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SUBJECT: THE USE OF CHAFF AS AN IN-FLIGHT EMERGENCY SIGNAL 

i - PURPOSE. Th i s c i r c u l a r i s t o a d v i s e the a v i a t i o n community of the va lue 
and proper usage o f cha f f t o a l e r t radar c o n t r o l l e r s t o the presence of 
an a i r c r a f t in d i s t r e s s which has a two-way r a d i o f a i l u r e , 

2 . REFERENCES. 

a . Airman 's Informat ion Manual, Pa r t 1. 

b . Fede ra l A v i a t i o n Admin i s t r a t i on (FAA) Handbook 7110,8, Chapter 6 . 

c . FAA Handbook 7110.9, Chapter 5 . 

d . Fede ra l A v i a t i o n Regula t ions (FAR) Par t 91*127. 

3 . DEFINITIONS. 

a . Chaff . S t r i p s o f coated m a t e r i a l , u sua l l y aluminum f o i l , cut t o a 
s p e c i f i c l eng th making them tuned d i p o l e antennas which r e f l e c t 
radar e n e r g y . Chaff manufactured t o be d e t e c t e d by FAA a i r rou te 
s u r v e i l l a n c e radars (ARSR) i s approximate ly four and one -ha l f inches 
long and w i l l r e f l e c t energy on f requenc ies from 1250 MHz t o 1350 MHz. 
Chaff intended f o r use w i t h a i r p o r t s u r v e i l l a n c e radars (ASR) i s 
approximate ly two inches long and cove r s the f requenc ies from 
2700 MHz t o 2900 MHz. 

b . Chaff Bundle /Packet . A smal l b o x , approximate ly 3x5x1 inch in s i z e , 
which con ta ins about s i x ounces o f c h a f f . Packets designed f o r 
c i v i l i a n use should con ta in a quan t i ty o f both lengths necessary t o 
c o v e r ARSR and ASR f r e q u e n c i e s . The cons t ruc t ion o f the packet i s 
such tha t a f t e r the p i l o t drops I t from the a i r c r a f t the s l i p s t r eam 
w i l l open i t and s c a t t e r the c h a f f . 
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c . T r i angu la r P a t t e r n s . The t r i a n g l e shaped f l i g h t pa t t e rns desc r ibed 
i n the Airman 's In format ion Manual, the Department o f Defense F l i g h t 
Informat ion P u b l i c a t i o n s and FAA C o n t r o l l e r Handbooks which a re 
des igna ted f o r use by an a i r c r a f t in d i s t r e s s which has r a d i o 
f a i l u r e . 

d . Radar Cove rage . The a i r s p a c e i n which a radar f a c i l i t y i s capable 
o f d e t e c t i n g a i r c r a f t . See FAA A d v i s o r y C i r c u l a r number 90-32 f o r 
a d e t a i l e d exp l ana t i on of radar c a p a b i l i t i e s and l i m i t a t i o n s . 

4 . DISCUSSION. 

a. D i s t r e s s s i g n a l s f o r i n - f l i g h t emergencies v a r y from v i s u a l methods 
t o s o p h i s t i c a t e d e l e c t r o n i c d e v i c e s . The d e c l a r a t i o n o f an emergency 
by t r ansmi t t i ng a "Mayday" c a l l on v o i c e r a d i o i s the most commonly 
used and i s a v e r y r e l i a b l e method f o r a p i l o t t o make h i s p l i g h t 
known. Another r e l i a b l e system, which i s dependent upon be ing w i t h i n 
radar cove rage o f a ground radar f a c i l i t y , i s the use of the radar 
beacon t ransponder . 

b . P i l o t s o f a i r c r a f t not equipped o r w i t h malfunct ioning rad ios and 
transponders f ace the predicament o f choosing an a l t e r n a t i v e course 
o f a c t i o n when emergency a s s i s t ance i s r e q u i r e d . The requirements 
o f FAR 91.127 apply t o ope ra t ions under JFR a f t e r two-way r a d i o 
f a i l u r e . Under emergency s i t u a t i o n s o r when ope ra t ing VFR, 
the re a re two o the r methods f o r a l e r t i n g the c o n t r o l l e r . The 
l e f t o r r i g h t t r i a n g u l a r p a t t e r n system has been in e f f e c t f o r many 
years w i t h v a r y i n g degrees o f success . In r ecen t years the inc rease 
i n the number o f a i r c r a f t f l y i n g and the corresponding inc rea se in 
a i r t r a f f i c c o n t r o l c o n t r o l l e r workload make i t somewhat l e s s l i k e l y 
tha t a radar c o n t r o l l e r w i l l observe an emergency t r i a n g l e . A l s o , 
smal l l i g h t a i r c r a f t possess a sma l l e r deg ree o f radar r e f l e c t i v i t y , 
f l y a t lower a l t i t u d e s where radar i s l e s s e f f e c t i v e and u s u a l l y a re 
not equipped w i t h beacon t ransponders . A means o f t a r g e t enhance­
ment, des igned p r i m a r i l y f o r l i g h t a i r c r a f t , has been deve loped and 
implemented by u t i l i z i n g the p r i n c i p l e s o f c h a f f . 

c . The procedure f o r u t i l i z i n g c h a f f as an emergency s i g n a l i s desc r ibed 
i n the Airman 's Informat ion Manual and i n C o n t r o l l e r Handbooks. A 
s e r i e s o f four spaced drops a re recommended because the radar re turn 
which r e s u l t s w i l l o f t e n resemble an emergency transponder r e t u r n . 
Even i f i t does n o t , the d i s t i n c t i v e appearance o f the cha f f should 
be s u f f i c i e n t t o a t t r a c t the a t t e n t i o n o f c o n t r o l l e r s . By dropping 
the c h a f f w h i l e f l y i n g a constant heading and then making a s e r i e s o f 
360° tu rns , in format ion w i l l be p rov ided t o the c o n t r o l l e r as t o the 
l i n e o f f l i g h t o f the a i r c r a f t i n d i s t r e s s and i t s r e l a t i v e p o s i t i o n . 
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A d d i t i o n a l l y , i t i s c o n c e i v a b l e tha t a radar c o n t r o l l e r might reques t 
a l o s t a i r c r a f t w i t h an ope rab le r a d i o t o drop cha f f as a means o f 
t a r g e t enhancement. P i l o t s should never d ispense cha f f unless they 
are in d i s t r e s s and cannot make r a d i o con tac t w i t h a ground s t a t i o n 
or unless they are reques ted t o do s o . I n d i s c r i m i n a t e drops could 
e a s i l y cause a hazardous s i t u a t i o n by d e t e r i o r a t i n g the radar system 
or by i n i t i a t i n g unwarranted rescue o p e r a t i o n s . 

d . Chaff was f i r s t used by the B r i t i s h during World War I I as a con-
fusIon d e v i c e t o c r e a t e f a l s e t a r g e t s on enemy r ada r . Th i s m i l i t a r y 
a p p l i c a t i o n s t i l l e x i s t s and c h a f f bundles a re a l s o p laced in 
parachutes and e j e c t i o n sea t s t o a id in the l o c a t i o n o f downed 
a i r c rews* The many thousands o f s t r i p s conta ined i n each packet 
cause a r e f l e c t i v e c loud t o appear on radar screens which remains 
v i s i b l e as long as i t i s w i t h i n radar c o v e r a g e . The s i z e o f the 
"c loud" depends upon wind v e l o c i t y , the speed of the a i r c r a f t which 
drops i t , and the quan t i ty o f s t r i p s conta ined in the packe t . The 
normal r a t e o f f a l l f o r aluminum cha f f i s approx imate ly 150 f e e t per 
minute when no thennaIs e x i s t . 

Proper c a r e o f cha f f packets i s important and p r i n t e d i n s t ruc t i ons 
should accompany them when they are purchased. Each s t r i p has been 
coated t o ensure d i s p e r s a l and t o prevent c o r r o s i o n so the re should 
be no d e t e r i o r a t i o n . The th ree main po in t s t o remember a r e ; 

( 1 ) Do not l e t water f r e e z e w i t h i n the packe t . Water , in i t s e l f , 
w i l l no t harm the cha f f but i c e in the packet w i l l p robably 
prevent proper s c a t t e r i n g when i t i s dropped. 

( 2 ) Do not compress the packet t o the ex t en t tha t the shape o f the 
s t r i p s might be a l t e r e d or mat ted. Each s t r i p i s made in a 
s l i g h t V shape t o ensure the bes t r e f l e c t i v i t y and ease o f 
s e p a r a t i o n . 

( 3 ) Do not open the packet p r i o r t o u se . The packets a r e made t o 
f a c i l i t a t e s c a t t e r i n g by the s l i p s t r e a m and premature opening 
w i l l p robably a l l o w s p i l l a g e and l o s s o f c o n t e n t s . 
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f . Chaff may be procured from commercial sources and should be r e a d i l y 
a v a i l a b l e t o those who wish t o take advantage o f the a d d i t i o n a l 
s a f e t y and s e c u r i t y i t w i l l p r o v i d e . I f a source i s not a v a i l a b l e , 
l o c a l p i l o t o r g a n i z a t i o n s should have in format ion p e r t a i n i n g t o 
c h a f f purchase. 

F e r r i s J. H o w l a n d 
A c t i n g D i r e c t o r 
A i r T r a f f i c S e r v i c e 
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