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AIR/SEA RESCUE

ARMY AIR FORCES SCHOOL OF APPLIED TACTICS
BOMBARDMENT ACADEMIC DIVISION

INTRODUCT 1ON

The following statements on "Ditching" procedure
are taker from AP 2095, Pilots Notes General,
September 1, 1942, of the R.A.F. and have beenonly
3lightly modified to make them applicable to our
plans and equipment,. Other information i1s taken
from actual test data angd from equipment and kit
instructions,

The general sections provide introductions to
the subject which is supplemented by sections
dealing with Single Seater Planes and Molti-
Seater Planes.
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Chapter One

PREPARATION FOR DITCHING
1. CREW TRAINING AND CO-ORDINATION: a. The

training and coordimsation of & crew cansot be
over-emphanized, sisce the worst of coaditions
moest always be anticipated. A forced landimg at
gsight on rough seas, with a severe wind, a damaged
plane and wounded crew members aboard may have to
to be effected. All crew members may be partially
stunned on the final impact, and so must rely oa
a sub-conscious koowledge for the co-ordination
and effort that will make it possible for a com-
plete exit in 48 to 90 seconds., All members will
bave to be familiar with each other's duties, and
conversant with the drill after exit, ~ auch as
pumping the diasghy up, stopping leaks aad the
handling of emergency equipment.

2. PREVENTION OF DITCHING: &, Many ditchings
have taken place which could have been avoided if
proper vse of manifold pressure, r.p.m. asd Alr-
speed bad beer made, This mesas that pilota mast
be familiar with best range speeds, etc, and the
methods of flying multi and single engine aircraft
in the event of eagine failure,

b, Issure that asti~icing or de-icing equip~
ment, including carburetor and pitot tube devices,
are in working order before leaviag the ground,

¢. Thoroughly understand the operation and
limitations of the fuel system, particularly those
coatrols which may have to be used for trans-~
terriasg fuel from one tank to apother or for
jettisoning it,

4. If height csenot be maintained above a
reascnable altitude because of failure of ome or



more engines or because of icing-up or other
defects, lighten the load of the aircraft by

jettisoning:

{1} The bomb load,

{2} Fuel mot required, toreach a friendly
base,

{31 Guos and ammusition {if not liable io
aticck)

{4} Camera and any equipment which is
ftot essential for the navigatioa of
the aircraft,

This will also assist in ditching at the
lowest possitle airspeed,

3. PREPARATION OF AIRPLANE FOR DITCHING: a.
If doubt exists in the pilot's mind whether he can
reach the coast, preparation for ditching ARust
begin, particularly the radio procedure.

b, If possible, the plane should be ditched
near surface craft to facilitate rescue, Or Bear
"floats" or buoys. The "floats" are brightly
painted platforms is the shape of a ship's hull,
about 30 feet lonmg, anchored around the English
coast within 5 miles of shore; these "fioats" and
channel markinyg buoys, e.g., those at river estu-
aries, are stocked with ratioes atd emergency
egquipment,

<. Farly préparation for ditching places
men 18 their proper positions aosd enables the
pilot to adjus!, trim and Jower his flaps witbount
the crew movigg about the ailrcraft,

4, The aircraft should be lightened as much
possible by jettiseniag bombs, guss, ammuzition,



fuel (if possible) aud all eguipment pot essential
for navigation of the aircraft, FRumough fuel shoold
be retained to make a power landiog 88 this is
generally considered preferable, FEmpty fuel tanks
80t only lighten the plage but are & comsiderable
contribution to flotatios.

Insure that wheo egquipment is jettimoned, it
does sot bit the tail plane or carry away the
aerials,

e, All bhatches aod openings should be closed
to preven! iagress of water aand to aid fiotation,
except those hatches through which escape is to
be made - these sbouvld be opened because they may
become jammed on impact, It is essential for the
crew to be Iree to leave the aircraftl withopt
delay after ditching. FEKscape is always preferably
made through top (dorsal’ hatches or upper side
batches,

It should, however, be borne in mind that
open batches cause drag apd therefore, if the alir-
craft is being flown at reduced power these upper
batches ahould not be opened ustil, at most, 1000
feet is reached,

f. All bulkhead doors must be closed 1o
hinder the flow of water from bow to sters,

g, Some aircraft arve fitted with flotatios
bags which are filled with GOz by pulling an
operational hapdle within the fuselage. It these
bags are external and on the lower surface ol the
airplane, they stould not be inflated until the
plane bas come torest in order to minimize chances
of damage or tearisg away on impact,

4. PREPARATION OF CREW FOR DITCHING: a. It
is vitally necessary for pilots and co-pilots of
all types of aircratt to be firmly securaed by the
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safety harness. This means adjustment of waist
and shoulder belts, The safety bharness sallows
quick release after the impact and it is certaia
that the relatively short time lost and difficalty
encountered in releasing the harness is far less
serious than the consequences of not being secured.

b, It is vitally importast that the crew
should be braced for the impact, There are two
ideal ditching positions,

In a sitting position feet pointing to the
tail of the plane with back and head braced against
a solid structure such as the rear of spar or
strong bulkhead, If the head comes above the spar
or back support being used as a ditching station,
it is very important that the head should be clasp~-
ed inm both bhands to avoid its being forced back
and injured., In this position, the body cas with~
stand forces Which are far greater than those
expected in ditching, with the exception of forces
expected when the aircraft dives straight is,

The second, but less satisfactory ditching
position, is to lie upon the floor with the head
to the rear and the feet firmly braced against a
80lid structure, It is necessary to have the
knees bent slightly to avoid isjury as far as
possible, but the limitiag factor of this ditching
station is the liability of the legs to fracture.

¢. In night ditching all bright internal
lights should be put out and only the amber lamps
ased. This will accustom the eyes to the extersal
‘darkness, All lights sbould be left on after
ditchisg to facilitate search, in the event of
the aircraft's floating for a period.

d., Life vests must be worn at all times
with the crotch strap secured, Where there are



small upper ditching exits, vests should aot be
isaflated till immediately sfter leaviag the exit,
On aircraft with large upper exits the vest may be
inflated or partially inflated before the ditchisg
takes place. Instructions ogs this point are in-
clauded in the Dinmghy Drills for isdividual sir-~

planes.

e. Parachutes sipuld be removed bdefore
ditching is all cases where practicable, except
where the siangle seater dingby is attached to the
parachute harness.

f. Helmets should be retsised for the sake
of protection of the head against cold when in the
disghy. The leads sbould be tucked into the collar
of the flying clothiag.

g. The dinghy emergency equipment, i.e,,
radio and ration box should be convemieatly sear
the ditchbing exits; they should be firmly held or
secured during ditchiag,
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Chapter Two

D ITCHING PROCEDURE

1. WIKD SPEED AND DIRECTION, SURFACE COND~-
ITIONS AND ALTITUDE IN RELATION TO DITCHING:
a. At least ap elementary understanding of sea
conditions must be gaised to obtaln full advantage
from the notes on handling the airplane, which
follow in the nmext paragraph. 1t sbould be
remembered that Naval Air Arm and boat pilots are
continnously associated with the sea annd have,
therefore, a decided advantage over the land plane
pilot who uspally has not the experience,

b. In the absence of any fived mark (land,
lightshid, etc.,) or floating object not underway,
the pilot can only judge bis motiom relative to
the motion of the water.

c. WIND DIRFCTION: {1} Waves slways move
down-wind except when close inshore and jin fas?
flowing estoaries, Waves are the direct resault
of the wind which creates them and maintaios them,
and the lime of wind can be takes to be at right
apgles to the lines of the wave crests,

(2 1f there in sufficient wind, waves
break and they break down-wind, This can be
readily observed from a low altjtude, 1t the
aircraft is flown at right angles to the  breaking
waves the direction of drift will be apparent.

{3t If there is epough wind 1o blow the
spray off the wave crests the direction in which
the spray moves is 2 reliable index,

t4) Swe ll is on uedulatling movement nf
the suyrface, caused by past or distapst disturbagces
or action of the winsd, [t does mot pecessarily
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move with the wind and it has na breaking crests,
I1f the wind is blowing across the swell a cross-
sea is created with the waves (which are moving
down-wind ) running os the swell, In these cond-
itions the pilot must choose that direction aloang

the swell which will make the approach as near
into the wind as possible.

{(6) Smoke from ships is also a useful
guide. Smoke naturally drifts with the wind and
it this drift could be observed, the direction
would be imndicated. However, the mistake should
not be made of supposing that the wind direction
is along the trail of the smoke, The trail is
the resultant of the wind speed and direction,
and the ship’s forward motion, Therefore, the
wind direction is somewhere between the forward
path of the ship and the smoke trail. Qnly when
the wind is blowing in a similar direction to the
forward motion of the ship will the smoke be a
reliable indication of the directiocn; it will be
from asters,

(61 It low encupgh, it is possible to
calcplate the direction of the wind by observing
the sails of surface craft, A reasonable iandication
of speed can also be gained by observing the set
of the sails. Where the surface is not brokeam up
it is possible to watch gusts rippling the surface
in great sweeps, which indicate thewind direction.

{7} Sometimes the effect of wind on the
surface of the sea is to produce aseries of lises,
knowa as "wind lanes"” which appear as alternate
strips of light and shade. This is a reliable
indication of surface wind direction.

d.  WIND SPEED: t1} The roughness of the
sea i8 an indication of the strength of the wiand,
if it bas been blowing at the same strength in the

12



same direction for somet ime, In general the
indicatioe is as follows:

{a) A few white crests, . . . ., . 10 to 20 m,p.h,

tb) Many white crests . . . . . . 20 to 80 m,p.b.
{¢c) Streaks of foam along the waters . 30 to 40 m.p.h.

{d}) Spray from the crests . . . . 40 to 50 m, p.h.

{2) The wind will be sirosger thap the
appearance of the sea suggests, if it is freshening,
blowing off a pearby shore, runaing with tide or
swell, and during heavy rain,

{3) Breaking waves may be due to shallow
water and in such circumstances must not be used
as ameans of calculating wind speed and direction,

(4) VWhen flying over the sea, pilots
should a0t leave the estimation of wW,S5. and D,
till an emergency arises, They should always bhave
in mind the state of the wind and sea, just as
when over the land they bear in mind the mais
featares of the country aad the effect the wind
has upop their tracks. )

e. ALTITUDE: t1} In a calm sea there may
be little or no wind, so that it is essestial to
ditch with the loweat [AS possible, Such a sea
is de.eptive with regard to judgmeat of height,
particularly if the surface is "glassy". If there
are ripples upon the surface, judgmest of height
is improved.

{2} Altimetér: The aneroid altimeter is
quite unreliable as an iasdicator of close approsch
to the sea. The trailing aerial can be uvsed, the
radio operator signalling the pilot when the
current drops on the weight hitting the sea. As
alternative method is to engage the aerial with an
insulated hook beld in the hand, when the impact

13



of the weight on the sea will be felt, This
procedure can only be carried out where a suitable
ditching station is very near tothe R/('s position,
This metbod msst never be used where the radio is
in the nose of the aircrafe,

2. HANDLING OF LANDPLANES IN DITCHING: a.
USE OF FLAPS: The flaps should be lowered to reduce
the speed at which the aircraft canm approach and
touchdown. It is better to use a medium setting
and not to lower them fully because little, if
any, further reduction of speed is obtainable by
80 doing, while the rate of descent is increased
and the aircraft approaches more nose down; a
steep nose down descent is dangerous if the sea
is met sooner than expected, and im addition, in~
creases the height peeded to flattes out.

(NOTE: There is now o large body of evidence
to show that fla$s do not cause an appreciabdle
diving tendency, with the possible exception of
the Hudson a~7 Ventura which have strong and
effective flaps; this is because flaps are almost
immediately torn off in contact with the water.
On the other hand all the euvidence shows the
importance of reducing speed to the minimunm,
especially in the case of the single engine
fighter.)

b. USE OF ENGINES: {1} If one engine of a
twin engine aircraft is available, a little
power shoueld be used to flatten the approach;
However, the engime should not be used to such an
extent that the aircraft caonot be turped agaimst
it right downto the stall, with a margis of ruodder
power im hand. On no account, should the engiae
be opened up during the final stages of ditching.
The power that can be used will depend on the
characteristics of the type; on some types it may
be ipadvisable to use the engine at all,

14



{2} It two engines are available onm one
side, the isper engine sbould be used,

(3} Jf the power is, for iastance, inger
port and outer starboard, it will be possible to
use considerable power, adjusting the throttles so
that little rudder is needed. This case approximates

that in (4).

(4} 1! power is available symmetrically,
it should be used, to full if pecessary, with two
engines out of fouor - to secure the flattest
poss ible approach and the slowest poasible touch-
down, The slipstreams over wings and tail will aid
cons iderably in reducing speed and retaianing
control,

{5) The value of power is ditching is so
great that the pilot should always ditch before
fuel is quite exhausted, when it 18 certais that
the coast cannot be reached.

() Assuaming that symmetrical power is
not available the normal glide approach speed
should be used., This will insure control and some
margin of speed after flattening out tn allow the
pilot to choose the besi spot for ditchisg on the

swell.

C. APPROACH: Jo a steep swell the pilot
should generally ditch along the top of the swell,
He should ditch up-wind in a long (shallow) ocean
swell; further, if ditchisg along the swell would
igvolve alighting with a very stroap cross-wind,
the aircraft should be ditched 18t0 wind,

In ditching across the swell the aircraft
should be put down os as upslope toward the top.

When ditching across wisd along the swell,
drift should be takens off by side-slipping up wind

16



as the sea is approached anmd in this case, also,
the aircraft ditched on the upslope of the swell.

When ditching by moonlight, if the direction
of approach is not fixed by wind or swell, it is
advantageous to ditch toward the moon.

d. TOUWCHPOWN: WARNING - The open sea always
appears from the air to be much calmer than is the

case,

(1} Apart from choosing the best point at
which to ditch, the pilot should hold off till he
logses all excess speed above the stall and so
strike the sea at mnormal three poiot landing
attitude (slow landing cftitwle for tricycles).

t2) If tbe aircraft alights tail down in
a three pointer attitude (a3 it should) there will
be a primary slight impact as the rear of the air-
craft strikes, This will be followed by a severe
impa-t with violent deceleration 1o most cases,
In a short, moderate or calm sea there will be a
teandency to bounce, espec ially if the alighting
has beep made too fast; when this occurs the con~-
trol column should be held hard back, Io the
average short sea the 1ail shbhould touch 1he crest
of a widve and as soom as it does so the nose
should be kept up as much as possible. This
should cause the forebody to touch dowg approxi-
mately upnder the ceater of gravity on the next
wave-~crest, As the aircratftt comes to rest the
nose will bury, but if the alighting bas been
carcied out correctly the effect of the nose
buryisg will be mioimized and the structure may
naot collapse,

(3} In the case of the single engine
fighter aircrafr the tendency to dive will be
greater and the deceleration may be more severe.
Usually bomber aircraft may be expected 1o float

16



for a misimum period of ope minute. Siogle esgine
fighters seldom remain or the surface for more
than 20 seconds, and the average time is between
five and ten seconds,

3. PROCEDURE AFTER DESCENT: a. DINGHY
RELEASE: Operate the manual release of the dinghy
a8 soon as the aircraft comes to rest but not
before., The manuval release should not be gripped
before or during the ditching to avoid inadvertent
release as a result of the impact. 1f this mis-~
take is made the dinghy will balloon out while
there 18 still way on, and it may thus break free
asd drift out of reach.

b. LEAVING THE PLANE: On emerging, in-
flate the life vest if not already ioflated. Do not
be surprised tofind that waves maybe breaking over
the aircraft, Jf they are large, it {8 possaible to
be swept off. If the aircraft has a life line
attached tothe inside of the batch, make use of it,
otherwise hold on to the outside of the bBatch and
awajit a favorable moment toboard the dinghy, but by
doing s0, take care pot to block the excape hatch,
or to hinder the tempoof the ditching procedure to

any great extent,

c. INVERTED DINGHY: 1If the dinghy should
inflate isverted, eadeavor should be made to right
it from the wind if the aircraft is not sinking
rapidly. If righting is to be attempted, do not
jump oo the inverted dinghby, as doing so erpels
air trapped beneath it and makes righting more

difficult,

4. PBOARDING THE DINGHY: To avoid the
consequences of exposure it is important got to
get wetter thas is absolotely necessary. But wet
clothes must N{OT be taken off. It is far warmer
with wet clothes on thas off, In bot weather this

17



may not apply so far as cold is concerned but the
body abould be covered against the sun.

e, During ditching the flaps are almost in-
variably torn off, leaving sharp projecting sur-
faces; for this reason the dinghy should be lavaoc hed
off the end of the wing, If this is not possible,
great care should be taken to avoid tearing the
dioghy on the torp surfaces of the rrailing edge.

t. It the ditching has heen made into wied
the dinghy will float toward the tail plane and the
boarding should not be d1fficulr, {f a cross
wind ditching bas been macde the aircraft will tesad
to swing into the wind. It the dinghy is op the
upwind side of the sircraft. there 1s danger of
its becoming wedged beneath the wings as the air-
craft rolls and swings ioto wind, On the other
hand, if the dinghy 18 on the down-wiad side there
ia danger of gettiang heveath the fuselage or tail
plane which may be thrashing vp acd down 2s the
aircratft weathercocks into the wind, Look out
for jagged edges which may puscture the dinghy,
Do not jump but climb isto the dinghy, thereby
preventing damage to the fabric, (ne map already
in the disghy can be of great assistance 1o those
in the water wheo require helping aboard,

g. All the above actions concersed with
boarding the dinghy are comparatively simple if
the life jacketr is fully inflated. If this jacket
bas been partly inflated by mouth it is importast
to igsure that the mouth valve is c¢closed before
s ing the CO, botule, A soo-swimmer, even with
full winter 21yxng clotbing, cas feel gquite con~
fidenst 1o a foily 1aflated jacket, provided the
crotch strap i3 secure,

h. Qace aboard the disghy, i1t im the duty
of tue men detailed by the Captaintocheck whether

18



there are any leaks; these shonld be repaired
immed isately with the provided leaX stoppers or
patching material,

i. V¥hes every one is aboayd, the dinghy
captain (pilot or co~pilot) should call the roll,
give the order to cast off asd the crew sbhoald
pacddle awsy from the aircraft, If 1de aircrafe
floats, keep nearby to increase the chance of being
spotted, However, do not remain fast to the air-
craft where there inm any chavce of the diaghy being
punctured or damaged by the rise and ftall of the
aircraty.

}. There is a paister (ropej which stiaches
the dingby to the aircrafy. It is made light
irtentiopally, i®m order 1dat it shall breax if
the aircraft sinks while the dinghy is still
attached.

1¢
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Chapter Three
RESCUE
1. CHANCES OF RESCUE: .  Providiasg the

wireleas operator makes a correct and early
trapamission op the correct sectios when airborne,
and has used I F_.F,, there is every hope that a
rescue will be achieved., The dinghy radio, used
iz the correct manner, adds epormously to the
chance of rescue. The importance of imsaring that
this equipment reaches the dinghy after ditching,
cannot be too highly stressed, It ia the dpty of
the whole crew to know where this equipment is
stowed so0 that inany event, it reaches the dinghy.

b, If the above actions have been taken, vhe crew
can be assured that rescue will eventually arrive, It is
also pointed out, however, that rescue canbe achieved on
op very muchk less informmtion being made available, byt
without adequate information, valuvable time maybe lost,

2. SIGNAL EQUIPMENT: a. Any otker type of
communication syatem available abould, of course,
be psed. Flares should be used judiciously,-not
wasted. Pyrotechnics asd pyrotechric piatols
should be kept as dry as possible, A mirror or
polisbed bottom of a casg (first aid container)
may be of belp in sigealling aircraft, A powerfuyl
whistle is occasionally of use to make location
kaown to s searcbing lasnch. Kemember a dinghy
ia the sea is a small object apd difficulr to
keep in sight from the air-devices such as tyiag
dipghies together and providing a larger object
for detection are belpful to search craft.

3. LINDHOLME RESCUE GEAR: a. Oa sighting a

dinghy, rescue aircraft will normaily drop a smoke
float ita the vicinity of the dinghy to mark i,
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obtain & fix and s igual for surface vessels or
flying boat a/c to come and pick up the crew,
Supplies may alsc be dropped and they will most
likely be in the form of the Lindholme gear.

b. This apparatus consists of five con~
tainers joiged together by 70 yard leangths of cord
and kapok floats, which are dropped down~wind of
the distressed crew, The middle of one of these
containers opens up into a very large (J type/
dinghy., The remaining cartons coptain food, water,
medical supplies, dry clothing, "Everbhot" bags,
cigarettes, matches, etc,

c. When this gear is dropped, proceed as

follows:
L]

(1) Paddle or drift toward Lindbolme
diaghy ustil you either reach the dinghy or the
connecting rope with kapok floats between the
containers wbich you must catch by hand,

{2) Haul ig the conpecting rope, following
the direction of the arrows, until your dinghy is
alsongside the J-type dinghy.

(K¥Or&: The containers and Kapok floats are
marked with red arrows, indicating the direction
of the J-type dinghy.)

{3) Y¥Ybhen youn have reached the J-type
diaghy, secure your old oaeto it,

{4) Haul ip the supply contaipers by
pulling ropes across the outside of dinghy (do
not litter the dinghy with ropes ~ leave them in
the seal. Turn each container upside down to
empty water into sea apsd lift contaiger ianto
dinghy. Remove pias securing webbing straps and
remove straps throogh slots. Pull inser coatainer
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out of outer contajuser and place it in dinghy,
Pass webbing straps through noose at end of rope
and slots ip outer contaimer, Repin straps to
outer container and place emply container is sea.
Repeat for other container,

{5) Unbuckle webbing straps at top of
four inper containers, remove sealing tapes and
lids and carefully remove contents, throwing straw
packing imto sea. leave sleeping suits (in water~
cases) in dinghy, put all remaining supplies hack
into two containers, Replace lids of all con-~
tainers and rebuckle the siraps.

{HoPk: The empty containery and your old
dinghy floating in the sea will help you to be
more eastly spotted, )

Tie empty containers toropes and place in sea.

4. PROVISIONS FOR RESCUE: a. Dburisg the
past two years the organization of Air/Sea Hescupe
has been greatly built up and improved 50 that
there are now not only high speed launches, motor
lausches and lifeboats to be called upon 10 belp
distressed crews inp the water, but ig additios,
amphibian aircrafi and two epgined sguadrons doing
full time Air/Sea Rescue Work.

5. AFTER RYSCUE: a. 1When the reascue craft
comes alongside; do not assume that you will be
able to get aboard easily. Femember that if ¥ou
have Peen at sea for several days you will be
very weak, Allow the crew of the rescpe craft to
give you their fullest assistasce; they will
realize you need it.

b, if a Naval, K. A.¥F, crate, or Allied
merchattman effects the vrescue, they will know
whom to inform by signal.
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{1) The following example is all the in-
formation required for traasmission by neutral or
epemy rescue craft:

Name, rask, pumber and service (¥oi
gnit) ditched on /date); rescued from
dinghy.

The receiving station will know to whom the in-
formation should be passed.

{2y Directly the above action has been
taken, turo in and rest for as long as possible,

(3) The different motion of the rescue
craft may bring on sea-sickness and this is
another reason why rest must taken.

c. REMEMBER =~ If you have given §,0,5. or
any distress signal indicating that you may ditch,
and are then able to make land and do not ditch
the aircraft, moke certain that Air /Sea rescue
service is notified of this as soon as possible.
Nany hours of fruitless search will be wasted and
aircraft may be lost in the effort, {f prompt
notification of your safe landing is not given,
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Chapter Four

GENERAL INSTRUCTIONS REGARDING DITCHING

1. SUMMARY: a. In the evenmt of a forced
descent oato the sea ("Ditching”) it bhas been
learned by experience and by experiment that it
is importaant to jettison all excess weight (bosbs,
guns, etc.), approach the water ir a three-pointer
attitude with tail well down, intothe wiad {across
the waves/ if the wind is strong and aloang the top
of the swell if the wind is light, It is advisable
to wse power if available. Ditching involves de-
celerative forces which are usually greater than
those iavolved in crash lasdings on land ~ there-
fore, mimimum sapeed at moment of impact is essen-
tial. To this end, it is generaily advimable to
use flaps at about medium setting. Remember the
open ses always appears from the air to be calmer
than it actually is.

b, To insure the maximum flotation, all
external openings sbould be tightly closed, except
the hatches which are to be used for escape, These

should preferably be top or upper side hatches,
A1l bulkbead doors must be clomed to hinder the

flow of water from bow to stern,
¢. In order to btest withstand the impact:

{1} Pilots and co-pilots must have safety
barnesses (including shoulder belts, if installed/
firmly fasteped,

{2} Remainisg crev member shonld
be placed high up near the center of the gravity
of the ship, braced im ome of two positjons.

fal In a mittiog positien, feet to-
ward the tail of the plane; back, head apd buttocks
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firmly braced against a solid structure such as a
bolkhead; if the bulkhead is deficient inm the
region of the head, the head shonld be bent forward
and clasped in both hands to support it.

(b} Lying om the floor, head to the
rear of the plane and feet firmly braced against
8 solid structure, with the knees slightly bent,

d. Parachutes should be removed, VWinter
flying boots should be removed but 70 other items
of clothing are to be takem off. life veats are
to be worn over flying clothing (no matter what
type) and inflated either before or immediately
after leaving the aircraft, in accordance with
igstructions of dinghy drills for igdividual types
of planes,

e, Two impacts will be felt, the first when
the tail strikes, the second main impact when the
body of the aircraft hits the water, Hold positiosns

uatil after the second impact,

f. The most essential items of dinghy equip-
are:

{1) Commamication equipment: Plares and
Radio.

{2) Drinking water {canned water is in
the emergency ration box/.

It should be the respoassibility of every
crew member to see that these are gotten into the
dinghy.

g. Ope of the best assurances of rescue is
correct and early tranamission os the correct
section while st11l airborae,

b, Single eagined fighters gemerally float
tor five to ten secomds. The average bombardment
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airplane remains afloat about one minute., Thus,
the lives of the crew depend on familiarity with
their dinghy equipment (50 that important items
are not left behind) and rapid, well executed
dinghy procedure, [This means frequent and con-~
scientious dinghy drill.

2. SINGLE SEATER s IRPLARES: a. On strikisg
the water, single engine fighter planes have &
greater tendency to dive than bombers and con-
sequently, the deceleration may be more gsevere,
Diviag of the aircraft, bowever, does pDot neces—
sarily isvelve serious isjury 1o the pilot.

b, Single eugine fighters seldom remaia on
the surface for more thas tweptly seconds and the
average time is five to tes seconds, Therefore,
if beight allows, sipgle seater aircraft should
be abondoned by parachute i1npreference to ditcbing.
Thig does mot preclude the decision of flying to~
ward a ship to a friesdly coast at the expense of
zot being abie to bail out.

8, MULTI-SEATER AIRPLANES: a. VWher forced
descent is necessitated over the ses, the decision
as to whether the aircraft should be ditched or
the crew bail owt with individual dinghies will
be made by the pilot. This decision will depend
on:

t1}  TYPE OF PLANE: In general heavy
bombers have the best ditching characteristics,
i.e., can be set down on water with good chapce of
survival of crew; medigm bombers bave fair ditching
qualities, Light, fast bombers have the poorest
characteriatica, Therefore -~ if ajtitude permits -
light bombers should preferably be abondoned in
air and individual dinghies used,

Y2} CHANCES OF SURVIVAL: W¥Whea mes bail
out with individual dinghy packs onto the sea,
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chances are small that they will, while in their
diaghies, be able to make costact with each other,
In the airplame dinghies there will be arelatively
large quaatity of water, rations, flares, etc,,
which are impossible to include ia the individual
dinghy packs, From the standpoint of survival,
therefore, it is always preferable to keep the
crew members together inthe large airplane dinghy.
Further, if rescue is delayed, discomforts and
discouragement are much better withstood by men in
ia a group than imdividually.

{3) CHANCES OF RESCUR: These are less
with individual dinghies than with the larger
airplane dinghies because of the greater difficulty
in spotting from the air and absence of diaghy
radio. S0, unless abandoament is very close to
shore, the chances of rescue are definitely better
if crew members are gathered in the airplane

diaghy.

b, Abapdoameant o¢f aircraft ism the air with~
out individoal dingby, i.e., with only a life
vest should always be a procedure of last choice.
The chances of rescue are generally small aad the
effects of the water and exposure are severe. This
is particularly true if the water is cold, ia which
case life cannot be maistained for more than one

to two hours,

4. PROCEDURES FOR PLANES NOW [N USE: a,
HBEAYY BOMBARDMENT AIRPLANES - B~17E, B-17F, and
B-24D: Because of their better ditching character-
istics and large crew, these planes should be
ditched in prefereace to abandonment io the air,
In those occasional cases where the aircraft must
be abandoned over water, e.g., in case of fire,
the individual dinghy pack will be used. In case
of such abaandoament, radio signals while airborne
will be of inestimable value in aidisg rescue,
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b, MEDIUM BOMBARDMENT AIRPLANES -~ B-28C,
B-268B: Is this type of aircralt the pilot's de-

cision will depeond on the individual circumstances,
In general, itis preferable to ditch the plane if:

{1) There is sufficient time for the crew
members aft of the bombay to come forward and take
ditching positions, (crew trained in dinghy drill
should require no more than ome to two minutes to
do this/) and:

i2) The pilot has reascosable control of
the aircraft,

If the pilot does 1ot bave control of the
plane or there is sot time to take ditchisg po~-
sitions and beight permits - the crew should bail
out and use individual dinghies,

c. LIGHT BOMBARDMENT AIRPLANES ~ 4-20
SERIES: If altitude permits, the aircraft shounld
be abandoned in the air aod individual dinghies
ssed ip preference to ditchiag,

4. TROQP TRANSPORT AIRPLANES - C-47 and
C-81: {11 The decision in these types of plases
will necessarily be governed by individual circum-
stances, i.e,, number of crew on board, svailable
dinghies and distapces from sbore, Although there
are very few reports of ditching of these types
of planes, it appears probable that they have good
ditching characteristics because of the relative
stability of structure and absence of weak under~
portions such as perspex aose aund bdombay.

{2} The large door on tbe rear port side
will probably not be available for escape 850 crew
members, passesgers and dinsghy equipment must be
passed out the small hatches in the mid-fuselage
and the top hatchk over the pilot's compartiment,
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{8 1t is therefore essential that all
crew members be throughly familiar with the dinghy
and dinghy equipment and have frequent drill. The
carried troops should be giver isstructioas rou-
tinely and prior toeach flight., Special attestion
sbould be given 1o placing -an experienced flyiag
officer or non-commissioned officer in charge of
the troops to maintain discipline in case of az
emergency sach as ditchiag of the airplane,

{4}  EQUIPMENT NOTE: Techanical Orders Ho.
01-40~-NC~1 for the C~47 (Section II},of 1 Novamber,
1942 provides for stowage of one B-3 and two A-2
Life Rafis.

5. RADIO PROCEDURE: a.¥WHEN THE PILOT BRLIEVES
DESCENT INTO THE SE& IS IMMINENT (i.e., within the
next ten minutes), he should order the radio
operator to trassmil immediately, S$,0,8, call to
the control stationof the MF D/F section assigred.

b, To avoid costly delay in beginniag trans-
mission on the proper MF DN/F freqguency, it is im-
portant that the operator tupe his liaison
transmitter to this frequency before take-off on
an over-water {light, If it is an operational
mission, this tuning should be done, if possible,
four or five hours before take-off, so as 8ot to,
forewarn the enemy.

¢, All statioas in the MF D/F section will
take bearings on trassmissions made to the costrol
statioa of the sectios., This emables them tg
obtais a "fix", or exact position of the aircraft
in distress. This and other informationr received
is relayed to the Air ‘Rep Rescue Service,

d. When the pilat considers 11 unlikely
that he will reach the cpast, and yet a descent
igto the sea is not immigent, he should order the
radio operator to; '
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{1} Begip tramsmitting at once on the
MF D/F frequency assigned, reporting the nature
ol the distress,

{2) Include other information such as
height, course and speed, using sigaals from Table
1, and direction and speed of wind (ZWF).

{8) Request a tix ((TF), followed by »
continuous dash of fifteen seconds, to enable all
stations to take an accurate bearing. It time
permits, this should be repeated at intervals to
enable the control D/F stadion to plot suvccessive
positions, thus accurately determining the course
and ground speed, 80 that rescue raft cag be dis-
patched to the probable point of descent,

{4) Wheo finally ordered to his ditchiag
station, the radio operator should screw the
radio key down, so that a continuous dash will
be trassmitted until the antenna strikes the water,
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Chapter Five
"PREPARE FOR DITCHING"
1. CREW PREPARATION FOR DITCHING: a. If

doubt exists in the captain’'s mind whether be can
reach the coast, preparation for ditching MNust
begin, particularly the radio procedure.

b. If height cannot be maintained about
1000 feet, the crew should move to their ditching
stations in order that the pilot may be able to
re-ad just trim, and lower his flaps without the
crew moving about the aircraft,

¢. The executive order is " Prepare for
Ditching, Prepare for Ditchiang”, which must only
be given by the pilot., The order will be acknow~
ledged by the whole crew on the intercom with the
answer "Co-pilot Ditching", "Navigator Ditching®,
etc. im the prescribed order, fn addition, the
pilot should routinely give the preliminary ditch-
ing signal - (five or six short rings/.

d. The preparation for ditching is thus
begun o a co-ordinated basis and the pilot is
assured that bis crew is aware of the silusalion
and, if they bave practiced the drijl, that they
know what to do and do i1,

e, The pilotts duty is to ro-ordinatle the
work of his crew, But the crew shosld act on bis
executive order "Prepare for Litching” with-
out foarther orders from him being pecessary,
other thas his order to the Radio Operator to
move to his ditching station asd the 1 inal
warsiog of the impending impact, "Brace for
Ditching®. (QOne long rimg os the alarm tell in
the corresposding bell signal for "Erace for
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Ditching®”. This final warsing to brace is impor-
tant. Crew members cannot be expected to maintain
a braced position indefinitely.

2. THE PILOT'S RESPONSIBILITY: a. It is the

personal respoassibility of the pilot:

{1} To insure that the bombs and containers
are jettisoned and the doors closed
again.

{2) To insuvre that the member of the crew
detailed in the drill, assists him to
secure his safety harness,

{8) To check that the undercarriage is up.
(4) To lower flapstotheditching setting.

{6} To order the radio operator to his
ditching station, since it is impor-
tant for bhim to remain at the set as
long as possible.

{6 To warnm the crew when ditching is
imminent. ("Brace for Ditching”).

(7) If at night, switch on the landiang
lamp and the upper identification lamp (if this
does not cause reflections which upsel vision).
It is important to remember that although the sur-
face may be seen io the beam of the landing lamp,
juigement of height may mot be correct,

3. THE CO~PILOT: a. The responmsibilities of
the Co-Pilot are as follows:

{1} At the specific order of the pilot,
jettisons the bombs and closes bomb

doors.
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{2) If time 18 available - destroys the
bombsight and all secret papers,

{8) Takes ditching position.

The bombs are jettisoned to lighten the air-
craft and to a&ssist im reducing the airaspeed at
impact; this loss of extra weight will contribute
cons iderably to flotation, If there is any danger
of the doors being opes when the aircraft hits the
water it is better to keep the bombs on board
"sate", Thirty seconds must bealjowed for opening
and closing of bomb doors.

4. THE NAVIGATOR: a. The Navigator's re-

sponsibilities are:

{1} Should have a constant appreciation
of WS & D and his DR and fixed position. Heshould
always be well aware of fuel coasumption ia re-
lation to his ETA,

(2) If time is available the navigator
at the pilot's executive order will;

{a) Calculate position.
(b} Pass DR position to R/Q with
course, height and speed main-
tained.

ic) RecéiveIixesandbeariugstromklo’

{d} Calculate estimated position of
ditcbing and pass to R/0.

(e} Iaform pilot of surface ¥S & D.
tf} Destroy secret papers; collect

mips, compass and celestial equip-
ment,
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(3} Takes ditching position.

5. RADIO OPERATOR: a. On the pilot's

executive order "Prepare for Ditchbing", the radio
operator will:

(1) Traasmitwithont delayon the frequency
of the MD D/F section allotted.

{2} Switch I,F.F, to emergency position,

{3} Receive estimated positiom of ditching
from navigator and transmit this to
the MDD D-F control station.

{4} If airplane recovers from its trouble
and 1the pilot considers it likely that a safe
landing will be made, cancel the distress call.

{5) 1f time permits, destroy verification
tables, beacon scheduyle, beamapproach date, tables
of call sigos and frequenc ies, aad all codes or

8yYko cards,

{6} (norder from pilot tomove to ditching
station, screw the radio key down,
and take ditching position.

6. THE REMAINDER OF THE CREW: a. The other

members of the crew will:

{1} Jettiron guns, ammunition and loose
eguipment in order + lighten the aircrafi, JInsure
that when equiprert is jettisosed, it does not
hit the tail plane or carry away the [,F.F, aerials,

{2} (pen escape hatches, close all bulk-

head doors to minpimize flow of water
from bow to stern and collect diaghy
eguipment.



(81 Take ditching positions,

b. The crew must npot relax or release them-
selves in their ditchiny stations umtil the air-
craft has come to rest, The first impact of the
tail can be mistakea for the sbhock against which
tbey are on gunard, but it will ke followed by a
greater shock as the pose strikes the water, after
a correct three pointer tail down ditchking,

(ROTE: Sericus caswalties have occurred in
crews who have not takenup proper Aditching stations
or where they have relaxed before the final impact
Also, some Crews Aave Hc,u’ht that they knew
hetter ditching stintiony than those laid down in
the official Arill; thiz hns alse resulted in
casua [ties .  ft o is pointed oul that these drill
are drawn uf from exferience of 'm"m Lous Aitrhings
uwith the he Zf> of oterational f lots and technical
of ficers of souadrons, wwu{f commands , and
with the advice of the fir/Sea Kescue Service,
Such advice and instr u,f‘mlﬁm should not re lightly
digre galrf'es,r.z’,. If there arve afitarent defecity in the
officdial drill, the attention of Aighker authority
must be drawm to the fact., There 15 still much to
fearn concerning ditching and dimfrovements in
dritl can still be nale.)

¢. Adrcraft may slew to one side after ip-
pact especially after a dowa wind or cross wind

ditching. Io most dinghy drills the ditching
stations provide for this contingency.

7. INJURED CREW MEMBERS: a. Crew members
who have been previocusly injsred by punfire veceive
first consideration in preparatios for ditohing,
They are to be assisted to their ditching stations
and their life vests inflated for them,

43



b, Generally the best ditcking position
for an imjured crew member is with back and head
firmly braced against a forward bulkhead or strong
supporting structure. In the event he does not
have such a regularly assigned position, he shonld
change positions with another man.

c. This is particularly true imn a leg or
thigh injury suspected of being a fracture, In
such a case the ditching position which involves
lying on the floor with feet braced forward would,
on impact, result in freat displacement of bone
fragments and severe injury.
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Chapter Six
LIFE RAFT EQUIPMENT

1. The following equipment will be used in
Bombardment Airplanes:

a, Life Raft ~ (Dinghy) - Type A-~8, 1000
pounds capacity, Specification number 94-40420.

(1) This is a five man raft; in most
planes it is released and inflated with COp by a
haadle inside the fuselage, It the automatic
release does pot function, the dinghy stowage can
be opened from the top of the airplane and the COp
release cord pulled by hand,

{2) This raft was developed to provide a
multi~place life raft for lomg over-water flights,
It is imstalled in life~-raft compartments to pro-
vide for automatic ejection and may also becarried
inside the airplane in the carryiang case provided,
Accessories provided with this life-raft are:

{a}) One pyrotechnic pistol with five
distress signals.

(b} Seven cassemergeancy drinking water,

{c) Three sea markers(fluorescein dye
for coloring water as a rescue Sig-
nall.

{d) Nine packages Type K Ratione (fiuve
dinners, four breakfasts/,

{e) One flaahlight,
(2} One Scomt Knife,
{g} Ome police whietle,
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{k} Ope first-aid kit,
(i} OQOne emergency fishing kit,
{j) One paolin for use as sail

{x) One panlin forwater catching,sig-
nal shade and camouflage.

(1} Three oars,

{m) One haasd pump with hose.
fa} One repair kit,

fo} QOoe bailing bucket,

{p}  Four bullet hole piugs.

(qg) Forty feet seventy~five pound test
cord.

{(r}) COne sea acchor (for controlling
drift).

2. CARE OF SIGNAL EQUIPMENT: a. The pyro-
technic pistol and flares are importast items of
dinghy equipment and must be stowed inside the
raft, Stowiag of the pistol and flares [except
for additional flares) in the Emergency Ratiosn
Pack or leaving this equipment loose in the air-
craft on the assumption that it will be gathered
up by individual crew members is nndesirable,
Further, care must be taken that the extra flares
fcarried in Emergency Ration Pack) are ofa calibre
corresponding to the pyrotechnic pistol carried
in the dinghy.

3. [EMERGENCY RADIO SET - SCR 578-A: a. This

apparatus consists of two parts:
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{1} The Radio Traasmitter (BC-778-4) which
is roughly cube shaped - 9 x 11 x 12 inches - and
has an attached parachute in a side pocket,

{2) Accessory Bag (BG-109-4) which :on-
tains a cylindrical Sigsal Box 88 inches loag and
7/6 inches in diameter. This box contains:

{a} (One box kite (Rite 278-4).

(b} Two balloons (M-278-4).

(¢c) Two hydrogen generators (M-30A~4),
{d} One signal lamp (M-308-4).

fe}! Extra roll of antenna wire (¥~14F)

b. Total weight of equipment - 33 1lbs,

These two parts, the radio tramsmitter and Digaal
Box are both essential parts of the emergency
radio unit., They should be fastesed together by
the straps which are provided and stowed in the
designated portion of the aircraft, They will
float on immersion into water,

c. To each Emergency Radic Set fattached
to connecting strap tetween transmitter and signal
box) will be tied a 15 ft, leagth of light (4 inch)
rope. The free end of this rope will bave a slip-
knot B0 it may easily be secured onto the arm of
the crewman removing it from the plane after
ditchiag, When not in use this rope will be neat-
ly tied ap in an easily detachable roll.

d. The Box Kite is designed to carry the
antenna wire if a wind is blowing;, tbe balloos
boldas up the antenna wire if the wind velocity is
too low to fly a kite.
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e. The radio tramsmitter and associated
equipment are simple to operate, permitting in-
experienced personnel with no kaowledge of radio
tranamissios to nse the equipment,

t. The signal lamp can be keyed either
magually or automatically. No radio tramsmission
takes place when the signal lamp is used,

g¢. These are two precautions to be observed
when vasing this equipment:

{1} Care sitould be exercised when the
hydrogen gemerator is in use as hydrogen gas is
explosive around flames or sparks,

{2) Do not attempt to operate this equip~-
ment or have the aerial up if severe lightning is
occurring - it may result im serious imjury to
personnel.

4. INSTRUCTIONS - EMERGENCY SET SCR 578-A:
a. lastructions for use of this radio are printed
on the equipment asd also contained im the in-
struction book imside the cylindrical Sigeal Box.
To prepare for operation, proceed as follows:

{1! Take the set out of the bag and im-
mediately strap it securely to some part of the
raft,

(2) Uascrew the cap on top of the set,
Take the crank out of its well, first releasing
the locking ey, insert in socket on top of the
set, and tighten thumb sut. Don’t drop crank.

There is no spare.

{8y Open door is front of set, first re-
moving cotter key, and pull out a few feet of
antenna wire from the reel.
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{4) Set slight tenmsion on the brake by
turning the BRAXE knob clockwise.

(8] (a} Use kite whenever possible, i,e.,
when wind ia from 7 to 60 miles per hour,

{b} Use balloon if Xite cannot be
flowsn, i,e,, if wind is less than T miles per hour.

(6) ta) Take kite from tubular bag and
spread by pusbhing spreaders ocutward from center
till they lock, Don't allow spreader to snap open.
It may tear fabric.

{b) Take balloos cans, gas geverator,
apd inflation tube from tubular bag, open balloon
and attach antenna wire at once.

{7}  (al Attach antenna wire swivel to one
of two eyelets on the kite, according to wing
speed indicated on kite,

{b} Remove top and bottom plugs from
gas generator can, acrew inflation tube into top
o! generator. VWet blupt needle of tube and insert
into balloon valve, Hold germerator is water up to
lower red line for ten minutes,

{8) (a) Stand uwp in boat, wait for a gust,
toss kite in air, fly kite with slack in astenuna
wire till it can be flows from the reel with the
brake, If kite falls in water, pull im siowly,
dry kite, and try agaisn,

{b) Slowly lower geserator in water
to npper red lime. Coatrol rate of inflation by
rate of lowering generator, When ba..ocops is full,
put rubber stopper in valve, usscrew inflatiosn
tube, and throw generator away,
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{8) Release antenna slowly all the way,
as far as possible, them tie loose end of cord to
life raft to take the pull of the kite or balloon,
Take antenna lead-in from set and clip to astenna,
(See Figure 1 on card to left of crank socket.)

{10} Strap trassmitter between legs.
Unscrew cap marked Jround, take out reel, unreel
wire, and throw all ground wire into the water.

{11t Don't allow antenna to saf intowater.
This grounds antenna and no signals wili be heard.

b, QFERATION: {1} Turn selector switch to
"Auto 1" unless in North Sea, (This sends 5.0.5.)
In ¥orth Sea turn switch to "Auto 2", (This sends
A4.}

{2} Rotate crank clockwise till ""Speed
Indicatsr” Light buras brightly f(about 72 r.op.m.)
Allaw 20 seconds for tubes to warm up, Keep light
turaing steadily,

3y Tura "Tuning” coantrol to Produce
maximum brilliascy of '"fune to Brightest’” lamp.

{4) Sesd in proper "Auto® position for
five minutes, Rest., Turs switch toa "Manual®,
se key to send call letters of plane {07 identi-
fication wnumbers 1f call letters are not knownl
follewed by kpnows or estimated location, using
Continental Code shown on card to left of crank
socket,

{5} Try to =:nd 8o as to include the 8-
minute Intercational silent periods startiag 156
misutes aund 45 miautes after each hour {(Greenwich
time }, Keep crankiasg. <Change hands or operators
frequently, if possible, to avoid tiring, Keep
on the air as much as pessible.
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(BY At night the sigpal lamp may be plug-
ged into socket above tuming Xmob, Tarn switch so
that "Light” is in "Manuval" position and sesd with
manval key as described above {(4)., This =shoald
be done ouly if it is thought friendly vessels are
within sight., No antenna or ground is needed with
light,

¢. CAUTIONS: {1} Work carefully - Take it
easy -~ keep at it- Take frequest short rests,

{2) Don't use Balloom in hot sun uniess
nbsolutely necessary. Heat expaasds gas and will
exrlode balloon if fully inflated during heat of
day.

{81 Don't soill contents ofpas generator-
it will burn., [f spilled on skin, eyes, clotking,
or raft, flush promptly with water.

(4} LDon't smoke or nse open flave whilie
inflating Balloon., Hydrogen gpa= is explosive,

{61 Don't use set 1f severse lighining is
cccurring. Anteana will attract lightaing and
may result in severe shock,.
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CHAPTER SEVEN

AFLOAT AT SEA
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Chapter Seven
AFLOAT AT SEA

1. DINGHY DRILL: a. There are three critical
periods im ditching:

{1} The actual handling of the aircraft
onto the water - this is the sole responsibility
of the pilot,

{2) Preparation by crew to insur2 their
safety om impact.

(3) After ditching the abandoament of the
aircraft in an orderly manner in the very shortest
time possible with the dinghy equifment,

, b, This cannot be done well in a traisinp
fuselage in a hangar without much practice, Far
less cap it be expected tn carry out an efficient
dri1ll in an emergencv after crew members bhave
sustained a severe impact and the fuselage filling
with water unless the drill is perfect., The lives
of the #ntire crew depend on the correct execution,
A very large number of crews have thus saved them-
selves and finally been rescsed by surface craft.

¢, Dinghy drill shall be practiced at leasat
once a week, To see that' this is carried oyt axnd

in a correct magper is the resnopsibility of wnit
commanders and pilots of individual aircrafe,

d. Personpel should be famiiiar not only
with their own fumnctioan but that of other crew
members 80 that even though one iman in the crew
is missing or injured all the emeryency eguipment
reaches the disghy.

2. DINGHY EQUIPMENT: a. From the experiesce

of surviveors of previous ditobings it was found
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that when extra items of dinghy equipment were
carried, men frequently took these along and did
not have time to remove the more essestial items,
such as the dingby ration packs,