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Chapter 4
BASIC DITCHING PROCEDURES AND TECHNIQUES

400 GENERAL

A successful aircraftditching is dependent
on three primary factors. In order of impor-
tance they are:

1, Sea conditions and wind,

2. Type of aircraft,

3. Skill and technique of pilot,

401 SEA CONDITIONS AND WIND

The behavior of an aircraft on making
contact with the water will vary within wide
limits according to the state of the sea, If
landed parallel to a single swell system, the
behavior of the aircraft may approximate that
to be expected on a smooth sea, If landed into
a heavy swell or into a confused sea, the
deceleration forces may be extremelygreet--
resulting in breaking up of the aircraft. Within
certain limits, the pilot is able to minimize
these forces by proper sea evaluation and se-
lection of ditching heading using the techniques
described in Chapter 3.

402 TYPE AIRCRAFT

The pilot has no choice of the typeaircraft
he is forced toditch, By knowing the character-
istics of the aircraft,however,andits expected
behavior on the water, certain steps can be
taken to insurebestditching performance, Data
on ditching characteristics of mostaircraftare
available from controlled tests on models or
from studies of actual ditchings. It is imposs-
ible tolist eachindividualaircraft's character-
istics here.

For illustration, general ditching perfor-
mance of several types of aircraft will be
discussed here, with reference to specific
models when pertinent.

Other factors being equal, the larger the
aircraft, the better are its ditching character-
istics, Fighter aircraft, due to their high
landing speeds and smaller size, often react
violently on ditching, Standard procedure in
fighter type aircraft is to eject and descend
by parachute rather than ditch., This is true
also of most modern bombers,

Transport aircraft are generally better in
ditching than combatant types, Transport air-
craft bottoms, where most failures can be
expected tooccur,arestronger than those found
in bomber aircraft., The bomber is greatly

weakened by large bomb bay doors, andfailurs
of these doors can result in violent behavior |
of the aircraft on runout. Chance of surviva;
of personnel stationed aft of the bomb bay :=
reduced by the rush of water through it ints
the after part of the fuselage, Most of th=
damage to the bottom of the fuselage of a=v
aircraft may be expected to occur in &
critical mid-section. The behavior of ¢
aircraft on runout is dependent on the dam
suffered, and is more violent if damage to to
fuselage occurs on first impact. In mo
aircraft, bottorm damage may be expectec.
Double deck aircraft will probably suffer rap:=
flooding of the lower deck, but the upper d=
is a relatively safe location, Aircraft equippec
with cabin pressurization have good inhere=:t
water-tight integrity and, if the fuselage :=
intact, affort better protectlon against rap:c
flooding than non-pressurized types. In 210
cases, however, the aircraft must bedepress=-
urized beforeditching, Glass inthenose sectic=
of aircraft with bow turret or bow look
station may be shattered during ditching wii=
a resultant inflow of water, Nose-wheel doors
may also collapse,

On many aircraft withlong afterbodies, ==
fuselage may break a few feet forward of ==
tail--especially when ditching in afully stall=
altitude into the face of a swell system. =
several military patrol-type dltchmgs,
after-end of the aircraft separated entirsl
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aircraft, due to the floatation support de- ivedl
from the wings, are safer for ditching tham
high-wing types. The high-wing aircraft tezzs
to sink rapidly after impact until the wizgs
settle in the water. As a result, most of toe
fuselage is under water soon after theaircrs
comes to rest,

External protuberances exert varying =
fects on the ditching characteristics. I=
landing gear must be retracted; failure to
so will result in extremely viclent behavzs
and deceleration--often flipping the airc
on its back or causing itto dive radically, Los
wing aircraft with large engine nacelles, =8
underslung nacelles, if landed wing low, =
dig one nacelle first, causing a waterloop. T=
rotation around the vertical axis may 2l
cause structural failure of the after fuselzs
Flaps in most aircraft may be expectec
carry away on initial impact, If the flaps
unusually strong and withstand the imp
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diving tendency may result,
=t importance of fla

The para-
Ps in slowing down the
on the approach makes their use
—==2lory. Auxiliary fuel tanks located beneath
ving or fuselage will adversely affect
itching characteristics, They should be
—soned prior to touchdown, Wingtip tanks
20 marked adverse effect, and if empty,
-2 additional floatation,
The advent of jet-engined aircraft has
==Zuced some, as yet, unknown factors to the
=ms of ditching, The higher landing
he large jetintakes and (insomecas es)
lung engines are the elements which

years of operation, large
ed aircraft have demonstrated a
ity in flight which has considerably
the probability of ditching. As a
there is no adccumulated data of actual
on which to base eéxpected behavior
ng situation, Engineering design and
tests must be used in forecasting
e ditching characteristics,

increased landing speed of jets will
- the deceleration forces of ditching,
» this may be off-set by the strength-
lage, The large jet intakes Increase the
vater athigh speed, the exact reaction
2 is not known. It is expected that the
2itting a hot engine would cause the
Y0 seize, but the result of the deceler-
Iorces introduced is problematical,
of the underslung engines on jet trans-
v be expected to break away from the
bly under water loads, as indicated
tests on at least one type, If the

a diving moment

ZCELERATION FORGES
eXamining the pilot techni
successful ditching, it is
some of the technical aspects
d forces that are encountered, An
ng of these forces is necessary in

recommended technique,
craftinflight contains kinetic energy
==t be fully expended before theaircraft
==e to rest, This energy is determined
mula:

que in-
well to
of the

E=1My?

= energy

the mass of the aircraft
velocity

SComes apparent tha
o be expended and,
o the aircraft and
ft must be made
ng fuel and carg

t to reduce the
thereby reduce
pPersonnel involved,
as light as possible
0, and landing speed
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must be as slow as possible
good control, This em
Power approach
this will
Speed,
To illustrate
pPerformance to be

consistent with
phasizes the need for a
» if power is available, since
appreciably lower the touchdown

the forces involved, and the
expected, data was obtained
from the scale model tests of five transport
aircraft. These are of the propeller driven,
reciprocating engine type, The data are based
on CALM water ditchings, A maximum altitude
of 12 degrees nose-up for four of the aircraft,
and 9 degrees for the fifth, was used, Flap
settings varied between 40 and 50 degrees,
Average touchdown speed was 81 knots, The
length of run after touchdown varied between
: nd 700 feet, with the average being
450 feet, Maximum linear decelerations varied
berween 1.5 and 4 "g", with the mean being
2.1 "g", The averagelinear decelerationvaried
between 0,5 and 1.5 "'g", with the mean being
0.7 "'g"', These figures apply to a composite
aircraft which ditched without sustaining dam-
age. In case of substantia] damage, the runcut
was generally about 359% shorter, with max-
imum deceleration about 100% greater,

When ditching in rough water or into the
face of a swell, much greater forces are to
be expected, The length of runout will depend
on whether or not the aircraft is swamped or
thrown back into theair by contact witha swell,
Landings made parallel to a major swell
system will more nearly approximate those to
be expected on calm water,

An interesting illustration of the forces
involved in deceleration in smooth versus
rough water can be obtained by a study of
numerous sea-plane landings, In a series of

landings, a Coast Guard sea-plane, equipped
with reverse pitch propellers, was stalled
in at 63 knots in smooth water, Reverse

pitch was immediately
runout distance after touchdown was approx-
imately 350 feet--or about that to be expected
on an undamaged transport in smooth water,
No discomfort was felt by any of the crew,
This, of course, was a smooth linear deceler-

applied, The average

ation,

When landing in a moderate sea with the
Same seaplane, the deceleration forces are
uncomfortable but not of such severity as to
injure personnel,

The hull of a seaplane is conducive to
fairly smooth linear deceleration, even in

rough water, A landplane, due to its
and probable damage incurred on i
may be subjected to irregular dece
with one or more severe jolts,
also prove severe if the air
from too high an altitude,
after being thrown
insufficient airspeed,
favorable weather

ck
CX




AIRCRAFT EMERGENCY

full flap, at 95 kis. Initial water contact was
smooth and was quickly followed by two
impacts, the first light, the second heavier.
The resulting deceleration forces caused the
life raft, that had been berth-stowed during
the preparation of the cabin for ditching, and
the food trays to become dislodged, However,
no one was injuredinthe ditching. Theaircraft,
on coming to a stop, floated high in the water
with no visible damage other than bent pro-
peller blades.It remained afloatfor 24 minutes.
This was one of the most successful ditchings
within recent years and was carried out under
the most favorable circumstances.

404 P_ILOT SKILL AND TECHNIQT_J_E_

In a landplane ditching, probably the least
important of the controlling factors after
touchdown is the skill of the pilot. The pilot's
task is essentially to set the aircraft down on
a proper heading in the right spot at the best
combination of attitude and speed, The impor-
tance of a low touchdown speed must be
appreciated. The energy of the moving aircraft,
which must be dissipated during the runout,
ig directly proportional to the square of the
speed. Touchdown should be at the lowest
speed and rate of descent which permit safe
handling and optimum nose up attitude on
impact, Once first impacthasbeen made, there
is often little the pilot can do to control a
landplane--espccially if the control surfaces
are carried away.Ina seaplane, however, the
skill of the pilot is a very important factor;
he is normally able to control the aircraft
through the runout.

Once pre-ditching preparations are com=
pleted, the pilot should turn to the ditching
heading and commence letdown. Procedures
for the pre-ditching phase are contained in
Chapter 8. The aircraft should be dragged low
over the water, and slowed down until tenknots
or so above stall, At this point, additional
power shouldbe usedtoovercome the increased
drag caused by the noseup attitude, When a
smooth stretch of water appears ahead, cut
power, and touchdown atthebest recomm ended
speed as fully stalled as possible. By cutting
power when approaching a relatively smooth
area, the pilot will prevent over shooting and
will touchdown with less chance of planing off
into a second uncontrolled landing. Most exper-
ienced seaplane pilots prefer to make contact
with the water ina semi- stalled attitude, cutting
power as the tail makes contact, This technique
eliminates the chance of misjudging altitude
with a resultant heavy drop in a fully stalled
condition, Care must be taken not to drop the
aircraft from too high an altitude, or to balloon
due to excessive speed. The altitude above
water depends on the aircraft, Over glassy
smooth water, or at night without sufficient
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light, it is very easy for even the most exper-
ienced pilots to misjudge altitude by 50 feetor
more. Under such conditions, carry enough

power fto maintain nine to twelve degrees

noseup attitude, and 10 to

20% over stalling

speed until contact is made with the water.
The proper use of power on the approach is
of great importance. If power is available on
one side only, a little power should be used
to flatten the approach; however, the engine
should not be used to such an extent that the

aircraft cannot be turned

against the gooc

engines right down to the stall with a margin
of rudder movement available, When near

the stall, sudden applica

tion of excessive

unbalanced power may result in loss of di-

rectional control, If power

is available on on=

side only, a slightly higher than norma-
glide approach speed should be used, This

will insure good control
of speed after leveling off

and some margit
without excessive

use of power., The use of power in ditching 2

so important that when it

is certain that the

coast cannot be reached, the pilot should, if
is exhausted. The

possible, ditch before fuel
use of power in a nig
is far more essentia

contact conditions, If no power i
a greater than normal approach speed shoul<

be used down to the flar
margin will allow the glide

e-out, This spesc
to be broken early

and more gradually, thereby giving the pilos

time and distance to feel
decreasing the possibility

for the surface--
of stalling high o=

flying into the water. When landing parallel
to a swell system, little difference is notec
between landing on top of a crest or in the

trough, If the wings oftheai

reraftaretrimmec

to the surface of the sea rather than ths

horizon, there is little ne
a wing hitting a swell cres

ed to worry 2
t. The actual s

of a swell is very gradual, If forced to
into a swell, touchdown should be made jus

after passage of the crest.

If contact is m

on the face of the swell, the aircraft may De
swamped or thrown violently into the ai=

dropping heavily into the ne

<t swell, This ma’

prove disastrous, particularly if the control

surfaces are damaged or

carried away OF

first impact, If control surfaces remainintact
the pilot should attempt to maintain the propeT

nose attitude by rapid and
yoke,

positive use of the

In most cases drift caused by crosswins

can be ignored; the forces

acting on the a:ir-

craft after touchdown are of such magnitucs
that drift will be only a secondary consider-
ation. If the aircraft is under good control, th=
nerab' may be kicked out with rudder just
prior to touchdown. This is more importas:
with high wing aircraft, for they are laterally

unstable on the water ina ¢
roll to the side in ditching.
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Figure 4-1

* Navy P2V sinking after ditching on Ocean Station ECHOQ. This ditching occurred with high winds and seas. The
g was made into the wind and swell due to the 40-knot winds. Note the breakage point of the fuselage aft of the
wimg=. and part of the left wing flap which did not carry away. Personnel can be seen over the left wing in a life raft.

Jeszize the fact the aircraft sank less than two minutes after ditching, all hands were evacuated and saved.
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Figure 4-2

B-24 especially reenforced being ditched during testsinthe James River. This aircraft had a reputation with pilots as |
a poor ditcher. Note the position of the fuselage after coming to rest. This is typical of high wing aircraft. (Official NASA

!
l .
' photographs) _
1
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Figure 4-3
Sequential photographs of the actual ditching of Pan American "Sovereign of the Skies", a Boeing Stratocruiser that
Zirched at Ocean Station November during October 1956. All thirty-one persons aboard were rescued and safe aboard




