de termines the 
a v a i l a b i l i t y of gas t o the body, 

c . With normal r e s p i r a t i o n a t s e a l e v e l t h e p a r t i a l p r e s s u r e of oxygen 
i n the a i r i s h i g h e r than i t i s in the b l o o d ; t h e r e f o r e , the 
a tmospher ic oxygen d i f f u s e s from t h e lungs i n t o t h e b l o o d s t r e a m . 
When t h e p a r t i a l p r e s s u r e of oxygen lowers as i t does a t the h igher 
a l t i t u d e s , l e s s oxygen p a s s e s i n t o t h e b lood and the t i s s u e s of the 
body r e c e i v e i n s u f f i c i e n t oxygen . C o n s e q u e n t l y , t h e b r a i n s t i m u l a t e s 
t h e b r e a t h i n g depth and r a t e , 

d . As t h e p a r t i a l p r e s s u r e of oxygen d e c r e a s e s i n the a tmosphere , t h e r e 
i s a d e c r e a s e i n the amount of oxygen absorbed i n t o the b loodstream 
during r e s p i r a t i o n . When t h i s amount d e c r e a s e s t o such a l e v e l t h a t 
i t r e s u l t s i n a 90 p e r c e n t oxygen s a t u r a t i o n of a r t e r i a l b l o o d , t h e r e 
i s a d e f i n i t e l a c k of oxygen i n the t i s s u e s of t h e body. Oxygen 
s a t u r a t i o n l e v e l s of 90 p e r c e n t or lower r e s u l t i n the body under 
normal c o n d i t i o n s when f l y i n g a t a l t i t u d e s of 12 ,500 f e e t or above , 
e s p e c i a l l y i n f l i g h t s where g r e a t e r p h y s i c a l or mental e x e r c i s e i s 
n e c e s s a r y . When a b lood oxygen S a t u r a t i o n l e v e l of 90 p e r c e n t or 
l e s s i s p r e s e n t , a s t a t e of h y p o x i a , a term meaning d e f i c i e n c y of 
oxygen i n t h e body, d e v e l o p s . 

e . Hypoxia has an i n s i d i o u s b e g i n n i n g . Most p i l o t s who are t r a i n e d t o 
understand t h e s u b j e c t i v e e f f e c t s of hypoxia w i l l n o t i c e t h a t f a t i g u e , 
s l e e p i n e s s , or headaches deve lop a t an e a r l y s t a g e . As symptoms 
p r o g r e s s , b r e a t h l e s s n e s s and an abnormal f e e l i n g of w e l l - b e i n g appear . 
Further e f f e c t s on v i s i o n , mental p r o c e s s e s , p e r s o n a l i t y t r a i t s and 
body motor f u n c t i o n s p r o g r e s s i v e l y o c c u r . O c c a s i o n a l l y t h e r e are no 
s u b j e c t i v e c o n s i d e r a t i o n s up t o t h e t ime of u n c o n s c i o u s n e s s . 
A d d i t i o n a l knowledge about t h e s e e f f e c t s can be o b t a i n e d by a c a r e f u l 
s tudy of t h e documents r e f e r e n c e d i n paragraph 3 . 

f. There i s a w i d e , i n d i v i d u a l v a r i a t i o n i n the s u s c e p t i b i l i t y to hypox ia . 
A l l p e r s o n s b e g i n t o d e t e r i o r a t e i n a l e r t n e s s and mental e f f i c i e n c y 
when exposed for more than 30 minutes a t a l t i t u d e s between 12 ,500 
and 1 4 , 0 0 0 f e e t w i t h o u t supplementa l oxygen . As one a scends above 
14 ,000 f e e t , d i s t i n c t impairment of mental f u n c t i o n s o c c u r s . This i s 
e s p e c i a l l y t r u e of mathemat ica l and r e a s o n i n g c a p a b i l i t i e s , 

6 . SUGGESTIONS, 

a 0 The 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 o f f e r s a one-day t r a i n i n g course 
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for p i l o t s concern ing oxygen , h y p o x i a , and the a p p r o p r i a t e u s e of 
oxygen equipment . Th i s t r a i n i n g i s a v a i l a b l e i n c e r t a i n l o c a t i o n s 
throughout the Uni ted S t a t e s . I t i s s u g g e s t e d t h a t i n t e r e s t e d p i l o t s 
take advantage of t h i s t r a i n i n g * A d d i t i o n a l i n f o r m a t i o n regard ing 
t h i s c o u r s e may be o b t a i n e d by w r i t i n g t o the C h i e f , C i v i l 
Aeromedical I n s t i t u t e , A t t e n t i o n ? Aeromedical Educat ion Branch, 
A e r o n a u t i c a l C e n t e r , P.O. Box 2 5 0 8 2 , Oklahoma C i t y , Oklahoma, 73125 . 

*b« When f l y i n g i n g e n e r a l a v i a t i o n a i r c r a f t w i t h u n p r e s s u r i z e d c a b i n s , 
a t c a b i n p r e s s u r e a l t i t u d e s above 12 ,500 f e e t (MSL) up t o and i n c l u d i n g 
14 ,000 f e e t (MSL), i t i s r e q u i r e d t h a t the minimum f l i g h t crew be 
prov ided w i t h and use supplementa l oxygen for t h a t p a r t of the f l i g h t 
a t t h o s e a l t i t u d e s t h a t I s of more than 30 minutes d u r a t i o n . * 

c . I t i s s u g g e s t e d t h a t p i l o t s of a i r c r a f t w i t h p r e s s u r i z e d c a b i n s 
p e r i o d i c a l l y i n c l u d e " t r a i n i n g e x e r c i s e s " s i m u l a t i n g decompress ion 
and the emergency use of oxygen equipment i n t h e manner recommended 
by the a i r c r a f t or oxygen equipment manufacturer . P r i o r t o h i g h 
a l t i t u d e o p e r a t i o n of a i r c r a f t w i t h p r e s s u r i z e d c a b i n s , i t i s fur ther 
s u g g e s t e d t h a t i f p a s s e n g e r s are to be c a r r i e d , they should be g i v e n 
a b r i e f i n g on t h e use of t h e emergency oxygen equipment . This b r i e f ­
ing s h o u l d i n c l u d e a demons tra t ion of a l l t h e procedures t o be 
f o l l o w e d i f decompress ion i s e x p e r i e n c e d a t a l t i t u d e . 

d. A v i a t i o n oxygen equipment has been d e s i g n e d f o r use i n g e n e r a l 
a v i a t i o n a i r c r a f t . I t i s s u g g e s t e d t h a t the procedures and l i m i t a ­
t i o n s s p e c i f i e d by the manufacturer for the use of oxygen and 
a s s o c i a t e d equipment be u s e d . The recommended oxygen f low r a t e s 
prov ided by t h e manufacturer s e r v e a s a b a s e l i n e t o p r o v i d e more 
than 90 p e r c e n t b lood oxygen s a t u r a t i o n , which i s d e s i r a b l e a t a l l 
t imes during f l i g h t . 

e . EFFECTIVE OXYGEN PROCEDURES ARE ALWAYS PRACTICED BY SAFE PILOTS. 

D i r e c t o r 
F l i g h t Standards S e r v i c e 
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