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necessity of making the required reloca­
tion on existing installations within the 
compliance time specified in the proposed 
amendment to § 121.343. However, as 
discussed in more detail hereinafter, the 
June 1, 1966, compliance date has been 
substantially extended, therefore the af­
fected operators should have sufficient 
time to make the necessary change. 
Moreover, the Agency is aware that with 
respect to at least one flight recorder, 
the manufacturer has issued a service 
bulletin containing the necessary design 
data for a remote "g" sensor modifica­
tion. The Agency is aware of the ex­
pense involved in the relocation of a *'g" 
sensor. However, the Agency is also 
aware that the true vertical acceleration 
of the airplane can only be measured di­
rectly when the sensor for the accelera­
tion is located within the center of grav­
ity (e.g.) range of the airplane. The 
extent of the "g" error for other sensor 
locations is great enough to warrant a di­
rect measurement requirement, notwith­
standing the expense involved. 

In response to comments concerning 
the scope of the preflight recorder check 
required in this amendment, the Agency 
has revised the proposal to make it clear 
that a means for a preflight check of the 
recorder for proper tape movement is all 
that is required. 

Numerous comments were received 
concerning the proposed requirement for 
recorder location. In this connection, 
the comments pointed out that locating 
the recorder aft of the fuselage pressure 
bulkhead would adversely affect the re­
corder system accuracy and would be an 
undue burden because of the expense in­
volved. Other comments were concerned 
with the fact that not enough space 
would be provided for a practical re­
corder installation beyond the pressure 
envelope, that such a location would be 
difBcult with respect to "swing tail" air­
planes, and that hydraulic fluid vapors 
which are sometimes present in the un-
pressurized areas, may seriously affect 
recorder operation. Finally, It was 
pointed out that the proposed location 
for flight recorders was inconsistent with 
the voice recorder location requirements. 

While the Agency generally agrees with 
the comments concerning the require­
ment to locate the flight recorder aft of 
the pressurized compartment, it does not 
believe that recorder accuracy would 
suffer from such a location. However, 
the additional expense in locating the 
recorder within the unpressurized area 
together with the problem of limited 
space, the problem associated with 
"swing tail" airplanes, and the possible 
adverse effects of hydraulic fluid vapors 
on the recorder, provide a valid argu­
ment against such a location. There­
fore, the Agency considers it appropriate 
to relax the proposed requirement and 
apply standards consistent with the loca­
tion requirements applicable to cockpit 
voice recorders. 

In addition to the foregoing, comments 
were received which stated that recorder 

survivability may worsen if recorders are 
located in the aft fuselage and suggest­
ing that the rule permit the installation 
in radio racks of flight recorders designed 
for installation in such racks. The 
Agency is aware, however, of the severe 
damage incurred by recorders located in 
the fuselage center section, and forward, 
of airplanes involved in accidents, while 
on the other hand, accidents have oc­
curred in which only the aft fuselage and 
tail section escaped substantial damage. 
As indicated in Notice 65-4, experience 
has shown that a nonejectable record 
container stands the best chance of sur­
viving crash impact forces if it is in­
stalled in the aft fuselage area. 

In response to the comments from 
various operators objecting to the cor­
relation test requirement as proposed, 
the final rule has been expanded in an 
effort to more clearly state the scope of 
the tests required. Moreover, based on 
correlation tests conducted by the 
Agency in flight and on the ground, the 
final rule expressly permits the correla­
tion tests to be conducted on the ground. 
Some of the comments objected to the 
proposed correlation tests as being too 
expensive. However, it appears that 
these comments were made in the belief 
that the correlation tests had to be con­
ducted in flight. Now, since the tests 
may be conducted on the ground, with 
effective programming they could be ac­
complished during the down-periods of 
the airplanes. 

With respect to the proposed require­
ment that correlation data be included 
in the Airplane Plight Manual, the 
Agency now considers that in view of the 
nature of this data and since it is sub­
ject to change, it should not be incor­
porated in the Airplane Plight Manual. 
However, since this data is necessary for 
the proper interpretation of the flight-
recorded information in the event of an 
airplane accident, it should be retained 
by the operators. 

2. Amendments to Part 121: As pre­
viously referred to in the discussions con­
cerning the amendments to Part 25, in 
the light of the numerous comments 
received concerning the proposed amend­
ment to § 121.343, the Agency has de­
termined that the proposed compliance 
date of June 1, 1966, is not realistic. 
However, the Agency does not agree with 
the opinion expressed by some of the 
commentators that 3 years should be 
allowed for compliance. After a 
thorough consideration of all the com­
ments, views, and arguments presented 
concerning this matter, the Agency con­
siders that a compliance date of Decem­
ber 15, 1967, allows the operators a rea­
sonable period of time in which to make 
the required modifications. 

In addition to the changes in the pro­
posed amendment to § 121.343 previously 
discussed, the final rule requires the 
operators to retain the most recent flight 
recorder calibration, including the me­
dium containing such calibration, and 
the recorder correlations. Consistent 
with Notice 65-4, under the amendments 
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PART 25—AIRWORTHINESS STAND­

ARDS: TRANSPORT CATEGORY 
AIRPLANES 

PART 37—TECHNICAL STANDARD 
ORDER AUTHORIZATIONS 

PART 121—CERTIFICATION AND OP­
ERATIONS: DOMESTIC, FLAG, AND 
SUPPLEMENTAL AIR CARRIERS AND 
COMMERCIAL OPERATORS OF 
LARGE AIRCRAFT 

Installation Requirements and Re­
vised Minimum Performance Stand­
ards for Flight Recorders 
The purpose of these amendments is 

to establish installation requirements for 
flight records on transport category air­
planes and to revise the minimum per­
formance standards for the manufacture 
of flight recorders. These amendments 
are designed to Increase the accuracy of 
recorded information and to improve the 
"crash survivability" of this information. 

There are presently no Federal Avia­
tion Regulations governing the installa­
tion of flight recorders in airplanes. In 
the past, flight recorders were installed in 
accordance with policy guidelines set 
forth in CAM 4b.606-2. In Notice 65-4, 
published in 30 F.R. 2468 on February 25, 
1965, the Agency proposed to update the 
policy material and to Incorporate it into 
Part 25. The proposed requirements 
generally followed the installation re­
quirements for cockpit voice recorders. 

The amendments set forth herein­
after are based on, and reflect the perti­
nent comments concerning, Notice 65-4. 
Except as modified by the following dis­
cussion, the reasons for these amend­
ments are those contained in the notice. 

1. Amendments to Part 25: In connec­
tion with the foregoing, the proposed rule 
has been changed in response to com­
ments received, to permit the first pilot's 
compass system to be used as a recorder 
data source.. Moreover, the proposal has 
been revised to make it clear that it is 
the data obtained from "sources other 
than the first pilot's instrument system" 
that must meet the specified accuracy re­
quirements rather than the recorded 
data. In addition, the regulation has 
been changed to permit the flight re­
corder to be connected to the same cen­
tral air data systems (CADS) as the first 
pilot's instrument system, notwithstand­
ing the provisions of § 25.1333. The 
Agency is aware that the accuracy of 
recorder Information would be improved 
if the recorder used the CADS for data 
input. 

Certain of the comments received re­
garding the vertical acceleration sensor 
requirement were concerned with the 



CONTAINED HEREIN, THE PART 121 OPERATORS 
AS WELL AS THE AIRPLANE MANUFACTURERS 
WOULD BE REQUIRED TO CORRELATE FLIGHT RE­
CORDER READINGS OF AIRSPEED, ALTITUDE, AND 
HEADINGS, WITH THE CORRESPONDING READ­
INGS (TAKING INTO ACCOUNT CORRECTION 
FACTORS) OF THE FIRST PILOT'S INSTRUMENTS. 
SUCH A CORRELATION CAN ONLY BE ACCOM­
PLISHED AFTER THE NIGHT RECORDER AND THE 
PILOT'S INSTRUMENTS HAVE BEEN CALIBRATED. 
THUS, IN ORDER TO CONDUCT THE CORRELATIONS 
REQUIRED IN THE AMENDMENTS TO PARTS 25 
AND 121, BOTH THE MANUFACTURERS OF NEW 
PRODUCTION AIRPLANES AND THE OPERATORS 
MUST MAKE THE NECESSARY CALIBRATIONS. 
IT WAS PROPOSED THAT THIS INFORMATION BE 
INCORPORATED IN THE AIRPLANE PLIGHT 
MANUAL. HOWEVER, FOR THE REASONS SET 
FORTH IN THE DISCUSSION CONCERNING THE 
AMENDMENTS TO PART 25, IT HAS BEEN DE­
TERMINED THAT THIS INFORMATION SHOULD BE 
RETAINED BY THE OPERATORS. THIS SHOULD 
IMPOSE NO ADDITIONAL BURDEN ON ANY 
OPERATOR SINCE IT MERELY REQUIRES THEM TO 
RETAIN DATA THAT THEY MUST, IN ANY EVENT, 
PREPARE FOR THEIR EXISTING AIRPLANES, AND 
TO RETAIN DATA WHICH HAS ALREADY BEEN 
PREPARED BY THE AIRPLANE MANUFACTURER 
ON NEW PRODUCTION AIRPLANES RATHER THAN 
INCORPORATE SUCH DATA IN THE AIRPLANE 
FLIGHT MANUAL. THE AGENCY IS AWARE 
THAT THE AIR CARRIERS CURRENTLY RETAIN 
THEIR CALIBRATION DATA. 

3. AMENDMENTS TO PART 37: ONE OF THE 
COMMENTS RECEIVED CONCERNING THE PRO­
POSED CHANGE TO THE MINIMUM PERFORM­
ANCE STANDARDS FOR FLIGHT RECORDERS UNDER 
THE TECHNICAL STANDARD ORDER SYSTEM 
RECOMMENDED THAT THE IMPACT TESTS FOR 
TYPE I I I RECORDERS INCLUDE A HEIGHT OF 
DROP OR .VELOCITY OF IMPACT REQUIREMENT. 
IN THIS CONNECTION, IT WAS RECOMMENDED 
THAT TYPE m RECORDERS BE SUBJECTED TO A 
50-FOOT DROP. HOWEVER, THE RECOM­
MENDED DROP TEST HAS NOT BEEN INCORPO­
RATED IN THE FINAL AMENDMENT. IN THE 
FIRST PLACE. NOTICE 65-4 PROPOSED ONLY TO 
AMEND THE IMPACT REQUIREMENTS FOR TYPES 
I AND n RECORDERS. MOREOVER, THE COM­
MENT DID NOT SUBMIT DATA TO SUPPORT THE 
PROPOSED ARBITRARY VALUES AND THE PRESENT 
STANDARD PERMITS THE APPLICANT TO PER­
FORM RATIONAL TESTS TAKING INTO CONSIDERA­
TION THE FEATURES OF HIS DEVICE, INCLUDING 
AIRPLANE ATTITUDE, WHICH COULD RESULT IN 
IMPACT VELOCITIES GREATLY DIFFERENT FROM 
A SINGLE ARBITRARY VALUE. 

THERE WAS ALSO COMMENT TO THE EFFECT 
THAT THE PROPOSED IMPACT SHEAR FORCE 
TEST REQUIREMENTS FOR FLIGHT RECORDERS 
SHOULD PROVIDE MORE DETAIL TEST PRO­
CEDURES. THE AGENCY CONSIDERS THAT THE 
PROPOSAL IS ADEQUATE BUT THAT THE TEST 
IS REALLY A TEST OF PENETRATION RESISTANCE 
RATHER THAN IMPACT SHEAR. THE TITLE TO 
THE PROPOSED SECTION 7.8.3 HAS BEEN AP­
PROPRIATELY CHANGED. FURTHERMORE, IN 
ORDER TOIVISE MANUFACTURERS OF THE PUR­
POSE OF THE TESTS, THE AGENCY HAS INCOR­
PORATED A CLARIFYING NOTE IN THE FINAL 
STANDARD. 

IN RESPONSE TO COMMENTS RECEIVED, THE 
AGENCY HAS INVESTIGATED THE PROSPECTS OF 
INSTALLING A GAMMA RADIATION SOURCE IN, 
OR ON, A FLIGHT RECORDER TO ASSIST IN LOCAT­
ING IT AFTER A CRASH. HOWEVER, IT APPEARS 
THAT AN IMPRACTICABLE AND UNSAFE LEVEL 
Rtfc. RADIOACTIVITY WOULD BE REQUIRED TO 
OVERCOME ENERGY LOSS AND PERMIT DETEC­
TION THROUGH THE AMOUNT OF EARTH OR 
WATER LIKELY TO SURROUND FCHE RECORDER. 

THERE WAS ALSO COMMENT RECOMMEND­
ING THAT ONLY EJECTABLE AND FLOATABLE RE­
CORDERS PROVIDED WITH A RADIO HOMING 
BEACON BE SPECIFIED. THIS COMMENT AD­
VOCATES THE MANDATORY USE OF TYPE H I 
RECORDERS ONLY. HOWEVER, THERE ARE NO 
TYPE I I I RECORDERS FULLY DEVELOPED AND 
APPROVED FOR USE ON AIR CARRIER AIRCRAFT 
AS YET. FURTHERMORE, THE TYPE I AND TYPE 
I I RECORDERS HAVE PROVIDED USEFUL INFOR­
MATION IN A MAJORITY OF ACCIDENTS. WITH 
IMPROVED CRASH RESISTANCE, THEY SHOULD 
BE. EVEN MORE SUCCESSFUL. WITH RESPECT 
TO THE INCLUSION OF A RADIO BEACON DEVICE, 
THE AGENCY CONSIDERS THAT SUCH A BEACON 
MIGHT BE APPROPRIATE FOR TYPE i n RE­
CORDERS BUT NOT FOR THE NONEJECTABLE 
TYPES. HOWEVER, THE AGENCY CONSIDERS 
THAT THE INTENT OF THE PROPOSAL HAS MERIT 
AND WARRANTS FURTHER CONSIDERATION. 

A COMMENT CONCERNING THE PROPOSED 
PERFORMANCE STANDARDS SUGGESTED THAT 
THE REQUIREMENT FOR A BREAKAWAY MOUNT­
ING DESIGNED TO YIELD OR SEVER AT APPLIED 
LOADS BE CONSIDERED. IT IS ASSUMED THAT 
THIS COMMENT REFERS TO THE POSSIBLE AL­
LEVIATING EFFECT OF A FAILURE OF THE RE­
CORDER MOUNTING FIXTURE ALLOWING SEPARA­
TION FROM THE AIRCRAFT STRUCTURE WHEN 
THE RECORDER CASE IS SUBJECTED TO A LARGE 
EXTERNAL FORCE OR BLOW. THIS APPEARS 
REASONABLE AND THE PROPOSED TEST DOES 
NOT PRECLUDE TESTING THE UNIT AS INSTALLED 
IN ITS EXTERNAL MOUNTINGS. 

IT WAS ALSO SUGGESTED THAT THE PROPOSED 
REVISIONS TO SECTIONS 7.8.3 AND 7.8.4 SHOULD 
BE CHANGED TO MAKE IT CLEAR THAT THE 
STANDARDS APPLY ONLY TO TYPES I AND N 
RECORDERS. THIS IS, OF COURSE, WHAT THE 
AGENCY INTENDED AND THE SECTIONS HAVE 
BEEN CLARIFIED AS SUGGESTED. MOREOVER, 
THE PROVISIONS OF SECTION 7.8-3 HAVE BEEN 
CLARIFIED TO SPECIFY THE EXACT AREA OF TEST 
BAR CONTACT. AS NOW WRITTEN, THE STAND­
ARD WOULD PERMIT THE USE OF OTHER THAN A 
CYLINDRICAL BAR. 

FINALLY, THE PERFORMANCE STANDARDS 
HAVE BEEN AMENDED TO REQUIRE THE MANU­
FACTURER OF THE RECORDERS TO FINISH THE EX­
TERIOR OF THE RECORDERS IN A BRIGHT ORANGE 
OR BRIGHT YELLOW COLOR. WHILE NOT 
COVERED IN NOTICE 65-4, THIS SHOULD IM­
POSE NO ADDITIONAL BURDEN ON THE RECORDER 
MANUFACTURERS SINCE A BRIGHT YELLOW OR 
ORANGE COLOR IS ALREADY AN INSTALLATION 
REQUIREMENT IN PART 25. 

THE AMENDMENT TO § 37.150 AS CON­
TAINED HEREIN SETS FORTH THE ENTIRE MINI­
MUM PERFORMANCE STANDARD FOR AIRCRAFT 
FLIGHT RECORDERS REVISED AS PROPOSED IN 
•NOTICE 65-4 AND AS DISCUSSED IN THIS PRE­
AMBLE. 
(SEES. 313(A), 601, 603, 604, 605, AND 607. 
FEDERAL AVIATION ACT OF 1958: 49 U.S.C. 1354, 
1421, 1423, 1424, 1425, AND 1427) 

IN CONSIDERATION OF THE FOREGOING, 
CHAPTER I OF TITLE 14 OF THE CODE OF FED­
ERAL REGULATIONS IS AMENDED AS HEREIN­
AFTER SET FORTH EFFECTIVE FEBRUARY 5, 1966. 

ISSUED IN WASHINGTON, D.C., ON DECEM­
BER 29, 1965. 

WILLIAM F . MCKEE, 
Administrator. 

1. PART 25 IS AMENDED BY ADDING A NEW. 
§ 25.1459 TO READ AS FOLLOWS: 
§ 25.1459 FLIGHT RECORDERS. 

(A) EACH FLIGHT RECORDER REQUIRED BY 
THE OPERATING RULES OF THIS CHAPTER MUST 
BE INSTALLED SO THAT— 

(1) IT IS SUPPLIED WITH AIRSPEED AND 
ALTITUDE DATA OBTAINED FROM SOURCES OTHER 
THAN THE FIRST PILOT'S FLIGHT INSTRUMENT 
SYSTEMS EXCEPT THAT, NOTWITHSTANDING THE 
REQUIREMENTS OF § 25.1333(B), THE FLIGHT 
RECORDER MAY BE CONNECTED TO THE SAME 
AIR DATA COMPUTER AS THE FIRST PILOT'S 
FLIGHT INSTRUMENTS. THE SOURCES FROM 
WHICH THE DATA ARE OBTAINED MUST MEET 
THE ACCURACY REQUIREMENTS OF §§ 25.1323, 
25.1325, 25.1327, AS APPROPRIATE; 

(2) THE VERTICAL ACCELERATION SENSOR IS 
RIGIDLY ATTACHED, AND LOCATED LONGITUDI­
NALLY EITHER WITHIN THE APPROVED CENTER 
OF GRAVITY LIMITS OF THE AIRPLANE, OR AT A 
DISTANCE FORWARD OR AFT OF THESE LIMITS 
THAT DOES NOT EXCEED 25 PERCENT OF THE 
AIRPLANE'S MEAN AERODYNAMIC CHORD; 

(3) IT RECEIVES ITS" ELECTRICAL POWER 
FROM THE BUS THAT PROVIDES THE MAXIMUM 
RELIABILITY FOR OPERATION OF THE FLIGHT RE­
CORDER WITHOUT JEOPARDIZING SERVICE TO 
ESSENTIAL OR EMERGENCY LOADS; AND 

<4) THERE IS AN AURAL OR VISUAL MEANS 
FOR PREFLIGHT CHECKING OF THE RECORDER FOR 
PROPER RECORDER TAPE MOVEMENT. 

<B) EACH NONEJECTABLE RECORD CON­
TAINER MUST BE LOCATED AND MOUNTED SO 
AS TO MINIMIZE THE PROBABILITY OF CON­
TAINER RUPTURE RESULTING FROM CRASH IM­
PACT AND SUBSEQUENT DAMAGE TO THE 
RECORD FROM FIRE. IN MEETING THIS RE­
QUIREMENT THE RECORD CONTAINER MUST BE 
LOCATED AS FAR AFT AS PRACTICABLE, BUT NEED 
NOT BE AFT OF THE PRESSURIZED COMPART­
MENT, AND MAY NOT BE WHERE AFT-MOUNTED 
ENGINES MAY CRUSH THE CONTAINER UPON 
IMPACT. 

(C) A CORRELATION MUST BE ESTABLISHED 
BETWEEN THE FLIGHT RECORDER READINGS OF 
AIRSPEED, ALTITUDE, AND HEADING AND THE 
CORRESPONDING READINGS (TAKING INTO 
ACCOUNT CORRECTION FACTORS) OF THE FIRST 
PILOT'S INSTRUMENTS. THE CORRELATION 
MUST COVER THE AIRSPEED RANGE OVER WHICH 
THE AIRPLANE IS TO BE OPERATED, THE RANGE 
OF ALTITUDE TO WHICH THE AIRPLANE IS LIM­
ITED, AND 360 DEGREES OF HEADING. COR­
RELATION MAY BE ESTABLISHED ON THE 
GROUND AS APPROPRIATE. 

(D) EACH RECORDER CONTAINER MUST BE 
EITHER BRIGHT ORANGE OR BRIGHT YELLOW. 

2. SECTION 121.343 OF PART 121 IS 
AMENDED BY ADDING .A PARAGRAPH <D) 
READING AS FOLLOWS: 
§ 121.343 FLIGHT RECORDERS. 

* * * * * 
(D) AFTER DECEMBER 15, 1967, EACH 

FLIGHT RECORDER MUST BE INSTALLED IN AC­
CORDANCE WITH THE REQUIREMENTS OF 
§ 25.1459 OF PART 25 OF THIS CHAPTER. 
THE MOST RECENT INSTRUMENT CALIBRATION, 
INCLUDING THE RECORDING MEDIUM FROM 
WHICH THIS CALIBRATION IS DERIVED, AND 
THE RECORDER CORRELATION, MUST BE RE­
TAINED BY THE CERTIFICATE HOLDER. 

3. SECTION 37.150 OF PART 37 IS AMEND­
ED TO READ AS FOLLOWS: 

§ 37 .150 AIRCRAFT FLIGHT RECORDER—TSO-
C51A. 

(A) Applicability. THIS TECHNICAL 
STANDARD ORDER PRESCRIBES MINIMUM PER­
FORMANCE STANDARDS THAT AIRCRAFT FLIGHT 
RECORDERS MUST MEET IN ORDER TO -BE 
IDENTIFIED WITH THE APPLICABLE TSO 
MARKING. NEW MODELS OF FLIGHT RECORD­
ERS THAT ARE TO BE IDENTIFIED AND THAT 
ARE MANUFACTURED ON OR AFTER THE EFFEC­
TIVE DATE OF THIS SECTION MUST MEET THE 
MINIMUM PERFORMANCE STANDARD FOR 
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Aircraft Flight Recorders set forth at 
the end of this section. 

(b) MARKING. In addition to the 
markings required by § 37.7, the rating 
(nominal voltage and wattage) must 
also be marked on the recorder. 

(c) DATA REQUIREMENTS. The manu­
facturer must furnish the Chief, En­
gineering and Manufacturing Branch 
(in the case of the Western Region, the 
Chief, Aircraft Engineering Division), 
Flight Standards Division, Federal 
Aviation Agency, in the region where 
the manufacturer is located, the fol­
lowing technical data: 

(1) Six copies of the manufacturer's 
operating instructions, equipment limi­
tations, and installation procedures. 

(2) One copy of the manufacturer's 
test report. 

MINIMUM PERFORMANCE STANDARD 
FOB 

AIRCRAFT PLIGHT RECORDER 

1. PURPOSE. To establish minimum re­
quirements for approved Aircraft Plight Re­
corders to be used in aircraft primarily for 
accident analysts, the operation of 'which 
may subject the recorder to environmental 
conditions specified in section 3. 

2. SCOPE. This standard covers three basic 
types of aircraft flight recorders for record­
ing time, air speed, altitude, -vertical acceler­
ation, and heading. The intelligence re­
ceived by the record medium can be from 
direct and/or remote sensors. 

2.1 DEFINITION OF THE TYPES. Type I—Non-
ejectable; Type n—Nonejectable, restricted 
to any location more than one-half of the 
wing root chord from the main wing struc­
ture through the fuselage and from any fuel 
tanks; Type HI—Electable, unrestricted 
location. 

3. GENERAL REQUIREMENTS. 
3.1 ENVIRONMENTAL CONDITIONS. The fol­

lowing conditions have been established as 
design requirements only. Tests shall be 
conducted as specified in sections 5, 6, and 7. 

3.1.1 TEMPERATURE. When installed in 
accordance with the instrument manufac­
turer's instructions, the recorder shall func­
tion over the range of ambient temperature 
shown in column A below and shall not be 
adversely affected by exposure to the range 
of temperature shown in column B below: 

Instrument location A B 

Heated areas (tempera- -30 to 50C 
-65 to 70C 

-65 to JOC 
-65 to 70C Unheated ureas (tempera-

-30 to 50C 
-65 to 70C 

-65 to JOC 
-65 to 70C 

-30 to 50C 
-65 to 70C 

-65 to JOC 
-65 to 70C 

3.1.2 HUMIDITY. The recorder shall func­
tion and shall not be adversely affected 
when exposed to any relative humidity in 
the range from 0 to 95 percent at a temper­
ature of approximately 32° C. 

3.1.3 Vibration. When installed in ac­
cordance with the instrument manufac­
turer's instructions, the recorder shall 
function properly and shall not be adversely 
affected when subjected to vibrations of the 
following characteristics: 

Recorder location in airframe Cycles per sec. 
Max. double amplitude (inches) 

Max. accel­eration 

Airframe structure 6-506 0.036 10E 6-506 0.036 10E 

3.1.4 ALTITUDE. The recorder shall func­
tion and shall not be adversely affected when 
subjected to a pressure and temperature 
range equivalent to —1,000 to 50.000 feet 

standard altitude, per NACA Report No. 
1235, except as limited by the application of 
paragraph 3.1.1. The recorder shall not be 
adversely affected following exposure to ex­
tremes in ambient pressures of 50 and 3 in. 
Hg. absolute. 

3.1.5 RADIO INTERFERENCE. The recorder 
shall not be the source of objectionable in­
terference, under operating conditions at 
any frequencies used on aircraft, either by 
radiation or feedback, in electronic equip­
ment installed in the same aircraft as the 
recorder. 

3.1.6 MAGNETIC EFFECT. The magnetic effect 
of the recorder shall not adversely affect the 
operation of the other instruments installed 
in the same aircraft. 

4. DETAIL REQUIREMENTS. 
4.1 RECORDING MEDIUM. The record me­

dium shall conform to the following require­
ments : 

a. The recording medium of recorders em­
ploying mechanical inscribed markings shall 
advance at a rate of not less than 6 Inches 
per hour, and that of recorders employing 
other means of recording shall advance at 
a rate sufficient to permit resolution within 
the accuracy prescribed in section 4.3. 

b. The recording medium shall provide a 
recording of the required data for at least 
the total elapsed operating time of a Sight 
for which the aircraft might be used. 

c. The recording medium shall not be sub­
ject to deterioration or distortion of the re­
corded data within the limits specified 
herein. 

4.2 RECORDING INTERVALS AND RANGES. 
a. Time: The time lapse shall be recorded 

at intervals of not more than 1 minute. 
b. Pressure altitude: —1,000 to 50,000 feet 

of standard atmosphere pressures, and shall 
be recorded at Intervals of not more than 
one second. 

c. Vertical acceleration: +6 to —3g, and 
shall be recorded at intervals of not more 
than 1/10 of 1 second, or at Intervals of 1 
second in which peak accelerations are 
recorded. 

d. Air speed: 100 to 450 knots IAS, and 
shall be recorded at intervals of not more 
than one second. 

e. Heading: 360 degrees azimuth, and shall 
be recorded at Intervals of not more than 
one second. 

4.3 RECORD RESOLUTION. The record reso­
lution shall be such that the data can be 
analyzed with the accuracy specified in 
section 6. 

4.4 RECORD PROTECTION. The recorder shall 
be of such design that the recorded data will 
be protected against damage by fire, impact, 
and water within the limits specified herein. 

4.5 PRESSURE ALTITUDE. The terms of pres­
sure altitude shall conform to tables I and II. 

4.6 AIR SPEED. The terms of air speed 
shall conform to table III. 

4.7 POWER VARIATIONS. All units shall 
properly function with +10 percent to 
—20 percent variation in DC voltage and/or 
± 10 percent variation in a.c. voltage and 
±5 percent In frequency, provided the a.c. 
voltage and frequency, vary in the same 
direction. The recorder shall not be dam­
aged when subjected to lower voltages. 

4.8 POWER MALFUNCTION INDICATION. A 
means shall be provided for indicating when 
adequate power is not being received by the 
recorder for proper operation. 

4.9 AUTOMATIC EJECTION. The automatic 
ejection provision of Type III recorders, in­
cluding the structure holding the electable 
portion, shall be capable of operating when 
subjected to inertia loads corresponding to 
an acceleration of 6g's acting In any direc­
tion, 

5. TEST CONDITIONS. 
5.1 ATMOSPHERIC CONDITIONS. Un less 

otherwise specified all tests required by this 
standard shall be conducted at an atmos­
pheric pressure of approximately 29.92 inches 
of mercury and at an ambient temperature 

of approximately 25* C. When tests are con­
ducted with the atmospheric pressure or the 
temperature substantially different from 
these values, allowance shall be made for 
the variation from the specified conditions. 

5.2 VIBRATION (TO MINIMISE FRICTION). 
Unless otherwise specified all tests for per­
formance may be made with the recorder 
subjected to a vibration of 0.OO2 to 0.005 
inch double amplitude at a frequency of 
1,500 to 2,000 cycles per minute. The term 
double amplitude as used herein indicates 
total displacement from positive maximum 
to negative maximum. 

5.3 VIBRATION EQUIPMENT. V i b r a t i o n 
equipment shaU be used which wiU provide 
frequencies and amplitudes consistent with 
the requirements of section 3.1.3 with the 
following characteristics: 

5.3.1 LINEAR MOTION VIBRATION. Vibration 
equipment for testing airframe structure-
mounted recorders of portions thereof shall 
be such as to allow vibration to be applied 
along each of three mutually perpendicular 
axes of the test specimen. 

5.3.2 CIRCULAR MOTION VIBRATION. Vibra­
tion equipment for testing shock-mounted 
recorders of portions thereof shall be such 
that a point on the case wiU describe. In a 
plane inclined 45 degrees to the horizontal 
plane, a circle, the diameter of which is equal 
to the double amplitude. 

5.4 POSITION. All tests shall be conducted 
With the recorder mounted in its normal 
operating position. 

5.5 TEST VOLTAGE. All tests for perform­
ance shall be conducted at the voltage rating 
recommended by the manufacturer. 

5.6 POWER CONDITIONS. All tests for per­
formance shall be conducted at the power 
rating recommended by the manufacturer. 

6. ALLOWABLE RECORD ERRORS. 
6.1 ALTITUDE RECORD ERROR. The recorder 

shall be tested for allowable error at the test 
points specified in table I on decreasing and 
increasing pressure. The rate of change in 
pressure during this test shall not be less 
than 3,000 feet per minute. On decreasing 
pressure, the pressure shall be brought down 
to, but shall not exceed, the specified test 
point. On increasing pressure, the pressure 
shall be brought up to, but shall not exceed, 
the specified test point. Within 1 minute 
after applying the specified pressure, the 
error in the record shall not exceed the 
tolerance values Indicated in table I for each 
test point. 

6.2 ACCELERATION RECORD ERROR. The accel­
eration error shall not exceed plus or minus 
0.2G in a stabilized condition, and the total 
error in following a single, triangular, ac­
celeration pulse of one-half second duration 
or greater, shall be no more than 10 percent 
of the acceleration. (An analytical evalua­
tion is considered acceptable.) 

6.3 TIME SCALE RECORD ERROR. The time 
lapse error shall not exceed plus or minus 
1.0 percent during an 8-hour period. 

6.4 AIR SPEED RECORD ERROR. The recorder 
shall be tested for allowable error at the test 
points specified in table III on increasing 
and decreasing speeds. The allowable error 
shall not exceed the tolerance value specified 
in table m. 

6.5 HEADING RECORD ERROR. The heading 
record error shall not exceed plus or minus 
2 degrees when measured at 15 degree in­
tervals over 360 degrees in azimuth. This 
error Is the difference between the sensor and 
the recorder. 

7. PERFORMANCE TESTS. The foUowlng tests, 
in addition to any others deemed necessary 
by the manufacturer, shall be the basis for 
determining compliance with the perform­
ance requirements of this standard. 

7.1 ROOM TEMPERATURE. The recorder 
shall be tested at room temperature to de­
termine compliance with the requirements 
under section 6. 

7.2 LOW TEMPERATURE. The recorder shall 
be subjected to an ambient temperature of 
minus 55° C. for 5 hours and while still ex-
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posed to this temperature It shall be tested 
to determine compliance with the require­
ments under section 6. 

7.3 HIGH TEMPERATURE. The recorder shall 
be subjected to an ambient temperature of 
50° C. for 5 hours and while still exposed to 
this temperature It shall be tested to deter­
mine compliance with the room temperature 
accuracies under section 6. 

7.4 EXTREME TEMPERATURE EXPOSURE. The 
recorder, after exposure to an ambient tem­
perature of 70° C. for 24 hours followed by 
exposure to —65° C. for 24 hours followed 
immediately by exposure to room tempera­
ture for not more than 3 hours, shall meet 
the requirements of section 7.1. There shall 
be no evidence of damage as a result of ex­
posure to the extreme temperatures. 

7.5 HYSTERESIS. Not more than 15 min­
utes after the altitude sensor, has been first 
subjected to the pressure corresponding to 
standard altitude of 50,000 feet, the pres­
sure shall be increased at a rate corre­
sponding to a decrease in altitude of not 
less than 3,000 feet per minute until the 
pressure corresponding to 25,000 is reached. 
Within 10 seconds the error shall not ex­
ceed the room temperature error at this test 
point by more than 100 feet. The altitude 
sensor shall remain at this pressure for not 
more than 15 minutes before the test to de­
termine compliance with table II is made, 
after which the pressure shall be further 
increased at the above rate until the pres­
sure corresponding to 20,000 feet is reached. 
The altitude sensor shall remain at this pres­
sure for not more than 10 minutes before 
the test to determine compliance with table 
II is made. The pressure shall be further 
Increased at the above rate until atmospheric 
pressure is reached. 

7.6 AFTER EFFECT. Not more than 5 min­
utes after the completion of the hysteresis 
test, the altitude record shall have returned 
to its original recording, corrected for any 
change in atmospheric pressure, within the 
tolerance shown in table H. 

7.7 VIBRATION. 
7.7.1 RESONANCE. The recorder, while op­

erating, shall be subjected to a resonant fre­
quency survey of the appropriate range speci­
fied in section 3.1.3 In order to determine if 
there exists any resonant frequencies of the 
parts. The amplitude used may be any con­
venient value that does not exceed the max­
imum double amplitude and the maximum 
acceleration specified in section 3.1.3. 

The recorder shall then be subjected to 
a vibration at the appropriate maximum 
double amplitude or maximum acceleration 
specified in section 3.1.3 at the resonant fre­
quency for a period of 1 hour in each axis 
or with circular motion vibration, whichever 
is applicable. When more than one resonant 
frequency is encountered with vibration ap­
plied along any one axis, -a test period may 
be accomplished at the most severe reso­
nance, or the period may be divided among 
the resonant frequencies, whichever shall 
be considered most likely to produce failure. 
The test period shall not be less than one-
half hour at any resonant mode, when 
resonant frequencies are not apparent within 
the specified frequency range, the recorder 
shall be vibrated for 2 hours in accordance 
with the vibration requirements of section 
3.1.3 at the maximum double amplitude and 
the frequency to provide the maximum 
acceleration. 

7.7.2 CYCLING. The recorder, while op­
erating, shall be tested with the frequency 
cycled between limits specified in section 
3.1.3 in 15-minute cycles for a period of 1 
hour in each axis at an applied double am­

plitude specified in section 3.1.3 or an accele­
ration specified in section 3.1.3, whichever is 
the limiting value. After the completion of 
this vibration test, no damage shall be evi­
dent and the recorder shall meet the require­
ments of section 6. 

7.8 HUMIDITY, WATER, IMPACT, PENETRATION 
RESISTANCE, STATIC CRUSH, AND FIRE PROTECTION 
TESTS. The humidity, impact, penetration 
resistance, static crush, and fire protection 
tests shall be made in the following sequence 
on the same recorder without the need for 
repairs. 

7.8.1 HUMIDITY. The recorder shall be 
mounted in a chamber maintained at .a tem­
perature of 70±2° C. and a relative humidity 
of 95^5 percent for a period of 6 hours. 
After this period the heat should he shut off 
and the recorder should be allowed to cool 
for a period of 18 hours in this atmosphere 
in which the humidity rises to 100 percent 
as the temperature decreases to not more 
than 38° C. This complete cycle should be 
conducted fifteen (15) times. Immediately 
after cycling, the recorder shall be subjected 
to the Record Error Tests of section 6. 

7.8.2 IMPACT. The intelligence on the 
record medium shall be capable of being 
analyzed after the recorder has .been sub­
jected to the following impact shock: Types 
I and II—Half sine wave Impact shocks ap­
plied to each of the three main orthogonal 
axes and having a peak acceleration magni­
tude of 1,000 g with a time duration of at 
least 5 milliseconds. Type III—Acceleration 
not less than the shocks developed on contact 
with a horizontal rock surface, considering 
the direction of ejection and any provisions 
for alleviation of shock. With regard to 
the former, the aircraft shall be assumed to 
be tilted at least 30 degrees from horizontal 
in the most critical direction. 

7.8.3 PENETRATION RESISTANCE (TYPE I AND 11 
RECORDERS ONLY). The intelligence on the 
record medium shall be capable of being 
analyzed after the recorder has been sub­
jected to an impact force equal to a 500-
pound steel bar which is dropped from a 
height of 10 feet to strike each side of the 
enclosure In the most critical plane. The 
point of contact of the bar shall have an 
area that is no greater than 0.05 square 
inches. The longitudinal axis of the bar 
shall be vertical at the time of impact. NOTE : 
The objective of this test is to achieve pro­
tection of the record medium from possible 
damage caused by airframe structural mem­
bers striking the recorder case during crash 
impact. 

7.8.4 STATIC CRUSH {TYPE I AND II RECORDERS 
ONLY). The Intelligence on the record me­
dium shall be capable of being analyzed after 
the recorder has been subjected to a static 
crush force of 5,000 pounds applied continu­
ously, but not simultaneously to each of the 

' three main orthogonal axes for a test period 
of 5 minutes. 

7.8.5 FIRE PROTECTION. The record medium 
shall remain intact so that the Intelligence 
can be analyzed after the recorder is exposed 
to flames of 1100° C. enveloping at least 50 
percent of the outside area of the case for the 
following periods of time: Type I—30 min­
utes; Type n—15 minutes; Type III—1.5 
MINUTES. 

7.8.6 WATER PROTECTION. The Intelligence 
on the record medium shall be capable of 
remaining permanent and reproducible after 
the record medium has been immersed In 
seawater for 36 hours. 

7.9 Position ERROR. The recorder shall meet 
the following requirements when turned 
from its normal operating position through 
90° forward and back, and left and right 

where applicable: 
a. Time: Section 6.3. 
b. Altitude: Section 6.1, except that the 

tolerance may be Increased by 25 feet. 
c. Acceleration: Section 6.2. 
d. Airspeed: Section 6-4. 
e. Heading: Section 6.5. 
7.10 DIELECTRIC. The insulation shall be 

subjected to a dielectric test with an RMS 
voltage at a commercial frequency applied 
for a period of 5 seconds, equivalent to five 
times normal- circuit operating voltage, ex­
cept where circuits include components for 
which such a test would be inappropriate, the 
test voltage shall be 1.25 times normal circuit 
operating voltage. The insulation resistance 
shall not be less than 20 megohms at that 
voltage. 

7.11 AUTOMATIC EJECTION MEANS. The 
automatic ejection means for Type III re­
corders shall be tested to demonstrate that 
it is capable of ejecting the recorder from Its 
mounting when subjected to forward acting 
Inertia loads of 5g's to 6g's. 

8.0 RECORDER COLOR. The exterior surface 
of the recorder must be finished in either a 
bright orange or a bright yellow color. 

TABLE I—ALTITUDE KECOED EEROR TABLE 

Equivalent Tolerance, feet 
Standard pressure mercury plus or minus Standard 
altitude (feet) Room Low MM IN. HO temp. temp. sec. 6.1 sec. 7.1 
-1,000 787.9 31.02 100 150 

-600 773.8 30.47 100 0 760.0 29.92 100 150 500 746.4 29.39 100 1,000 732.9 28.86 100 1,600 719.7 28.33 100 2,000 706.6 27.82 100 3,000 681.1 26. 81 125 4,000 656.3 25.84 150 210 6,000 609.0 23.98 150 250 8,000 564.4 22. 22 150 250 
10,000 522.6 20.58 150 12,000 483.3 19.03 180 350 14,000 446.4 17,67 210 16,000 411. S 16. 21 240 18,000 379.-4 14.94 270 460 20,000 349.1 13.75 300 22,000 320.8 12.63 335 25,000 281. S 11,10 375 560 600 30,000 225.6 8.88 450 

560 600 
35,000 178.7 7. 04 525 730 800 40,000 140.7 5.54 600 

730 800 
50,000 87.3 3.44 700 

TABLE II—ALTITUDE TEST TABLE 

Tests Reference section Tolerance in feet 

Hysteresis: First test point 25,000 7.4 Hysteresis: First test point 25,000 7.4 
*90 *90 50 Alter effect test 7.5 
*90 50 7.5 
*90 50 

•In excess of the room temperature error. 
TABLE HI—AIRSPEED RECORD ERROR TABLE 

Standard airspeed (knots) 
Tolerance, knots plus or minus Standard airspeed (knots) Room temp, sec. 6.1 Low temp. Sec. 7.1 

100 10 12 
150 10 12 21)0 10 12 250 10 12 300 10 12 350 10 12 400 10 12 450 10 12 

66-4332 
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