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PROBLEM. STATED

The occurrence of a number of major slr disasters
in recent months has emphasilsed the need for determining
with the greatest possible certainty the cause of such
accldents, This is partlcularly true in the casc of air-
craft in the early stages or development, or those in-
corporating radical advances in design, construction or
performance. One can never overlook the rossibility that
theee aceldents may be due to some unforseen weaknesses
inherent in the design, and lisble to lead to further dissas-
ters before they are pinpointed and remedicad.

This 1s well i1llustrated by the recent "Comet'
dlsasters. It vill probably never be ¥mown with certalnty
whether these were due to etructural Tallure, metecrological
gbnormalities, error-of-judgment, overcontrol by the pilot
or to some sudden event of which the crew could have no
warning or knowledge. puch as a fuel-tank or sabotapge explo-
sion. Nor is 1t knowmn whether these disasters had any
.basle factors in common
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In 1nvestigating such accidents, therefore, any-
thing which provides a record of flight conditions, pilot
reactions, ete. for the few moments precceding the crash
is of inestimsble wvalue.

It may be assumed that in almost all accidents
the pllot receives some pre-indication either by slght,
feel of controls, automatic alarm or instrument reading.

In most cases this would evoke a complaint of difficulty
or a shout of warning to attract the attention of the eco-
pillot. Unless radloc contact is actually in progress there
is often not time to get any information through before the
crash,

To preserve the valuable evidence offered by
these few seconds conversation i1t is suggested that the
following simple device could be Pltted in all major alr-
eraft, especlally those in early stages of development.

A small magnetic recorder could be made in vwhich a con-
tinuous closed cirecle of steel wire passes an erasing head
followed by a recording head in, say, a 2-minute cyele.

Such a dovice would, therefore, provide a permanent 'memory"
of the conversation in the control csbin For the two minutes
lmmediately prior to switching off, which would occur autio-
matically in the case of an accident,

This period 1s probably all that is required to
glve a clue to the trouble encountered. In the case of
fire the period would almost certainly contain a shout fraom
the first orew-member to detect it, followed by verbal in-
structions. Carelees osontrol or errorhaf—juﬁgmﬂnt {as 1s
often suspected in landing smd take-off accidents) would
probebly eliclt oriticism, suggestion or warning from the
co-piiot. An unexpected fuel-tank explosion would be re-
oorded as an Interruption of normal conversation by the
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first part of the exploslon molse followed by Immsdlate
cut-out.

SIZE, WEIGHT AND COST OF THE DEVICE

The instrument would be much less iIn size, weight
and cost than & normmal wire recorder since neither high
fldellty nor play-back facllitles are requlred, and the
amount of wire needed 1s very emall (e g 30 £t ).  FPower
supply requirements would be low and could peossibly be
talken to some extent from the exlsting radlo system. lMem-
bers of A.R.L. Instruments Section have offercd a rough
estimate that the total weilght (using existing power sup-
plies) need not exceed 5 1t ., the space less than O 1 cu ft.
and the cost of production (dozen lots) £860.

RECOVERY OF THE WIRE

The wire 1tself would not be greatly harmed by
impaet nor by suffering moderate heating, though the ex-
tent of the latter would necd to be checked by oxperiment.
There are, therefore, two methods of ensuring its recorery
after an accldent.

(1) The unilt could be installed in the least likely
part of the plane to recelve extenslve damage.
The tall is suggested, as 1t 1s often throwm eclear,
Even In the event of fire 1t is usually thce part
least subject to Intense heat .

(11) The device could be so lnstalled that in the ewvent
of' an aceldent it would be thrown olear of the
main body of the plane, This could be donc Wy a
pmall charge or mecchanleal ejJector triggercd by
any of a number of possible events, e¢.g
(a) Alr speed rising above a maximum value
(b) A Jolt of more than, say, 1lOg.
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(e)' A break in any part of the control cirocuit.
(d) The attalnment of a gilven temperature.

The first would cover most acecidents in flight. Those on
landing and teke-off would be covered by the latter ones.

If the containing box were reasonsbly robust no
parachute would be required, as only the wire need be sal-
vaged. An attached marker streamef$ however, would
greatly help in finding the unit.

MATNTENANCE REQUIRED

Once installed the unit could virtually be for-
gotten. It could be automaticelly ewltched on wlth the
engines and thus would not place any further burden on
crew responsibility. An ocossional check that it was in
working order could easily be included in routine ground
service procedure with the ald of a porteble play-back
device,

PSYCHOLOGICAL EFFECT

The poselble objection by crew to having their
conversation continually recorded 1s countered by the fact
that the device has such a short memory. If no sccident
ooours, anything sald during £light is obliterated during
the time taken to taxl in,
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