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DEPARTHENT OF TRANSFORTATION
NATIOMAL TRANSPORTATION SAFETY EOARD A-70- 2L

WASIKHINGTON, O €. 2055¢
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CQFFICE OF
THE CHAIRMAI June 1, 1970
Honorable John H. Shaffer
Administraton .
Federal Aviation Administration "
Washington, D. C. 20590 N

Dear Mr. Shaffer:
. »

Over thsz past few years the cockpit voice recordexr (CVzR
has become one of the primary tools of the Aircraft Accident
Investigator in air carrier accidents. The CVR was installed
to recosd radio cosmunications and the voices in *he cockpit
area. However, the cockpit microphone has vrovided additional

as: sound of switch or lever actuation,
enging 10¢ce and frequency signatures, sound of aircraft
disintogr T :

information such

g on or imwmact, etce. The full potential te which
cockpit sounds can be utili in accident investigation
has vt ¢ detarminad: horovo hore are soms axisting
pronles -
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capanlilitios of the -  These are:

a. he sing tha cockpit area nmicronheons
i led doss noi, in our iz,
ion xeqvllﬁn“ntv spaciiizad
fron the ventilation poxts,
speaker svstem, microphone
: crodynamic noise leval
within zhe Dckpit arca of somz alrcraft limit, and
guite often prevent, the racovary ©f iniformation
from voice communicaticns hebucen angd ameng cthe flight
Crewnansers preaching the limit

. Mo are plﬁsmntly appro

in the statz of the art for information recovery
from magnetic tane. Therefore, the loa4cal course of
action is to improve the method of collecti ng tns
informaticn o the magnetic tape.
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operator ‘and the FAA re gional office. OQOne air
carrier in the FAR Central Region eﬂoloys a 3g
impact swvitch which senses g forces in both the
longitudinal and the vertical plane. An impact
switch of this tvpe could cause the CVR to become
deactivated as the result of a 3g vertical accelera-
tion, which would preclude recovery of vital informa-
tion from that point until aircraft.impact. The
Board belicves that any impact switch utilized in
the CVR circuitry should be segnsitive to the '
longitudinal plane only.

Identification of the CVR and the Flight Data Recorder
has been very difficult when the aircraft wreckage'is
under wate). The present color coding in accordance
with FAR 25,1457 dozs not provide sufficient
definition on black and white television, which is
somatimes utilized for undervater surveillance.

The Unilted Control V-~557 CVR utilizes a random tape
storage magazine, and tape recovered from CVYR':z using
this typ. storage is usuullv kinked and sometinas
severely wrinxled. The formzr (yp: of tape domage is
prescent vhen the fao2 is removed from the CVR of an
alrcraft subjescted to a hard landing. Recoverv of
informaticn from a tave with thess tvopas of damage

is very difficult if not imposzsible.

The CVR a2s installed todav is dependent on the aircraft

electrical s)\ccn, and, in several iastances,
interruptions in the aircraft electrical system
have praevented recovery of vital informaticn pri

to aircralit impact. The CVR should hava a L&lckl
charge nickel cadmium baLLOEV/szaLwc inverter power
source to insure overation of the CVR until the
aircraft impacts the ground.

In four accidents the CVR's wvere subjkvted to high
temperature for long periods of time and the magnetic
tapes were destroyved. The pfﬂoent design criteria

for the CVR's to Llhﬂgbcud 2,0007° for 30 minutes

is adcoguate in most casos. VO“avnl NMASA micht provide
information as to changzs in the state of the art
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which could provide better fire protection for the
CVR's. This information should be correlated with
future test and evaluation effort in connecticon with
validation of the results of the recently completed
FAA contract study of means to provide greater
thermal protection for recorders.

Each of these problem areas has been rewvieved to determine
the existing degree of information degradation as well as the
feasibility and economics of improvemegt.

The Board recomnends that FAR take the following action
to improve the capabilitices of the CVR:

1. Improve the cockpit area microphone capability by
reauirving the instollation of tuo additional small
directional microvhones mounted beneath the instrumant
panel glare shiald, as a single or dual unit, with
one direct ad KQ”“rd the captain and the othexr toward
the first officer. &’ small electronic switching -
netvork with an associated svnchronization sighal can
be ewploved to wdant this new installation to the
single trac: recording cacapility of the existing

cockpit axea microohone channel. The present area
microphone would continuz to provide plC:UD for othor
sounds within the cocknit. This tv;a of installa

will esnhance speooech intelligibility and provide more
positive voice identification.
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2. Issue an airnrorthiness directive defining the
acceleratica limits and the plane orientation of all
impact switches emsloved to comnly with FAR 25,1457,
These swvitches should be sensitive to forces in the
longitudinal plane only.

3. Improve the undervater visual identification of ths
CVR and Flight Data Recorder by requiring external
reflective striping such as Scotchlite, which can be
defined on a black and vhite television camara.

ntelligence gatherad by requiring

4. Preserve the
i all random taﬁm sterage magazinas

replacemant o
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—with a methed which will® provide tape protection
similar to that afforded by the reel storage method.

. 5. ‘“Insure the operation of the CVR during all emergency
Situations by reguiring the availability of an
- - independent povrer source~for the CVR when the ailrcraft
electllb 1L cvsteﬂ fal]s -
. ,‘:6. Contlnub the 1rvc5t1c

Lzon of the state of the art
-r““In“flre protecrion ma

terial in an effort to upgrade
the protection nov afforded the CVR magnetic tapes.

Our technical staff will be available and pleaéed o
provide any further assistance in this matter.

Sincerely vours,

‘./\*m_.
John H. Reed
G e Chairman



