Title 14—AERONAUTICS AND
SPACE

Chapter [—Federal Aviation Agency
[Docket No. 6488; Amdts. 25-8; 121-15; 37-5]

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
“grash survivability” of this information.

There are presently no Federal Avia-
fion Regulations governing the installa-
tion of flight recorders in airplahes. In
the past, flight recorders were installed in
aecordance 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 propoéed 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 coneerning, 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: ITn connee-
tion with the foregoing, the proposed rule
has been changed in response to com-
ments received, {0 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 aceuracy 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. ’

Cerialn of the comments received re-
garding the vertical acceleration sensor
requirement were concerned with the
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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 defail hereinafter, the
June 1, 1866, 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 (c.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 {ape movement is all
that is required.

Numercus 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
difficult with respect to “swing tail” air-
planes, ahd that hydraulic Ouid vapors
which are sometimes present in the un-
pressurized areas, may seriously affect
recorder operation. Finally, it was
pointed cut that the proposed location
for flight recorders was Inconsistent with
the veice 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
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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 sueh racks. The
Agency is aware, however, of the severe
damage Iincurred 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 indicafed in Notice 65-4, experience
has shown that a nonejectable record
container stands the best chance of sur-
viving crash impact foreces if it is in-
stalled in the aft fuseclage area.

In response to the comments from
various operators objecting to the cor-
relation test requirement as proposed,
the final rule has been expahded 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 Flight Manual, the
Agency now congiders 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 Flight Manual,
However, since this data is necessary for
the proper interpretation of the fiight-
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 numercus 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 grguments presented
concerning this matter, the Ageney con-
siders that a compliahce date of Decem-
ber 15, 1967, allows the operators a rea-
sonable period of time in which to make
the reguired 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 smendments
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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 aeccount correction
factors) of the first pilot’s instruments.
Such a correlation can only be accom-
plished after the flight 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 infermation be
incorporated in the Airplane Flight
Manual. However, for the reasons seb

. 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 hurden on any
operator since it merely requires them to
retain data that they tnust, in any event,
prepare for their existing airplanes, and
to retain dats which has already been

- prepared by the airplahe 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 IOI recorders include a heighf of
drop or velocity of impact requirement.
In this connection, it was recommended
that type ITI recorders be subjected to a
50-foot drop. However, the recom-
mended drop test has not been iticorpo-
rated in the final amendment. In the
first place, Notice 65-4 proposed only to
amend the impact requirements for types
I and XTI 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 requiremenis for Right recorders
should provide more detail test pro-
cedures. The Agency cohsiders 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 to : gvise manufacturers of the pur-
pose of thé 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. FHowever, it appears
that an impraecticable and unsafe level
rf- radioactivity would be required to
overcome erergy loss and permit detec-
tion through the amowunt of earth or
water Iikely to surround the recorder.

There was also ¢comment recomrinend-
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 III
recorders only. However, there are no
type III recorders fully developed and
approved for use on air carrier aireraft
as yet., Furthermore, the type I and type
II 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 he appropriate for type IIL 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. I is assumed that
this comment refers to the possible al-
leviating effect of & failure of the re-
corder mounting fixture allowing separa-
tion from the aireraft 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 fto make it clear thaf the
standards apply only to types I and II
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 &
cylindrical bar,

Finally, the performance standards
have heen amended fo 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 instaliation
requirement in Part 25.

The amendment to §3%.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.

(Secs. 313(=a), 601, 803, 604, 605, and €07,
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 Fehruary 5, 1966,

Issued In Washington, D.C., on Decem-
ber 29, 1965. ‘
WriLiaMm F. McKER,
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(h}, the flight
recorder may be cohnected 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, a8 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 &
distance forward or aft of these limits
that does nof 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 subsegquent 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.

(e¢) A correlation must be established
hetween the flight recorder readings of
alrspeed, altitude, and heading and the
corresponding readings (taking info
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 260 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 maost recent instrument calibration,
including the recording medium from
which this calibration is derived, and
the recorder correlation, must be re-
tained by the certificate hoider.

3. Section 37.150 of Part 37 is amend-
ed to read as follows:

§ 37.150 Aircraft flight recorder—T50—
C5la.

(a) Applicability. This technical
standard order prescribes minimum per-
formance standards that aircraft fiight
recorders must meet in order to -be
identified with the applicable TSQ
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 {he
Minimum Performance Standard for



Alrcraft 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.
(¢} Date requiremenis. The manu-

facturer must furnish the Chief, En-
gineering and Manufacturing PBranch
(in the case of the Western Region, the
Chief, Aircrait Engineering Division),
Flight Standards Division, Federal
Aviation Agency, in the regionm 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
For
ArrcrarT FLIGHT RECORDER

1., Purpose. To establish minimum re-
guirements for approved Aireraft Flight Re-
corders to be used In aireraft primarily for
accident analysts, the operation of which
may subject the recorder to environmental
conditions specified In section 3.

2. S¢cpe. This standard covers three basic
types of alrcrait flight recorders for record-
ing time, air speed, altitude, vertical acceler-
etion, and heading. The Iintelligence re-
ceived by the record medium can be from
direct and/or remote sensors.
© 21 Definition of the fypes. Type I—Non-
ejectable; Type I—Nonejectable, restricted
to any location more than one-half of the
wing root chord from the main wing strue-
ture through the fuselage and from any fuel
tanks; Type III—Ejectakle, unresiricted
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 Insialled in
accordance with the instrument manufac-
turer’s instructions, the recorder shall func-
tlon 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 bhelow:

Instrament location A B

Haated areas {tempera-

ture controlled)....--...] —30to 50C =65 10 70C
Unheated areas (tempera-
ture aneontrolled) .. - b5 to 70C =G5 to 70C

8.1.2 Humidity. The recorder shall func-
tion and shall not he adversely afected
when exposed to any relative humidity in
the range from 0 to §5 percent at a temper-
ature of approximately 32° C.

3.1.3. Vibretion, When insialled in aec-
cordance with the instrument manufac-
turer's lastructions, the recorder shall
function properly and shali not be adversely
affected when subjected to vibrations of the
following characieristics:

Mazx, Max.
Recorder location | Cycles double accel-
in airframne per sec, | smplitude | eration
(inches)
Alrirame structure
mounted. . ... 5-500 0. 036 10g

3.14 Aititude. The recorder shall func-
fion and shell not be adversely affected when
subjected to & pressure and itemperature
range equivalent to —1,000 to 50,000 feet

standard sltitude, per NACA Report Mo,
1285, except as limited by the application of
paragraph 3.1.1. The recorder shall not be
adversely aflected following exposure to ex-
tremes in ambient pressures of 50 and 3 in.
Hg. absolute.

2.1.5 Radic interferemce. 'The recerder
shall not be the source of objectionable in-
terference, under operating conditions at
any Irequencies used on aireraft, efther by
radiation or feedback, in electronic equip-
ment installed in the same aircraft as the
recorder.

3.1.6 Meagnetic effect. The magnetic effect
of the regorder 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 cperating time of a flight
for which the alrcraft might be used.

¢. The recording medium shall not be sub-
Ject to deterloration or distortlon of the re-
corded dats 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. Vertieal 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 sacecelerations are
recorded.

d. Alr speed: 100 to 450 knots IAS, and
shall be recorded al intervals of nol more
than one second.

e. Head!ng: 360 degrees azimuth, and shall
be recorded at intervals of not more than
one second. .

43 Record resolution. The record reso-
lution shall be such that the data can be
analyzed with the ascyracy specified in
section 6,

44 Record protection. Therecorder shall
be of such design that the recorded data will
be protected against damage by fire, impact,
and water witirin the limits specified herein,

4.5 Pressure agititude, The terms of pres-
sure altitude shall conform to tables I and II.

46 Air speed. The terms of alr speed
shall conform to table III.

4.7 Power wvarictions. All units shall
properly function with -+10 percent to
—~—20 percent varlation in DC voltage and/or
+10 percent varlation 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 indicetion, A
means shall be provided for indicating when
adequate power s not being recelved by the
recorder for proper operation.

48 Automatic ejection. The automatic
ejection provision of Type LIX recorders, in-
cluding the structure holding the ejectable
portion, shall be capable of operating when
subjected to-lnertia loads corresponding to
an acceleration of 6g's acting in any direc-
tion.

5. Test conditions,

5.1 Atmospheric conditions. Unless
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 amblent temperature
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of approximately 25° C. When tests are con-
ducted with the atmospheric pressure or the
temperature subgtantially different from
these wvalues, allowanoe shall be made for
the variation from the specified conditions.

5.2 Vibration (io minimize [friction).
Unless otherwise specified all tests for per~
formance may be made with the recorder
subjected to m vibration of 0.002 to 0.005
inch double amplitude at a frequency of
1,500 to 2,000 cyeles per minute. The term
double amplitude as used herein indicates
total displacement from positive -maximum
to negative maximum, .

53 Vibration equipment. Vibration

-equipment shall be used which will provide

frequencies and amplitudes consistent with
the requirements of section 3.1.3 with the
Tfollowing characteristics:

5.3.1 Linear motion vibration. Vibration
equipment for testing airframe structure-
mounted recorders of portions thereof shall
Be such as to allow vihration to be applied
along each of three muiually perpendicular
axes of the test specimen.

5.3.2 Circular molion wvibration. Vibra-
tlon equipment for testing shock-mounted
recorders of poriicns thereof shall be such
that a point on the case will describe, 1In a
plane inclined 45 degrees to the horizonial
plane, a circle, the diameter of which 1s equal
to the deuble amplitude,

54 Position. All tests shall be conducted
with the recorder mounted in 1is normal
operating position.

8.5 Test voltage. All tests for perform-
ance shall be conducted at the voltage rating
recomumended by the manufaciurer.

b6 Power conditions, All tesis for per-
formance shall be conducted at the power
rating recommmended by the manufacturer.

6. Allowable record errors.

6.1 Ailtitude record error. The recorder
shall be tested for ellowable error at the test
peints specified in table I on decreasing and
increasing pressure. The rate of change in
pressure during this test shall hot be less
than 2,000 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 poini. '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 grealer, shall be no more than 10 percent
of the acceleration, (An analytical evalua-
tlon is considered acceptable.}

63 Time scale record error. The fime
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 spectfied in table IIT on increasing
and decreasing speeds. The allowable error
shall not exceed the tolerance value specified
in table Iil,

8.5 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,

. Perjformance tests. The following 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 temmperaiure. 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 amblent temperature of
minus 55° C, for 5 hours and while still ex-



posed to thls temaperature it shall be tested
t0 determine compliance with the regquire-
ments under section 6.

73 High temperature. The recorder shall
be subjected to an ambient temperature of
50° ¢. for 5 hours and wnile 5t3l exposed to
this temperature it shall be tested to deter-
mine compliance with the room temperature
accuracles under section 6.

T4 Exireme lemperature exposure. The
recorder, afier éxposure to an ambient tem-
pergture of 70° €, for 24 hours followed by
exposure to —63° . for 24 hours followed
immediately by exposure to room tempera-
ture for not more than § 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 altiiude of not
less than 3,000 feet per minufe 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 feel 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 altifude record shall have returned
to its original! recording, corrected for any
chanpge in atmospheric pressure, within the
tolerance shown Iin table IT.

T4  Vibrdtion.

7.1 Resonance. The recorder, while op-
erating, shall be subjected to a resonant ire-
quency survey of {he appropriate range speci-
fled In section 3.1.3 !n order to determine if
there exists any resonant frequencles of the
parts. The amplitude used may be any con-
venlent value that does not exceed the max-
imum double amplitude and the maximufn
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
gpecified In section 3.1.8 at the resonant fre-
quency for a period of 1 heour in each axis
or with eircular motion vibration, whichever
1s applicable. When more than one resonant
frequency is encountered with vibration ap-
plied aleng any one axis, .5 test perlod 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~
hal? hour &t any resonant mode. When
resonant frequencies are not apparent within
the gpecified frequency range, the recorder
shall be vibrated for 2 hours in accordance
with the vibration requirements ¢f section
3.1.83 at the maximum double amplitude and
the frequency to provide the maximum
acceleration.

742 Cyeling. The recorder, while op-
erating, shall be tested with the frequency
cycled between limits specified in section
3.1.8 in 15-minute cycles for a period of I
hour in each axis at an applied deuble am-

plitude specified In section 3.1.3 or an accele-
raticn specified in section 3.1.3, whichever s
the limiting value, After the completlon of
this vibration test, no damage shall he evi-
dent and the recorder shall meet the require-
ments of section 8.

7.8 Humidity, water, impuct, peneiralion
resistance, static crush, and fire profection
tests., The humldity, impact, penetration
resistance, static crush, and fire protectiom
tests shall be made in the following sequence
on the same recorder without the need for
repairs,

7.8.1 Humidify. The recorder shall be
mounted in a chamber maintalned at.a tem-
perafure of 70+2¢ C. and a relative humidity
of 9545 percent for a period of ¢ hours,
Afier this period the heat should be shut off
and the recorder should be allowed to cool
for & period of 18 kours In this atmosphere
in which the humidity riges to 100 percent
as the temperature decreases to not more
than 38° C. This complete cycle should be
conducted. fifteen (15) times. Immediately
after cyeling, the recorder shall be subjected
to the Record Error Tests of section 6.

7.82 Impact. The intelllgence on the
record medium shell be capable of being
analyzed after the recorder has been sub-
jected to the following impact shock: Types
I and N--Half sine wave lmpact shocks ap-
plied to each of the three malin orthogonal
axes and having a peak acceleration magni-
tude of 1,000 g with a time duration of at
least 5 milllseconds. Type III—Acceleration
not less than the shocks developed on centact
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 80 degrees from horizontal
in the most critical direction.

7.8.3 Penetrotion resistance (Type I and II
recorders only). The Intelligence on the
record medium shall be capable of heing
analyzed after the recorder has been sub-
jected to an impact force equal 0 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
ares that 1s no greater than 0.05 square
inches., The longitudinal axis of the bar
shall be vertical at the tixae of impact. NorTE;
The cblective of this test ls to achieve pro-
tection of the record medium from possible
damage caused by airframe structural meme-
bers striking the recorder case durlng crash
impact.

784 Static crush {I'ype I and II recorders
only). The intelligence on the record me-
dium ghall be capable of being analyzed after
the recorder has heen subjected to a static
crush foree of 5,000 pounds applied continu-
ously, but not simultaneously to cach of the

“three matn orthogonal axes for a test period

of 5 minutes.

%.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 outslde area of the case for the
following periods of time: Type I—30¢ min-
utes; Type I—I15 minutes; Type III—1.5
minutes.

7.8.6 Water protection. The intelllgence
‘'on the record medium shall be capable of
remaining permanent gnd reproducible after
the record medium hias 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
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where applicable:

a. Time: Section 8.3.

b, Altitude: Secticn 6.1, except that the
tolerance may be increased by 25 feet.

¢. Aceceleration: Seection €.2.

d. Alr speed: Section 64,

e. Heading: Section 6.5.

7.10 Dieleciric. The insulation shall he
subjected to a dielectric test with an RMS
voltage at & commercial frequency applied
for a perlod of § 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
cperating voltage. The insulation resistance
shall not be less than 2¢ megohms a2t that
voltage.

7.11  Automatic efection means. The
automatic ejection means for Type IIT re-
corders shall be tested %o 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 extericr surface
of the recorder must be finished in either a
bright orange or a bright yellow color,

TABLE J—ALTITUDE RECORD ERROE TABLE
-

Equivalent Tolerance, feet
DIESSUTE TErCury plus or minus
Standerd
altitude
(feet) Room Low
MM IN.HG temyp. temp,
sec, 6.1 sec. 7.1
—~1, 000 787.9 3102 100
—500 773.8 30.47 106
Q 760.0 29.62 106
560 746. 4 9. 39 100
1,000 732.9 28, 86 100
1, 500 719.7 28.33 100
2, 000 706, 6 27,82 100
3,000 6811 26. 81 125
4, 000 656, 3 25. 84 150
6, 000 609. 0 23.98 150
8, 000 564, 4 22,22 150
10, 000 522. 6 20, 58

12, 000 483.3 19.03 180
14, 000 6. 4 17,567 210
18, 000 411. 8 16,21 240
18, 000 379.4 .M 270
20, 000 349.1 13.75 300
22, 000 320.8 12.63 335
25, 000 281, 9 1, 10 378
30, 000 225.8 8.88 450
35, 000 178.7 7.04 525
40, 000 140.7 5. 54 600
50, 000 87.3 3.44 700

TABLE II--ALTITUDE TEST TABLE

TFests Tolerance

Reference
5 in feet

section

*In excess of the room temperature ervor,
TABLE III—AIRSPEED RECORD ERROR TABLE

Tolerance, knots plus or min
Standard airspeed ’ » i
(knots)
Room temp. Low temp,
se¢, 6,1 Bee. 7.1
100 10 12
150 10 12
200 10 12
250 1¢ 12
300 10 12
350 10 12
400 10 12
450 10 12
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