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ADVISORY 
CIRCULAR 

FEDERAL AVIATION ADMINISTRATION 
SUBJECT: FLIGHT RECORDER UNDERWATER LOCATING DEVICE 

1. PURPOSE. THIS ADVISORY CIRCULAR PROVIDES ONE ACCEPTABLE MEANS (NOT THE 
ONLY MEANS) OF SHOWING COMPLIANCE WITH THE UNDERWATER LOCATING DEVICE 
REQUIREMENTS OF FAR 25.1459 AND FAR 121.343. 

2. REFERENCE. FAR 25 AND FAR 121. 

3._ BACKGROUND. FAR AMENDMENTS 25-25 AND 121-66 INTRODUCED SEVERAL CHANGES 
TO THE AIRCRAFT FLIGHT RECORDER RULES. ONE OF THE CHANGES REQUIRES THE 
INSTALLATION OF A DEVICE TO ASSIST IN LOCATING FLIGHT RECORDERS UNDER 
WATER. THE PREAMBLE TO THE AMENDMENTS STATES, "IN RESPONSE TO SEVERAL 
COMMENTS REQUESTING SPECIFIC STANDARDS FOR THE INSTALLATION AND OPERATION 
OF THE UNDERWATER LOCATING DEVICE, THE FEDERAL AVIATION ADMINISTRATION IS 
PREPARING AN ADVISORY CIRCULAR WHICH WILL SET FORTH ONE ACCEPTABLE MEANS 
OF COMPLIANCE." IT IS ANTICIPATED THAT MOST APPLICANTS WILL INSTALL 
ACOUSTIC BEACONS (PINGERS) AS THE MEANS OF SHOWING COMPLIANCE WITH THE 
RULES. THIS ADVISORY CIRCULAR PROVIDES ONE SET OF ACCEPTABLE PERFORMANCE 
STANDARDS FOR ACOUSTIC BEACONS. 

4. ACCEPTABLE PERFORMANCE STANDARDS. UNDERWATER ACOUSTIC BEACONS WHICH 
COMPLY WITH THE FOLLOWING PERFORMANCE STANDARDS ARE ACCEPTABLE AS A 
MEANS TO ASSIST IN THE UNDERWATER LOCATION OF FLIGHT RECORDERS: 

A. OPERATING FREQUENCY. 37.5 + 1 KHZ. 

B. OPERATING DEPTH. DOWN TO 20,000 FEET, 

C. PULSE LENGTH. NOT LESS THAN 9.0 MILLISECONDS. 

D. PULSE REPETITION RATE. NOT LEES THAN .9 PULSE PER SECOND. 

E. OPERATING LIFE. 30 DAYS . 

F. ACOUSTIC OUTPUT, INITIAL. 1,500 DYNES/CM PEAK PRESSURE AT 1 METER. 
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g. Acoustic output, at the end of 30 days. 1,000 dynes/cm peak 
pressure at 1 meter. 

h. Operating temperature. +20°F. to +100°F. 

i . Actuation. Fresh water and salt water, at a l l depths from the 
surface to 20,000 feet, within four hours after immersion. 

j . Radiation pattern. The free-space rated acoustic output should 
be radiated over at least 80 percent of a spherical pattern. If 
more than one beacon is needed to achieve this pattern, beacon 
approval should include the limitation that the required number 
of beacons must be installed in certain relative positions. 

5. INSTALLATION. The device should be so installed that i t will not 
become separated from the flight data recorder container when subjected 
to the impact force specified in paragraph 6(d) of this advisory 
circular. 

6. ENVIRONMENTAL TESTS. The beacon should comply with the operational 
performance standards after i t is subjected to a l l of the following 
environmental tests in the order given. 

a. Inadvertent actuation (condensation). The beacon should be cold 
soaked at 15 + 5° F. for six hours and then immediately placed in 
a chamber maintained at 95 + 5° F. and 95 + 5% relative humidity 
for 18 hours. This complete cycle should be conducted 15 times. 
During these cycles there should be no actuation of beacon trans­
missions. The beacon should be tested in the most crit ical 
position concerning inadvertent actuation by condensation. 

b. Storage temperature. -65 + 5° F. for 48 hours, +160 + 5° F. for 
48 hours. 

c * Vibration. Continuous scan, 5 to 2,000 Hz., .020 inches maximum 
total excursion 3g maximum acceleration) for one hour in each of 
the three major mutually perpendicular axes. 

d. Impact. Half sine wave impact shock, applied in the most crit ical 
direction, and having a peak acceleration of l,000g. The time 
duration at the base of the half sine wave should be at least 5 
milliseconds. The impact force may be applied to the beacon by 
putting the beacon on a flat surface and then accelerating the 
flat surface. 
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! • PURPOSE. T h i s a d v i s o r y c i r c u l a r p r o v i d e s an a c c e p t a b l e means of showing 
compl iance w i t h the underwater l o c a t i n g d e v i c e (ULD) requirements of the 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 s (FAR) f o r r e c o r d e r U L D ' s . L i k e a l l adv isory c i r c u l a r 
m a t e r i a l , i t i s not mandatory and does not c o n s t i t u t e a r e g u l a t i o n . I t i s f o r 
guidance purposes and to prov ide an example of a method which has been found 
a c c e p t a b l e . 

2 * CANCELLATION. A d v i s o r y C i r c u l a r 2 1 - 1 0 , F l i g h t Recorder Underwater L o c a t i n g 
D e v i c e s , dated May 2 0 , 1 9 7 1 , i s c a n c e l l e d . 

3 . RELATED FAR SECTIONS. 

a . S e c t i o n s 2 5 . 1 4 5 7 ( g ) ( 3 ) and 2 5 . 1 4 5 9 ( d ) ( 3 ) o f the FAR. 

b. S e c t i o n s 1 2 1 . 3 4 3 ( f ) and 1 2 1 . 3 5 9 ( c ) ( 2 ) ( i i i ) of the FAR. 

4 * BACKGROUND. 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 s Amendments 25-25 and 121-66 
e s t a b l i s h e d requi rements f o r a ULD to a s s i s t in l o c a t i n g f l i g h t data r e c o r d e r s 
(FDR) under w a t e r . Amendment 121-135 e s t a b l i s h e d a s i m i l a r ULD requirement for 
c o c k p i t v o i c e r e c o r d e r s (CVR) . In a d d i t i o n , Amendment 121-135 permi t ted a 
s i n g l e ULD i n s t a l l a t i o n , prov ided the FDR and the CVR a r e i n s t a l l e d ad jacent to 
each o t h e r in such a manner t h a t they are u n l i k e l y to become separa ted dur ing 
c r a s h impact . In most c a s e s , a c o u s t i c beacons ( p i n g e r s ) have been i n s t a l l e d as 
the ULD. 

5. ACCEPTABLE MEANS OF COMPLIANCE. An underwater a c o u s t i c a l beacon i s 
a c c e p t a b l e f o r use as a r e c o r d e r ULD p r o v i d e d : 

a . T e s t C r i t e r i a . 

(1) Env i ronmenta l T e s t s . The beacon i s s u b j e c t e d to the f o l l o w i n g 
in the order g i v e n : 

( i ) C o n d e n s a t i o n . The beacon i s c o l d soaked at - 9 ° +3° C . (15° 
+5° F . ) f o r 6 h o u r s , and then immediate ly p l a c e d in a chamber mainta ined at 35° 
+3° C . (95° +5° F . ) , and at a r e l a t i v e humidity of 95 +5 percent fo r 18 h o u r s . 
T h i s environmental c y c l e i s conducted 15 t i m e s . Condensat ion i s not to hamper 
proper o p e r a t i o n , cause c o r r o s i o n of v i t a l p a r t s , or a c t i v a t e the ULD 
t r a n s m i t t e r . 
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(11) Temperature (Storage) . The beacon Is stored at a temperature 
of -54° +3° C. (-65° +5° F . ) for 48 hours, and then at a temperature of 71° 
+3° C. (r60° +5° F . ) for 48 hours. 

( i i i ) Vibrat ion. The beacon 1s exposed to continuous scan 
vibration for 1 hour In each of the three major mutually perpendicular axes. 
The scan 1s from 5 to 2,000 H Z ( with a maximum tota l excursion of 0.020 inches 
and a maximum accelerat ion of 3g. 

( iv ) Pressure. The beacon is exposed to an external pressure of 
8,700 psi for a period of 5 minutes. The pressure may be applied as a uniformly 
dis tr ibuted force in an incompressible l iquid as would be exerted at an ocean 
depth of 20,000 f ee t . 

(v) Impact. The beacon or beacon i n s t a l l a t i o n package, as 
appl icable , is exposed to a half sine wave impact shock having a peak 
acceleration of l,000g. The time duration at the base of the half sine wave 
should be at leas t 5 mil l i seconds. Apply the impact shock 1n the most c r i t i c a l 
d irect ion. The shock may be applied by placing the beacon or beacon 
ins ta l la t ion package, as app l i cab le , on a f l a t surface and accelerat ing the 
surface. 

(v1) S t a t i c Crush. The beacon is exposed to a s t a t i c crush force 
of 5,0(10 pounds for 5 minutes. Apply the crush force in the most c r i t i c a l 
d irect ion . The crush force may be applied by placing the beacon between two 
f l a t surfaces and bringing the surfaces together unti l the 5,000 pound force 1s 
developed. 

u > Performance. The beacon u t i l i z e d for the above environmental t e s t s is 
exposed to the following performance t e s t s upon completion of the environmental 
t e s t s : 

(1) Output frequency: 37.5 +1 k i loher tz ; 

(2) Minimum pulse length: 9.0 mil l i seconds; 

(3) Minimum pulse repet i t ion rate: 0.9 pulse per second; 

(4) Minimum i n i t i a l acoust ical output as tested 1n fresh water: 1,500 
dynes per square centimeter peak pressure at 1 meter distance; 

(5) Operating l i f e : 30 days; 

(6) Minimum acoust ical output after 30-day operation: 1,000 dynes per 
square centimeter peak pressure, at 1 meter distance; 

(7) Actuation: Within 4 hours af ter Immersion in fresh water or sa l t 
water, at a l l depths to 20,000 f e e t ; 

(8) Operating temperature range: - 2 ° t o +38° C. (28° t o +100° F . ) ; and 

(9) Operating depth range: Surface to 20,000 f ee t . 
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c. Installation. 

(1) The ULD is installed such that it is unlikely to separate from its 
associated FDR or CVR, or that the ULD, FDR, CVR package of single ULD 
installations is unlikely to become separated when subjected to crash impacts. 
The l,000g impact shock test criteria specified in paragraph 5a( l ) (v) have been 
found acceptable in demonstrating that the beacon and associated recorder or 
recorders are unlikely to separate when subjected to crash impacts. In lieu of 
the actual impact test , a crash condition analysis has also been found 
acceptable that substantiates the ULD package's ability to meet the l,000g 
impact shock test parameters specified in paragraph 5a( l ) (v) . 

(2) The installed ULD radiates its rated free space acoustic output 
over 80 percent of a spherical pattern. If more than one beacon is necessary to 
achieve that pattern, the installation should include sufficient beacons in 
specified relative positions. 

6. CERTIFICATION OF COMPLIANCE. Compliance with *>§ 25.1457(g)(3) and 
25.1459(d)(5) and/or 121.343(f) and 123.359(c) (2) ( i i i ) may also be achieved: 
(1) through use of ULDs as installed by the recorder manufacturer through his 
compliance with all TSO and AC requirements; or (2) by installation of the ULD 
by the operator through use of approved manufacturer's field service bulletin 
and installation kit , provided mounting and clearance are adequate for those 
recorder installations not presently equipped with the ULD. 

Manager, Aircraft Certif ication Division 
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e. Static crush. 5,000 pound force applied for five minutes in the 
most crit ical direction. The crush force may be applied to the 
beacon by placing the beacon between two flat surfaces and then 
bringing the surfaces together until the 5,000 pound force is 
developed. 

Acting Director ' ^ 
Flight Standards Service 
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