L P A B b s

Emergency ANTTILLES ATR BOATS LTD. SECTION 5
Procedures SANDRINGHAM S.25 PAGE 19

5ede EMERGENCY LANDING AND FORCED LANDING DITCHING PROCEDURES (GONT'D)

5¢4¢5. cont.
EVACUATICON PROCEDURR s

Flight Engireer -
le Turn off all fuel tank cocks

2. Inspect airecraft and bilges for damage and see-
worthiness and report to Captain.

3. Start APU if electrical equipment required
be If fire, take portable CR to seat of fire

5. Take verey pistol and cartridges, proceed to
No, 1 dinghy and commence launching procedure.

6. Assist in evacuation of passengers

7. GCollect torches

8. Board No. 1 dinghy and inflate life jackets
5e4e6. CABIN ATTENDANT'S DUTIES

First warning of an emergency will be ringing on the
alarm bell or P/A call from the Captain

Stewarﬂ to report immediately to the flight compartment.
Captain will advise =

1. DNature of the emergency

2+ Approximate flight time available

3. Exits to be used

L. Cargo to be jettisoned (if redquired)

5¢ Positioning of dinghies

Proceed to Cgbin

Brief the passengers, public address system if necessary
covering =
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5edp0€e cONb,

éa) Nature of the emergency '
b) Expected time of the landing
(¢) The final signal from the flight deck.

For Emergency Lsoding ooly (on land)

(a) Positions and method of using exite

(b) Remove high heeled shoss A

(¢) To faster seat helt firmly, but not around & child being
mirsed

i d) To remain seated until aireraft completely at rest

e) To move well awey ?rmm the alrcraft as soon as possible

For Forcsd Landine/Ditehing onlys

(a) Passengers to remove glasses, dentures, pens, pencils
and hard'objects from pockets, rings and jewellery,
loosen tight clothing and retein hats.
b) Remove and stow high heels, loosen show laces
c) Remove stockings (forced landing only) -
d) Method of fitting life jackets = gg_ygg_;gggggg
(e) Pillows and rugs — use to cushion impact
(£) Iitohing position 3 (i) Seat in upright position
- (i1) 8it well back in seat
(1i1) Seat belt fastened firmly below
: abdomen
(iv) Ilegs stralght down, feet placed
firmly on floor ‘
(v)  Body bent forward
(vi)  Arms cradlsd on knees
(vii) Head resting on arms

Warn passéngers fhey'ﬁﬁst assume this position when the final
warnlng is given, and muel remain posmtloned until the aircraft
is finally at rest. ‘

(g) To fasten the ssah belt firmly but not ‘around a child
belng nursed
(n) Evacuation method - brief on use of upper deck exits.
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5 .4.60 conto

FOR_ALL EMERGENCIES

(a) Reseat passengers near exits to be used (keeping famllics
together) '
éb) Select and brief passengers to assist in the evacuation
¢) Instruct selected passengers to pass on "BRACE! signals
to passengers adjacent to Emergency Bxits (Warn
: those passengers of high noise level)
(d) Check all buffet equipment for security
(e) Remove loose equipment and articles in the cabin and
stow in the teilet.
(£) Prepare first ald kits, food, liguid, rugs ete. for
rapid evacuation,
g) Don own life jacket
h) Procure torch from holder for evacuation
1) Immediately on recelpt of final call occupy ditchirg
© . position and fasten seat belt.

BVACUATTON PROCEDURE
abl endents:
1, Emergency exits to be opened only when instructed

2« Report any damage to Captain and assist injured passengers

. 3¢ On instructions evacuate passengers through emergency

exits using ropes for upper deck exits.

4e On instructions proceed to dinghies, commence launching
- procedure and direct passengers to respective dinghies.

5, Bnsure all gavailable food and water is placed onhboafd.

6. On Captain's instructions take positions separately in

dinghies in order to afford the greatest assistance to the
- largest number of passengers.

7. Inflate 1life jackets

NOIE:  AVOID PANIC
" WBAR UNIFORM CAPS
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5.4e7. PREPARATION OF ATRGCRAPT
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Normal Ianding

The préparation of the aireraft for all landings
and take-offes should be such as to afford maximum
safety in the‘evant of an emergency landing.

A1l loose equipmezt (cebin baggage) should be stowed
on the floor befwsen seats or in freight lockers to

‘ avoid'any fbrward or aft movement.

Galley equipment should be correctly stowed and locked

" in poaition.

(b)

A1l erew members st be seated in allocated seats

wibh safety straps correctl, secured. ,

Emergenc (on land)

" In the event of an emergsncy landing the aircraft

should be prepared as follo&s ¢=

A1l loose equipment should be  stowed in toilets.

'Galley equlpmpnt should be correctly stowed and locked

in position.

A1l valley heatiﬁg appl*ances shduld be bwitched off.

- Bscape ropes should be p*epared for use by opening

. The Captain or first officez should 1nstruct passengers

‘covers on each silde.

Pagsengers must be warned and instructed when to brace
for landing. Seat helts are to be fitted as tightly

as pcssible. Women with bables or pregnant women should

be seated in the aft facing seats, and instructed to
brace 1n the fully upright position, .

over P/A system: euge
wIt will be necessary to carry out an emergency

evacuation of the aircraft after landing. This
~ can be done successfully bub you must remember i-

i,
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5.447. cont.

1. Ensure that your seat belt is secure and remain
in your seat until the aircraft stops.

2+ Follow your crew member'!s instructions implicitly.

3. Do not open emergency exits unless your crew member
instructs you to do so.

4e Bvacuate through doors or exits as directed by your

crew member and DO _NOT OVERCROWD DOORS.

5. After evacuation, move well away from the aircraft.

6. Your crew member will now instruct and prepare you
for evacuation.

(¢) Crew Emergency Stations -

In the event of an unforseen emergency landing, crew
stations will be normal take-off and landing positions.

Whenever possible, the captain should nominate at least
one crew member to be positioned near the aft hatch. This
may necessite the removal of a passenger from that position
to another seat in the cabin, It muet be remembered that
under normal seating configurations, maximum passenger
loading and evacuation will be in the aft section of the

- alrcraft where the least number of crew members are normally
positioned.,

(a) Evacuation

When an unforseen emergency landing has occurred, it is
necessary to advise passengers to evacuate the airerafst
and if the public address system is not available this
must be done from the cabin,

The First Officer should evacuate the aircraft immediately
with a CO2 extinguisher and standby for possible fire,
Other crew members should remain in the cabin and supervise
the evacuation of passengers through the nominated doors or
exits.,
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5.4 EMERGENGY LANDING AND FORCED ‘LANDING DITGHING PROCEDUHES (CONI'D)
5e4eTe cont. T

Use of Upper Deck Briis

The opening of Upper Deck exits when fire is pregent in
- that area could permlt the fire to enter the eabin.

Evidence of fire in this area may not always readily be
seen end it is therefore recommended that should any part
of the engineg cr wings be on the ground the upper deck
exits should NOT e used.

DITCHIIG

l. Genural

The end result of diftching an alrerafh ié influenced by
many factors such as -~ sea conditions, weather, degrees
of darkness, reasons for ditching etc. : R

TR

All of these will influence the smoothnessvof landing and

° the aircraft structural damage incurred during ditching.

. The success or otherwise is dependent to a very large
_, degree on the operating crew's familiarity with recommended

procedures and accordingly are outlined hereunder to provide

32? as much informetion as considered necessary to guide
- personnel involved in such an emergency. .

R Fliigg and Touckdown Teghquﬁa

The principal objectives of the flying technigue when
ditching are to touch the water at minimum forward and

sinking speeds and in the most favourable attitude %o

avold excessive declerations and damage to the aireraft.

To achieve this, the aircraft should be ditched using

fully extended flaps and normal approach speeds until

quite close to the water, whereupon speed should be reduced
to the minimum possible without encountering the stall

~or losing directional control in unsymmetrical power
~situations. ‘ _

'Accordingly, the following'diﬁching procedures are recémmended'

to attain a maximum of pagsenger safety and a minimum of
aircraft damage s-

’,‘.‘
Y /
e

]
.
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5.4,8. cont.

(a) Consume as much fuel as possible retaining
sufficient for sea evaluation and to retain
manceuvring power to the point of touchdown.

(b) Carry out sea evaluation for ditching heading.

(¢) Land aireraft, flaps full down, and maintain
normal landing approach speed until very close
to the water. Hold the aircraft off while
decreasing the speed as much as possible. BEnter
the water with both minimum forward speed and
maximum sinking speed.

3e Sea Conditions

To judge sea condition from the air, the pilot must have
a knowledge of what forces combine to create the disturbance

‘on the surface. The "gea" is the condition of the surface

that is the result of waves and swells. Wave (or chop) is the
condition of the surface caused by local winds. It is
characterised by its irregularity, short distance between
crests, whitecaps, and breaking motion. Swell 1s the
condition of the surface which has been caused by a

distance disturbance. The individual swell appears to be
regular and smooth, with considerable distance between the
rounded crests. The waves move in the same direction as |
the local wind and waves do not exist for long unless the wind
is blowing. The swells are almost never absent in the open
sea, whether the wind is blowing or not and there is no
relationship between the direction of a swell and the local
wind direction. When the waves leave the area in which they
were generated their energy is slowly dissipated and at the
same time their wave length, period and velocity gradually
increase. For both of these reasons, the height decreases.
The shorter weves have less energy, and, therefore, dissapear
relatively quickly. The longer waves become more regular;
their crests lengthen out so that in a swell coming from a
great distance a single crest may extend hundreds of yards.
An ocean surface with only one system of swells is very rare.
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5 0408. conte

The usual ocean surface cousists of a predominant swell

three or four feet high and 500 to 1,000 feet from crest

to erest. On top of this ground swell appear usuwally

one or more shoriter swell systems coming from 5 degrees

to 60 degrees apart. The periods of these systems are
different. On top of this slowly heaving surface 1s a
lively chop driven by the existing wind and with heights
proportlonal to the wind strength.  An aireralt should

be flown at 2,000 feet or higher to obgserve the major swell
sys tems and just above the water to observe the wave action
and minor swell systems. The secondary swell system is
often from the same direction as the wind. Perlodically the
swell and sea wave systems are 1n opposite phase and the
crests of one tend tc fill the troughs of the other with a
resulbant smoother surface. Occasionally relatively smooth
areas exlst, which persist longer than those explainable

by the temporary coincidence of waves 1n opposite phase.
These areas should be sought for the touchdown point. The
opposite conditlons will develop when the swell systems

meet "in phase". The height of the swell will approximately
be equal to the sum of the heights of the two systems. These
areas should be avolded. MNver land into the face of a
primary swell system (or within 35 to 45 degrees of it) unless
the winds are extremely high.

The length and velocity of swells can be determined by
timing successive swell crests to debermine the swell
period and using the formulae:

1. The square of the period in seconds multlplied by
five equals the length of the swell in feet.

2. The period in seconds multiplied by three equals
the velocity of the swell in knobs.

The simplest method of estimating the wind direction and
velocity is to examine the wind streaks on the water.
Whitecaps fall forward with the wind tmt are overteken by

the waves to produce the illusion that the foam is sliding
backward. The wind direction is easily determined by
observing the direction of the streaks. The wind velocity
can be acaurately estimated by noting the appearance of

the whitecaps.foam and wind streaks. The following Beaufort
scale is useful in estimating the wind :-

\

1) )
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Beaufort Velocity s e Height of
Number Knots Sea Indications waves, feetl
0 Calm Lile a mirror 0
1 1-3 Ripples with the appearance
of scales 1/2
2 4=b6 Small wavelets; crests have. 1
gLiossy appearance and do
not break. ,
3 7-10 Large wavelets; crests begin 2
to break. Foam of glossy
appearance; few very
scatiered whitecaps.
4 11-16 Small waves, becoming longer, 5
falrly frequent whitecaps.
5 17-21 ‘Moderate waves making a pro- 10
' nounced long foam; many white-
. caps.
6 22-27 Large waves begin to foam; white 15

foam crests are more extensive;
some spray.

7 - 28-33 = Sea heaps up and white foam from 20
breaking waves begins to be blown
in streaks along the direction
of waves.

8 34~40 Moderately high waves of greater 25
length; edges of crests break into
gpindrift; foam blown in well
marked streaks in direction of the

Windo - :

9 L1=47 High waves. Dense streaks of 30
foam; sea begins to roll; spray
affects visibility.

10 48=55 Very high waves with overhanging 35
crests; foam in great patches
blown in dense white streaks.
Whole surface of sea takes on a
white appearance. Visibility is
affected.
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4o Selecting the DIteh Heading

The objective is to S@l%at a landing dimschtlon that
will result ia the minilmm velative speed between the
alreraft and the sweil grstem. The bssh heading for
- fiitehing is usuwally p&rali’1 to the major swell system.
There is a cholce of Stwo headings na*al?el;ng the ,
primary system. Ooe headiog is downwlnd and down the e
. seuondary swells tks other headling is into the wind Mo j“”.
and into the seconlary swell. The obolise of heading L
will depend on the veloelty of the wind versus the
velocity and the helght of the secondary swell.

The nex’ best heading for dliching is parallel to the H
" minor swell system and down the major swell system. - <::)

The choice of these will be determined by the heading -
that gives the greatest component of wind on the nose
of the aireraft.

A descent is then made to 200 feet and the alrcraft flown
on successive headings each decreased by 45 degrees until
the full 360 degrees has been evaluated. The heading on
which the sea appears the smoothest should be noted and
checked against the directions of the main swell system
as observed at 2,000 feet. The final heading should : -
parallel the main system with minor adjustments to accomm- i
odate the secondsry systems and the same time bLaking | '
advantage, where possible, of the wind. The ditching
configuration is flaps full down and the final approach at
normal speed. Assuming manoceuvring power availabls, the
pilot will look ahead for extra rough areas and txy to
avoid them, He will look for a relatively smooth area

! ; and establish a rate of descerd of 200-300 feet per maunute.

*  The aircraft should be levelled off &-10 feet above the

crest of the swell and with the period of the swell deter-
mined in the prior evaluabion of the sea the next appruaching
crest can be anticipated. The throttles should be clased,
the aircraft rectated slightly nose up and contact with the
water made with minimum forward spesd and at the minimum

‘sink speed. ‘ (;:)
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l.

2.

3.

5ee EMERGENCY LANDING AND FORCED LANDING DITCHING PROCEDURES (CONT'D)

Sea Evaluvation

The pllot must know the sea and wind conditions tc select

a suitable ditching heading. If an emergency occurs
shortly after darkness he may bave an estimate of the best
ditching heading from observations made during the daylight.
It is for this reason that pilots when flying into the

dusk must note the sea conditions and determins a ditching
heading prior to darkness.

Many ships at sea, including ocean station vessels send
frequent weather reports, including sea conditions. This
information may sometimes be obtained through the air ground
station, which obtains it from the Rescue Jo-ordination

It should be realised however, that a forecast
based on scattered ship reports, and under changing weather
conditions, is subject to error.

5« Ditching Under Might and Instrument Conditions

Centre .

he

B e M S I A A LA

All bright internal lights should be switched off
to accustom the eyes to the external darkness.
Red lights may be used for flight deck reference.

Set up a power-attitude combination for a rate
of descent of 200 feet per minute and maintain
normel speed until touchdown.

Bxtend landing lights for 4 seconds to position
beam at 45°.  Switch landing lights ON. Care
must be taken when landing lights are used as
reflections from a smooth surface make it difficult
to determine aircraft height above water. When heavy]
spray from wind is present there is a possihility

of glare and in this event the port light should be
switched CFF and the pilot in right hand seat should
advise his estimate of heights when the surface is
visible.

This approach should be maintained until the aircraft
makes contact with the water, or watil visual contact
is established for ditching.

NOTE: The pressure altimeter may be several hundred
feet in error.
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6+ Preparation For Ditching

‘A1l crew members and passengers must put on life jackets.
Jackets are to be inflated by pulling the tag after leaving
the aircraft.

(a) Captain's Duties
"If fuel exhaustion is the reason for ditching, the pilot

will utilise the remaining fuel to make the sea evaluation.
The actual ditching time must be established so that there .,
will be sufficient fuel to retain manoceuvring power to.

point of touchdown.

The captain will instruct the crew to prepare for ditching
and nominate a time., He will establish a course for the
nearest plcket ship, other surface vessel or sea lane and
endeavour to make radio contact. ~As soon as possible, the
captain should make the following announcement to passengers
over the P/‘A:-v-

"LADIES & GENTLEMEN,

THIS IS YOUR CAPTAIN SPEAKING, I WISH TO INFORM YOU
THAT A STATE OF EMERGENCY EXISTS AND THAT IT WILL BE
NECESSARY TO ALIGHT ON THE SEA. THIS CAN BE DONB
QUITE SAFELY.

. CREW MEMBERS WILL INSTRUCT YOU ON THE PROCEDURES
- TO BE FOLLOWED AND DIRECT YOU IN DUB ORDER TO THE
" BXITS AND LIFE RAFTS.

WOULD YOU PLEASE FIT YOUR LIFE JACKET, REMOVE YOUR
SHCES AND LOOSEN COLLARS AND TIES.

I WILL ORDER YOU TO BRACE FOR IMPACT JUST PRIOR TO

- OUR LANDIN: - REMEMBER THAT THERE COULD BE MCRE THAN
ONE IMPACT AND YOU SHOULD REMAIN IN THIS PGSITION

- UNIIL THE AIRCRAFT STOPS.

w

- WOULD YOU PLEASE FOLLOW YOUR CREW MEMBERS' II\BTRUCTIOI\E(/

IMPLICITLY AND DO NOT OWERCROWD EXITS DURING EVACUATION‘.) |

THANK YOU"
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b 5ede EMERGENCY LANDING AND FORCED LANDING DITCHING PROCEDURES (CONT'D)

544,48, cont.

The first officer will obtain a position report and
commence the frequent transmissions of distress
signals and position reports.

The captain will order the steward and engineer to
jettison cargo.

. The steward will pruceed to the cabin and supervise

the preparation. It is kis responsibility to instruct

. passengers which exits to be used when evacuating aircraft,

The captain will keep crew members and passengers advised
upon the progress of the ditching procedure over intercomm
and 30 seconds before touchdown announce "Brace for Impact!

Cabin Attendants! ﬁutie§

The cabin attendants' primary responsibilities are to
ensure that all passsngers have donned life jackets and

~all seat belts are fastemed.

The cabin attendants will distribute pillows, blankets and
coats with instructions to passengers to place these 1tems
in position for bracing. :

All loose items of equlpment will be collected and stowed

~in freight lockers prior to ditching.

A1l passengers wil; be instructed to :-

1. - Loosen collars and ties

2. Life jackets not to be inflated inside the aircraft
and fully inflated after evacuation

3.  Adjust seats to upright position

Le Remove sharp objects from pockets

5 Take rugs into raft

6. Do not overcrowd exits during the evacuaticn.

 Check a2ll emergency equipment and prepare it for quick

removal from the aircraft. All available foods, fluids,
torches and first aid kits should be made ready for removal,

It may be advisable for the cabin attendants to enlist the

- ald of some of the male passengers to assist after ditching

in the removal of the life rafts through the exits.
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- Should time permit, crew members should take with them a COR .

The eabin attendants, by preserving a calm demeanor
can do much to instill confidence and to forvstall
panic in the passengers. :

7. Abandonment,

A1l emergency exiﬁs not previously removed are to be

Jettisoned and life rafts launched.

Provision 1s made for the stowage of two (20 man) life
rafts which are stowed near the freight lockers.

One adjacent to forward entrance hatch
One adjacent to the aft entrance katch

The opening of the door of éach freight locker allows the

Qﬁlife raft to be removed to the floor close to the exit.

"Bach raft is equipped with static line enclosed in a press-

stud pocket of the raft container. Prior to launching, one
end of this static line should be secured to the aircraft
and on launching a sharp tug will automatically inflate the
raft. The stetic line attaching the raft to the aircraft
will snap should the aircraft sink prior to the line being

-~ cut. It is important therefore, not to moor the raft to

the aircraft with escape ropes as these are strong enough
to pull the rafts under.

To add comfort to those in the raft, passengers are to be
instructed to take their rugs (used for impact) into the raft.

extinguisher from the aircraft as these can be used for manual
inflation or topplng up of the raft by unscrewing the funnel,
on end of CO2 outlet,

The Gibson Girl Emergency Radio is stowed in the forward
freight locker adjacent to the forward life raft and the
flight engineer is to ensure this equipment is removed and
delivered to the life raft.
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5edre EMERGENCY LANDING AND FORCED LANDIN: DITCHING PROCEDURES. (COMNI'D)

5.8, conba

Procedures i Brief

7-'

Rig escape ropes from the upper deck emergency exits.

Keep life rafts away from damaged alrecraft structure that
might tear them.

Direct passengers to the most sultable exits for
embarking in the rafts. This might vary depending
upon aircraft damage, wave and wind action, and
aircraft attitude in water.

Caution passengers not to jump into rafts. Shoes enc
sharp objects should be removed prior to getting into
the rafts.

Distribute emergency supplies among the rafts and tie down
to prevent loss in the event the raft should capsize.

See that each passenger's life jacket is inflated after
leaving the alrcraft. .

Load available rafts equally.
As each raft is loaded move it clear of the aircraft.

Secure all rafts together with approximately 25 feet of
line. (Sufficiently long to prevent a raft from being
pulled under or breaking the line when another raft
drops into a trough).

Meke an effort to remain in the vieinity of the aircraft
to search for survivors.

Ensure sea anchor is operating to reduce drift to a minimums
Search will start at the ditching position if known and
rescue will be expedited by reducing drift from the area
as much as possible.

Brect canopy. Bvery effort must be made to reduce exposure
to the elements to a minimum, The raft floor should be
kept as dry as possible and rugs used to sit on. BExtra
clothing and rugs should be distributed and all crew
members must be constantly alert to the symptoms of shoek
on the passengerse.
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50408. Conto

’9. Summagx of‘Progedq;eg |

.

wibilities Durine Byacusation & Abandonmert

(Refer "CREW CHECK LISTS")

Captain

1. Supervise and aasist in the launching and loading of
= life rafte. : ‘

2¢ Bnsure all passengers and crew have evacuated alrcraft

3. Take command of own raft and supervise the rallying
' together of the rafus. :

4

Fi”st Officer

1. Assist with launching and loading of 1life rafts |

2+ launch own raft and join up with others. Assist in
tying all rafte together using the rescue line if
nothing else is initially avaeilable but ensure this
line is secured to both rafts at the TOWING POINT.

Flight Engineér
Same as First Officer
Cabln Attendants

1. .Assist in leunching life rafts -
2. Distribute and securs emergency supplies in launchsd rafts
3. dssist in the evecuation of passengers

4. Cabin attendants will take positions separately in rafts
in order to afford the greatest asslstance to t:e largest
“number of passengers.

DITCHING

(a) . Note or Sketch This Information

1)  MAJOR SWELL direction —
~ii) MINOR SWBLL direction -
. ll.:.) WIND -

iy)__DpITAM Hmmm -
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(v) Selsetion of Ditching Heading

Average run out on ditching requires
2000 feet taking approximately 20 seconds.

i) 1st Choice

LAND PARALIEL TO THE SWELL (R AS NEAR AS

PCGSSIBLE ‘"?¢@ﬁ?¢1*‘
"4‘1!357 q "‘ B LA
Grood o

Grood

< DIRECTION OF SWELL MOVEMENT

11) 2nd Choice
LAND DOWN SWELL

This choice depends on length of swell. The
aircraft touching down on the crest must
come to rest short of the next crest.

In the long swells of the Pacific this
technique would be a logical one. However,
shorter swell lengths ordinardly prevent this
heading except when landing down a secondary
swell system. (In some cases, selection of a
ditching heading to parallel a major swell
system may require landing down swell on a
minor system).

d DIRECTION (F SWELI, MOVEMENT
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" 5ulpe EMERGENCY LANDING AND FORCED TAMDING DITCHING PROGEDURES (GONI'D)

5e4e8. conb.
If only one swell system exists the problem is

relatively simpie ~ even with a high fast system =
PARALIEL THE SWELL.

Most cases involve two or more gystems running In
different directions.

Wien bwo swell systems are at right angleg the
aireraft wmust be ditched parallel to one and down
- the othex, : '

€.gs Major Swell 8 feet high
Minor Swell 3 feet high

Land parallel to Major and down Minor

. MAJOR SWELL & FEET
27 A

DITCH HEADING

If both systems are of equal helght, select an
intermediate heading at 45 degrees down swell to
both systems. : '

ROTH SWELLS
v EQUAL
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5.4s EMERGENCY LANDING & FORCED LANDING/DITCHING PROCEDURES (CONT 'D)

5¢4e8e cont'd,

(¢) Winds

a) below 30 knots - land in relation to swells ignoring
the wind or keeping as much ahead as possible.

b) Above 30 knots - accept a 30 - 40 degree crosswind
component in order to avoid landing directly into
the swell.

MAJOR SWELL
\ 4 \ %\

,L o=
NN

W e
Wi B¢ \ \ DITCH
HEADING

d) Selection of Touchdown Point

On final approach look ahead and observe the surface
of the sea. There may be shadows and whitecaps -

- signs of large seas. Shadows & whitecaps close to-
gether indicate that the seas are rough and short -
avoid these areas.

Select and touch down in an area (about 2000 feet is
needed) where the shadows & whitecaps are not so
numerous.

AVOID ROUGH SPOTS ( waves in phase)

RESULTANT WAVE

WAVE "B"
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" Hede EMERGENCY LANDING AND FORCED LANDING DITCHING PROCEDURES (conr'p)

50080 conte

- SELECT THIS (waves in opposition)

RESULTANT WAVE

awrs sl

R_WAVE 'ar
NOTE: Touchdowr should be on near edge of
this flat spob to avoid overshooting
and landing on rough area where waves
are again in phase.

10. Communicatlons
(a) Alert Phase

AMreraft informs ATC centre of abnormal operation

e.g. ongine failure ete. - \
(b) There are three classifications of aircraft emergency
messages -

(1) Distress category covers alrcraft threatened by

' grave and imminent danger and in need of immedlate
assistance. It has highest priority and given on
captain's authority only.

(11) Urgency category identifies a very urgent message
concerning the safety of an aircraft or of some
person on board or within sight.

(ii1i)Sefety category includes messages regarding the

safety of navigation or containing important
meteorological warnings.

(c) Pistress Frequencies
Primary en route firequencies

Secondary en route frequencies

1
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5ede EMERGENCY LANDI NG AND FORCED LANDIN: DITCHIN: PROCEDURES (CONI''D)

5¢4¢8. cont,
Any other network firequency
121.5 me International VHF
8364 Ke Internmational HF
2182 Ke Marine R/T calling and distress frequency
8939 Ke Australian Domestic-only

NOLE: Prior to chahging frequency and 1f time permits
state the frequency to which you intend changing.

(d) Distress Call and Messags

This should be repeated at intervals until an answer
is received.

MAYDAY MAYDAY ' MAYDAY
THIS IS: Mrereft Ident 3 times

FREQUENCY:
POSITION AND TIME: Lat. and Long

HBADING (TRUE):

INDICATED AIRSPEED

ALTITUDB:

TYPE OF AIRCRAFT:

NATURE OF DISTRESS AND ASSISTANCE REQUIRED:
TOTAL NUMBER OF PERSONS ON BOARD:

ESTIMATED TIME AIRCRAFT CAN STAY AIRBORNE:
AND INTENDED COURSE OF AGTION:

NOTE: TO ENSURE MESSAGE IS INIERPRETED CORRECTLY
AND IF TIME PERMITS SUB HEADINGS SHCULD BE
TRANSMITTED WITH MESSAGE TEXT.

IMPCRTANT: Changes of pilot's intentions (e.g.
change of heading) should be comminicated
to and acknowledged by authority rendering
assistance.
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5 odyo EMBRGENGY TANDING AND FORGED LANDING DITCHING PROCEDURES (GONL'D)

5e408s cont,

(f) Safety Call

(g) Plan Alfa

(e) Urgency Call
(iAddressed to specific staﬁion)‘
PAN  PAN PN :

THIS IS: Alreraft Ident 3 tlmes.
followed by text of message.

(Addressed to snecif Lo statlon)
SECURITE SECURITE SECURITR

THIS IS:  Aireraft Ident 3 times,
» followed by text of message.

Plan "Alfe® brings into effect a system for the
utilisation of surface vessels to provide assistance
to an aircraft in distress. :

Ship position information is prepared and supplied A
to aircraft dsparting on Trans Pacific flights throngh :
despatehing officers of the various air carriers.

Messages between a distressed aireraft and a selected
vessel would normally be handled by SAR Sector Co-

~ ordinator through the normal radio traffic station.
However, it is most desirable for the distressed airecraft

~in an approach to a vessel prior to ditching, to establish
direct communication on 2182 Kes. To establish tiiis means
of communication the ground station would alert the appro-
priate vessel to maintain a continuous guard on 2182 Kes and
transmit on 410 Kes for homing purposes.

The rescue capabilities of shipping varies and is
therefore given classification as follows:

g



5.4e9. WINGTIP FLOAT DAMAGE/LOSS

The structural feabtures of the flying boat with its he&vy
keel beam, the tear resigtance of the hull and general

tightness of the airflrsme contribute to its soundness In the
event of an emergency landing or dibchling. Howsver, it has
been found that in the carrying ocut of such a situation, the
wingtip floats are the sectlons of the eirceraft most susceptible
to damage. The procedures to be adopted are various and can

be influenced by s

Emergency ANTTLLES ATR BOATS LTD. SECTION 5
Procedures SANDRINGHAM §.25 ~ |PAGE 42
Bl EMERGENCY LANDING AND PORCED DITCHING PKOCEDURES (CONT!D)

The recommendsd orocedurse 1s to =

~ damaged side may help in this regard., Continue with the

- damaged wingbip.'

Whether lost on tuke=off, landing or taxylng under
conditions of high winds or rough seas, or under
dltching condifilons in the open sea with large swells,

Maintain lateral level throughout the run endeavouring
to keep the damaged float or winghip clear of the water,
As the aircraft gspeed slows a slight turn toward the

turn, if the way ahead 1s clear and it is apparent that
the damaged float assembly can be kept clear of the water,
In favourable wind ‘conditions a position lying across
wind may also help to achilewve this,

As soon as possible all availsble personnel should
proceed onto the undamaged wingtip in an endeavour to
maintain the serviceable float in the water. Consilderatior
should be given to closing the engines on that zide in
order not to be a danger or hindrance to personnel.

In this commection speed could be the essence asg once
the damaged wingtip is in the water and commences to fill,
difficulty may be experienced in saving the aircraft.

The control latnch should be advised immediately and if
possible consider the manoeuvring of a launch under the

Life jackets should be passed to personnel and life lines
passed over the wing and secured. Endeavour to reassure
passengers and prevent lower deck emergency exits from .
being cpemned,
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5edie EMERGENCY LANDING AND FORCED DITCHING PROCEDURES (CONT'D)

5.4¢9. cont,

THROTTLES CLOSED
P MIXTURES I.C.0.
ﬁ IGNITION SWITCHES OFF
S ASTRO HATCH DOWN F/ENG
B EMERGENCY LIFE LINES ONTO UNDAMAGED WING F/ENG.
1 WARN STEWARD FIT LIFE JACKETS ON
DO NOT INFLATE IN A/C
PERSONNEL ALL AVAILABLE ONTO THE UNDAMAGED
WING IN ORDER TO KEEP THE DAMAGED
WINGTIP CLEAR OF THE WATER.
CONSIDER USE OF VOLUNTEER PASSENGER%
P LAUNCHES CALL ASSISTANCE AND CONSIDER
5 : USE TO PROP UP DAMAGED WING.
2 EMERGENCY EVACUATION IF SUFFICIENT LAUNCHES AVAILABLE
CARRY OUT EVACUATION.

NOTE: In the event of the aircraft losing its

———

5.4410.IMPACT DRILL "A"

seaworthiness consider beaching in an
opportune arez.

1.
2.
3.
be

H W

6.
1 7.

50‘

MIXTURES I.C.0.
F.H.8.0.V.'S SHUT
BATTERY/MASTER OFF F/ENG

IF FIRE, BATTERY ON, USE EXTINGUISHERS

SECURE COCKPIT AND CARRY OUT EVACUATION PROCEDURE
BATTERY MASTER OFF F/ENG
FUEL COCKS OFF F/ENG
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5950 EMERGENCY EQUIPMENT AND EXITS

505010

5,503,

5050l

GENERAL

Emergency equipment for S23 aircraft includes lights,
five extinguishers and first ald kits for use in the
svent of im-flight or landing emergency. Bscape ropes,
and cragh exea ave installed to assist in ebandoning
the aircraft or aid in rescue opsrations. Lile rafis,
emergency radic snd life jackets are provided for use
after ditehing. ,

EMERGENCY LIGHTS

e

Emergerncy iights are installed to {11uminate each..

exit and door., Lights in the passenger cabin provide
i1luminatinn for each emergency exit sign, for the

interior of the alrcraft in the vicinity of the exit and
for the area of wing or ground immedlately outside the
opened exit, The lights are controlled by ON-OFF switches
in the galley and an ON-OFF swilch on the Flight Engineers
panel. »

OXYGEN

Portable Oxygen -~ Two 15 minute oxygen cylinders are

stowed in the linen locker on the rear passengsr gangwey.
They have a 3/ 1itre per mirute constant flow with

plastic disposal masks for crew and passenger use in an
emergency. Advise Captain prior to use of these ecylinders
for passengers. :

LIFE RAFTS {20 MAN)

Provision is made for the stowage of two 20 man life rafts
which are stowed in the locker adjacent to the forward and
aft entrance hatches. - :

FEach raft consists of twin bucyancy tubes. Inflation is by
an individual CO2 system for each buoyancy tube and both
are actuated by pulling on a static line which must be

attached to the aireraft prior to launching. The emergency)
equipment and canopy is stowed in the centre and can be

opened from either side of the raft by tearing a waterproof|

rip strip.
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. 565, EMERGENCY EQUIPMENT AND EXITS (CONT!D)
5 5040 cont, -

" The canc ig fashened %o *the centre of the raft and
P

when erecting, i% is recessary to open and pass over

the heads of the occupants and fasten to points on the

upper main buoyancy tube. Wnen in position a CO2
system positioned on the centre pole of the canopy is
actuated by pulling the firing lever and inflation is

automatic.

A boarding ramﬁ is automatically inflated with the

to afford ease in boarding from the water.

The total Qeight of complete life raft pack including raft
equipment and emergency pack is 165 lbs.

pack consists of the following i~

Life raft equipment

N DN

Emergency Pack

HOM~BES W

.
— DO\ VW

off
1y

Boarding Ramp
Inflatable Canopy
Metal Oars
Sponges

Set Repair Plugs
Hand Bellows
Knives (one each side of raft)
Rescue Tine

Sea Auchor

Baler

Radar Reflector

Plastic Measuring Glass 2 oz.
De Salting Kits %6 pint)
Solar Stills

Tins Water (16 ogz)

Tubes Burn Cream
Sunglasses

Waterproof Torch

Watsr Storage Bags.

Two Star Distress Signals
Day Nite Distress Signals
Sea Marker Dye
Heliographs

Whistls

raft

The complete
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" 5.5

EMERGENCY EQUIPMENT AND EXTTS (coNT!D)

5e5ede cont,

565650

5. 5060

1 off ~ Compas

R P s Tirat Ald Kit

i Sharyz Repellant

" Sk Fishing Kit

L . o Jurvival Manual
L Barley Sugar

50 feet Nylon Sord

GIBSON GIRI, _EMERGENCY RADIO

A Gibson Giri cmergency radlc 1s stowed alongside tha
forward dinghy. High priority must be placed on
delivering the Gibson Girl to the appropriate life
I‘af‘h. »

The Gibseon Girl ewergency radio transmits on 500
end 8364 Kes. The signals are a succession of SO0S,
followed by a 20 second dash for homing purposes.

Ranges are as follows 3=

500 Ke 250 -~ 500 miles

8364 Ke 1500 - several thousand miles
LIFE JACKETS

One lifle jackelt per person is carried on each alrsrafi.

- Passenger life jackets (yellow) are stowed behind each

passenger seat, Six additional jackets are carried,
two stowed above the lower cabin attendant's seat and
four behind rear seats in upper deck cabin,

Stowage of crew life jackets is ¢

Technical Cfew - Under nav. table
Cabin Attendants = in Galley
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5.5. EMERGENCY EQUIPMENT AND EXITS (CONT'D)
5.5.6 cont.

(a) Beaufort Jacket. Packed in a small yellow plastic bag,
the jacket is comprised of e bucyancy chamber of high-
grade cotton textile, rubber proofed and pigmented,
with the following accecsories attached:-

A light alloy cylinder containing compressed carbon

dioxide for inflation purposes.

A plastic whistle for attracting attention.

A light = illuminated by a water operated battery. The
battery has small hcles at bop and bottom,
through which water enters. To conserve
battery power until it ie needed (nightfall),
these holes are covered by waterproof taps,

' To operate light:- Remove tape from holes;
water will enter, the battery will be activated
‘ and will give up to 20 hours useful output.
A mouth inflation tube, with red mouthpiece and red
. valve release pin.
To_inflate:- Place mouth to mouthpiece and blow HARD.
To deflate:- Place pin into mouthpiece — this will
release valve. Press gently on to jacket,
air will be expelled.

To fit Life Jacket:- Insert head through hole.
Pass tapes around back, cross-over
and tie in front, UNDER life
jacket,
Inflate by pulling down on cord
attached to inflation cylinder.
Mouth irnflation tube used if auto-
matic method fails, or to re-inflate|

(b) R.F.D. Jacket. Similar in design to the Beaufort Jacket,
with the following exceptions:-

Light - is illuminated by an oblong blue plastic water
operated battery, with one hole on each side.
Holes are sealed by plastic plugs, and a tagged
cord is attached to plugs. Pull cord until
plugs are completely released.
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1545, EMERGENCY EQUIPMENT AND BXITS (CONT'D)

5.5.6 cont.

‘Mouthpiece - consisting of a spring loaded valve, with a
metal collar holding it in a non-returnable
position,

To_inflate:- Screw metal collar clockwise;

. - push down valve and blow into 1t
whilst still in the "Down™ posi-
tion. After inflation, release
valve and screw metal collar back

S %o its original position.
To_deflate:~ Screw metal collar clockwise;
: push down valve, press jacket
TR ‘ gently to expel air.
To fit Life Jacket:-

Same method as Beaufort Jacket,

5.5.7  ESCAPE ROPES

Escape ropes are located adjacent to each upper deck
- emergency exit. Ropes are installed in tubes in the
cabin ceiling oircumferential and are attached to the
cabin structure above the openings. The ropes serve as
handrails from exit to the surface after forced landing
or ditching. Two escape ropes, one for each side of
the aircraft are located on the flight deck near the
" astro hatch and may also be used as life lines on the
~ wing by the attachment of snap hooks on the lines them-
selves to lugs on the wing.

5.,5.8 - EMERGENCY EXITS
} The location of individual Emergency exits is hereunder :~

On Flight Deck :
Pilots sliding windows
Astro Hatch

~ Top Deck ("C Cabin")
Two kick out windows
Two emergency hatches

- Lower Deck :

Forehead main entrance hate
Aft. main entrance hatch -
Two kick out windows ("B Cabin")
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5.5 EMERGENCY EQUIPMENT AND EXITS (CONTINUED):

5.5.8 continued

Galley window hatch
Ladies' toilet window hatch (VP-LVE only)

5.5.9 FIRE EXTINGUISHERS

(4) Four CO? extinguishers for petrol,oil and electrical fires (weight
each 11 1bs.)

(3) Three water extinguishers for fabric and paper fires

see diagram 5.5.17 for locations

5.5.10 FIRST AID KITS

Two First Aid Kits are carried on each aircraft in the locations listed

below: ‘
VP-LVE (see page 50 B)
FRONT On coat locker, near bulkhead, adjacent to
main front entrance hatch, port side
REAR TImmediately aft of rear freight hatch,
starboard side
VP-LVF (see page 50 A)
FRONT On rear bulkhead, starboard side of forward
: freight locker
REAR Immediately aft of rear freight hatch,
starboard side
CONTENTS ' Asprin, Kwells (Motion Tablets), Dettol Solution,
. Sal Valatile, Acriflavine, Borasic Eye Lotion,
Zinc Cream, Neo-Synmephrine Jelly, Hydrochloride
Jelly, Tannifax, Anryl Nictrate Capsules, Cotton
Wool, Band-azids, 1" and 2" Randages, Sling Bandage,
Eye Bath, Eye Dropper, and Medicine Glass.
5.5.11 AXES

2 axes are carried on the aircraft. One is located in the rear freight
locker on the starboard side and the other is in the mooring compartment.

5.5.12 TORCHES

Three water-proof torches are located adjacent to each crew member's seat
on the flight deck.
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WINDOAS o

<

ASTRO-HATCH.,

BON _HATCH.

(Port Side)

CREW rﬂmmu>oxme STOWAGE .

oOoMo m...y,.ﬂo —l
I>ZDOCmﬂmo FLIGHT

¥ TOP ESCAPE HATCH,.
)
[ IA
W (oojoog|lEs| |-
N\ : | NOTE, 1 .
All windosw on this
N\ - A/C are of push out -
REAR DOTR. ____typeo
FRONT ENTRANCE_DOR (stbd Side)

CRASH AXE - FTRST AID KIT.

EMERGENCY

PRCCEEDURES »

VP-ILVE

VERY PISTOL

NOIE.2.

1 b.
w/
E. * LOWER_DECK 00,2 RWATER EXT
NOTE. 3¢ |
Two portable oxygen
CABIN STAFE LIFEJACKETS. bottles positioned in
- mmHHQKo
] L]l ”M
> : R\ o
iy - TR
D DECK . S NeJ -
3 -
D .\\

" UPPER _DECK "

Hand torches at each

crew stations

\

"EMERGENCY EXITS & EQUIPMENT"
VH--BRGC o

CO.2 & WATER EXT,
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5. (Cont'd) ' '
5.60 (cont'd)
5.6e1e Flap Indication System Failures:
Should the flap indicating system fail, the relative flap
positions can be inspected for travel by observation
from the upper deck. :
The flaps have a red line painted across the upper
surface parallel to the wing trailing edge and is
visible when the rlaps have reached the 1/3rd out
position. The 2/3rds out position is marked by a green
line painted on the upper surface of the flap. The
desired painted line giving the required flap setting
should be just visible and coincidental with the wing
trailing edge.
5¢7. ICI
5.7¢1s Carburettor Icings

Procedure to prevent or eliminate ice formation under

icing conditionss

The use of carburettor heat for the prevention of ice
and loss of power when in excessively high moisture
atmosphere is most effective if applied and maintained
in advance of encountering these conditions.

Procedure for Applying Pre-heat:

1.
2e

Raise carburettor heat o 15° - 20°,
Adjust boost to maintain desired horsepower.

Removal of Pre-heat:

1.
2

SLOWLY remove carburettor pre-heat,
Adjust power accordingly.

NOTE: When pre-heat is removed, the carburettor, due to

AMC leg, will still be flowing fuel for a low density
air flow, whilst actually inducting high density air.
The AMC will not adjust itself to the higher density
air for approximately 2 minutes and a lean mixture
will resulte

Te

2.

The Effects of Carburettor Ice Formatibn#

Loss of power through restriction of the carburettor
~air passage with ultimate engine stoppage through lack
of fuel, if the ice formation is not checked.

Fouling of the throttle valve action,
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50 (cont'd)
547« ICING (CONT!D)
576710 (cont'd)‘
3. Rough engine performance,
Le  Damage to the vanes of the supercharger impeller,
due to pieces of ice being dislodged into the
airstream,

SR T
P

5 Interference with fuel flow discharge nozzle,
causing upset fuel air ratio,

6. Uneven mixture distribution to the cylinders.,

The Detection of Carburettor Icings:

1. S Steady drop in manifold pressure,

2. Uneven engine performance and loss of power due to
over lean or an over rich mixture which is agsociated
with bleed ice, when drop in manifold pressure may
not neceosarlly occur. X

Procedure for removing Carburettor Icings

1 Mixture to auto-rich,.

2.  Ralse carburettor heat to maximum available and hold
for 30 secs.

3¢ Thereafter reduce heat to 15

350 (max. )

leo Adjust boost to maintain desired horsepower,
and reduce mixture to auto~lean.

Removal of Carburettor Bleed Icing:

1. Apply carburettor heat, maximum avallable for 30 secs.

2e Return to maximum 3500.

3. Lean off sglowly till head temperature and power have
recovered.

Lo Reduce carburettor heat.15 O20° .

5 Mixtur9 to auto-lean.

B BT TI NN & 118 i
; S it ‘ g

r.jf?“

NOTES' ‘

1. Unless these temneratures can be maintained, take
steps to get into an area of better weather.

2e The drastic procedure of leanlng the mixture to the

point of engine back-firing, in an effort to dlslodge

throttle ice already formed, is onlv employed in

Sl
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5. CONI''D
Se7+ ICING (CONT'D)
507.1. (con‘b'd)

NOTES (CONT 'D)

2. (cont'd)
extreme emergency.

N.Be When using this procedure carburettor controls
must be full cold, otherwise damage to the
control shubtter will result..

3. Because appreciable loss in brake horsepower results
from carburettor heat application owing to rest-
ricted air intake, and lower density of pre-heated
air, throttles must be advanced whenever heat is
applied, and the boost pressure adjusted to the
new C.A.T. figure to maintain a given horsepower.

5¢7e2+ Adrcraft Icings

Sandringham aircraft are not fitted with airframe or
propeller de-icing or anti-icing equipment and whilst

a limited amount of icing is allowable during flight,
the Captain should endeavour to proceed at an altitude
where icing is least, having regard to safety heights
and restrictions on altitude due to oxygen requirements,
A diversion from track may be necessary as in the case
of circumnavigation of a cumulo-nimbus cloud.

No attempt to take-off or land should be made with ice on
the aircraft, A

Prior to entering rain, cloud or icing conditions switch
pitot heaters on.

When flying in conditions of icing, it is adviseable to
disengage the auto-pilot and hand fly the aircraft so
that the effects of airframe.icling can be detected more
readily.

5.8 TURBIIENCE

Te
2e
3.
40
50

é.

IR O e el ]

-

Always avoid severe turbulence where practicable.

Warn the cabin attendant.

Switch the seat belt sign on.

Establish the stabilised penetration speed of 120K.
Endeavour to hold a constant attitude, do not chase air-

- speed, or altitude.

Avoid overcorrecting and manoceuvring. (cont'd)
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50 CONT'D
58« TURBULENCE (CONT'D)

P| . (cont'd)

Hl 7« Set up a base power for the penetration speed, and if

A power variations are necessary, use this power as a

S datum, .

E| 8. Both pilots are to continually monitor flight

1 instruments, ;

569 RECOVERY FROM UNUSUAL ATTITUDE OR UPSET:

Recommended procedure irrespective of altitude -

(a) Reduce Power.

(b) Using rudder and aileron, stop the turn using the
turn indicator.

(c) Ease out of the dive; appreciate airspeed lag and
reduce back stick, when airspeed stops increasing.

(a) Apply power as alrspeed reduces and resume level
flight.

5010 RECOVERY FROM STALL OR LOSS OF ELEVATOR EFFECTIVENESS:

Ease yoke forward and apply power.
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6. GLOSSARY OF ATRCRAFT TERMS:

I.A.S.

D.I.A.S.

C.A.S.

E.A.S.

Indicated Alr Speed: The reading of the pitot stativ airspeed
system as installed in the aeroplane, without correction for
airspeed indicator system errors. This normally assumes
Zero mechanical error in the instrument.

Dial Indicated Air Speed: This term is often used in the same
sense as Indicated Airspeed. For both I.A.S. and D.I.A.S. the
scale of the indicator has been corrected for adiabatic comp-
ressible flow (i.e. free of shock waves) at sea level,

Calibrated Air Speed: I.A.S, corrected for airspeed indicator
gystem errors e.g. mechnaical errors such as zero displacement
and positions errors. This is equivalent to True Airspeed in
the standard atmosphere at sea level,

Equivalent Air Speed: C.A.S. corrected for compressibility at

T .A.SO ¢

OI AQS.

altitude - this is equivalent to True Indicated Air Speed
T .I .A.S L]

True Air Speed:  The True speed of the aircraft relative to
undisturbed air,

T.A.S. =_EAS ~ Where & = relative density of the air.
(V-

True Indicated Airspeeds T.I.A.S. =T.A.S. x V&

and is a theoretical value of the indicated airspeed

assuming no errorse

PRESSURE Is that altitude in the I.C.A.N. standard atmosphere at which

ALTITUDE

DENSITY

ALTITUDE

the pressure is the same asthat prev: a%l;ng at the reference
location, Pressure altitude may, Be obtélined by setting the
altimeter datum 4t 1013 mb. (29,92 ins Hg.) and applying,
where applicable, the appropriate position error correction
to the altimeter reading so obtained. Mechanical error in the
ingtrument is neglected.

Is that altitude in the I.C.A.N. standard atmosphere at which
the denisty of the air is the same as that at the reference
location, Charts and computors are available which permit
the calculation of density altitude provided pressure
altitude and temperature are known.
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6. GLOSSARY OF ATRCRAFT TERMS: (CONT'D)

RELATIVE Is the term applied to the ratio between a particular
 DENSITY density and the density at sea level under I.C.A.N.
Standard conditions. The standard sea level density
ratio is given the Greek symbol sigma (&).

Airspeed indicator readings are dependent on air density
and hence on relative density. The relationship is
- expressed in the definitions above, i.ee

_ T.I.A.S. - S
T.A.S. —_ \/6— OI‘ TOI.A.S. ToA.S. x 6‘

STANDARD For design purposes a range of standard climates are
ATMOSPHERE  assumed ranging from arctic to tropical conditions.
However, the basic reference is that defined as the
Tnternational Standard (I.S.A.) atmosphere, This is
a theoretical atmosphere in which the density and
pressure variations with height are laid down and 1t
is normal practise to express heights or densities in
terms of altitude in the standard atmosphere. c.f. above

At sea level in the I.S.A. atmosphere, the temperature
"1 59° F (15°C) the pressure is 1013.2 mb. (29.92 in Hg.
1447 1b/sqe in) and the density, as defined by the
_ temperature and pressure is 0.002378 slugs/cu.fts
x: (0007652 lb/c.fto) !

The gemperat%re lapse rate in the standard atmospliere is
1.987C (3.56 F) per 1000 ft, .

MACH.NO. is the relationship between the 'speed of the object in
i question and the speed of sound under the same condit~
jons.. As the speed of esound varies with temperature,
the Mach No., for a given T.A.S. will also vary with i
temperature. At sea level in the standard atmosphere,
the speed of sound is 761 mph. and decreases to 707
mph. at 20,000 £te

i N 8

Lo
B gy
=R Tgtatd

s, %o the error due to the location of pitotand i . |
étgéufceq”relatiye?ﬁé'ghe“dirfi%ﬁi” This Mif%ﬁ%dﬁy
with airspeed and may be associated with ground effect for
the take~off and landing runs. In this case a separate

correction is provided for the ground run condition.

% /
- Nt -
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ATRCRAFT TERMS3: (CONT 'D)

GROUND
EFFECT

AMBIENT

TEMPERATURE

V,_SPEED

1

¥, SPEED

APPROACH
SAFETY
SPEED

Ymc SPEED

refers to the effect of the interference due to

the ground plane on the airflow pattern in the vicinity
of an aircraft wing. The result is an improvement in
1ift and a reduction in induced drag which is measurable
up to a height of approximately two wing spans. The
modified airflow pattern may also affect the position
error correction, ‘ '

Is the free air temperature at the particular

location. The effect of alrspeed is to give a reading
on the 0.A.T. gauge in excess of the free air temperature
due to the dynamic heat rise. The 0.A.T. reading must
be corrected for this temperature to get actual free air
of ambient temperature.

Otherwise known as the Critical Engine Cut Speed

is a speed chosen to correspond with a decision
point on the take-off flight path: Should an

engine fall below this point, the take-off should

be discontinued. This speed is normally chosen such
that the accelerate-stop distance after fallure of
the critical engine is equal to the distance required
to reach a height of 50 £t. However, when the field
lengths are unbalanced this speed may be varied to
match. The optimum speed is that at which the "stopway"
and "clearway" distances are fully availed.

A stipulation is that the V. speed shall never fall
below the Minimum Controllability speed.

Or take-off Safety Speed is the minimum speed at
which climb away can be initiated. It can never be
less than 110$Vmc of 115% of the zero thrust stall-
ing speed in the take-off configuration (Vs1).in;the
case of a four engined aircraft or 120% V for a

. . . s1
twin engined aircraft.

For multi engines aircraft the approach éafety speed
shall not be less than 1.1Vmc where V.S1 is appropriate
to final approach conditions.

or Minimum Control Speed is the minimum speed at
which, with the aircraft in the second segment .-
configuration and take off power on all engines,”
if the critical engine is abruptly cut and the
propeller is allowed to windmill or take up that
position it would automatically assume after engine




PERFORMANGE

ANTILLES AIR BOATS LTD. ‘ SECTION 6

SANDRINGHAM S.25 TR PACE 4

6.

GLOSSARY OF

ATRCRAFTTERMS: (CONT'D)

¥,,o-SPEED

(cont'd)

failure, the aircraft can be kept within certain
specified limits of attitude and heading. It is
usually specified that this should be measured out

~ of the range of ground effect,

Wcg, SPEED

i

V{SPEED

- V¥_SPEED

;;:

=

or Minimum ground control speed may be defined as
minimum control speed taking ground effect into
accounte

denotes the meadsured stalling speed with the
aircraft in a particular configuration with all
engines developing zero thrust at a speed not
greater than 110 per cent of the Measured Stalling
Speed. '

Stalling Speed: Denotes the measured stalling speed
with the aricraft in the landing configuration with
all engines developing zero thrust at a speed not
greater than 110 per cent of measured stalling speed
or a steady flight speed.

is the maximum speed with wing flaps in an extended
position. This speed may be quoted for full flap
only/or a range of flap positions. Gust and
measuring loads are ®ken into account in assessing
this speed -
(vertical gust velocity 15 £t/sece~) U.S.

' 25 ft/sece=) British

is the Design Manoeuvring speed corresponding to

a particular 3Jesign load factor. It normally-
corresponds to the point at which a 2.5 load factor
will cause stall.

is the Design Speed for maximum gust intensity, I%
is the speed at which if a (40 ft/sec. U.S. vertical
gust (66 f£t/sec, British)

‘is met, the aircraft will be just on the point of

|

stall,

is the Design Cruising speed and this condition is
investigated structurally for manoceuvring load factor
varying with weight and for a vertical gust velocity '
of (30 ft/sec. UsS,

(50 ft/sec, British

S



PERFORMANCE

ANTIILES ATR BOATS LTD. ' SECTION

SANDRINGHAM S. 25 PAGE

6
5

6. GLOSSARY OF ATRCRAFT TERMS: (CONT'D)

Yy

1s th¥ Design Diving Speed for which the aircraft struct-
ure is checked under manoeuvring loads and for gust
velocities of { 15 £%/sec. UoSe

( 25 £4/secs British.

Vyo

speeds. The difference between the British and U.S. design
gust velocities is explained by different assumption on

the degree of sharpness of the gust and both in fact give

a similar resultant load,

VB, VC, and VD are design rather than operational

is the placarded maximum speed for normal operation and
is the operational equivelent of Vs Yo must not

exceed the design cruising speede
is the placarded speed which is never to be exceeded in

operation. This speed must be chosen to be not more than
90% of the design diving speed Vp = This Vyp speed is

sometimes loosely termed the maximum dive speed.

MAXIMUM SPEED IN TURBULENCE: This is the operational equivelent of

VB It is the recommended maximum airspeed in severe
?

turbulence and is a compromise speed chosen sufficiently
high to obviate any possibility of stall due to gusts but

not so high as to invite structural damage. This speed is '

usually varied with weight and sometimes also with fuel
load.

LIMITING SPEEDS: In addition to the above limiting speeds there

are various other self explangtory limits such as the
limiting speed for landing gear operation and auto-pilot
operation.

In some cases limiting speeds for maximum flight control
operation are quoted where these are not limited by some
other factors, such as pilot effort or manoeurring load

factorss

FLIGHT LOAD FACTORS: Load Factors may be defined as the ratio of

a prescribed load to the total weight of the aeroplane, the
specified load may be expressed in terms of any of

the following:- aerodynamic forces, intertia forces or
ground or water reactions.
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FLIGHT LOAD FACTORS: (cont'd)

Flight Load Factors are divided into two main categories,
namely g-

(a2) . Manoeuyring Load Factor which is the total aerodynamic

1lift of the aeroplane caused by movement of the control
surfaces, acting perpendicularly to the flight path,
divided by the total weight of the aeroplane, In straight
and level flight, this load factor is equal to 1.0.

(b) Gust Load Factor which is the total aerodynamic 1lift of
the aeroplane, caused by gusts of alr assumed acting per-
pendicularly to the Flight Path, divided by the total
welght of the aeroplane, ' ‘

Load factors are often expressed in terms of gravitational
acceleration, That in level flight is called 1 . Doubling ,
the load results in a load factor of 2 which mé§ be expressed as a 2
loading., An accelerometer is a device for measuring such load
factors,

g

ENGINE Brake Horse Power (BHP) is the actual power available

DEFINITIONS from the engine for doing work, It is the net horse
power avallable at the propeller shaft and power take-
off including ancilliary drives, after the power
required for motoring the engine and basic auxiliay-
ies has been extracted, However, BHP is also used to
express the actual power available at the propeller
but for purposes of distinction it is preferable to
term this torquemeter horsepower, '

Torguemeter Horsepower: (T.H.P.) is a term sometimes
applied to the useful power delivered at the propell-

er sdwst and is determined from a knowledge of the
revs and the torque availed at that point., For an
engine with no additional accessory loads, T.H.P =
B.H.P'

B.M.E.P, Brake Mean Effective Pressure: is an expressioh of the

average pressure required in the cylinders to give the
required Torquemeter Hersepower if all losses are neglected.
It is accordingly a measure of the loading on the cylinder

and of the likelihood of detonation., Restrictions are set
on the permissible B.M.E.P. under various power and mixture
settings. Torquemeter indicators are usually calibrated to
read directly in B.M.E.P. ‘
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6. GLOSSARY OF ATRCRAFT TERMS (CONT!D)

6.1s

B.M.E.P.  (cont'd)

Caleulation of T.H.P. (or B.H.P.)

T.H.P. = B;M.E.PQ X R.POMO
K '

Where K is a constant dependant on the swebt volume of
the engine and its propeller reduction gear ratio.

In the case of the R 1830 engine K = 432

. then T.H.P. = B.M.E.P. x R.P.M.
432

NOTE: For the B.H.P. as calculated from R.P.M. and

M.P. to agree precisely with T.H.P. as calculated from
torquemeter reading a number of factors must be taken

into account including the effect of temperature, humidity
and accessory loads on the actual B.H.P. available at the
propellers.

QPERATING IIMITATTONSSS

6elele Weight and C.G. Limitations - See Section 10

6.71¢2. Airspeed Limitations:
The following speed limitations must be observed for the
specified conditions of flight. .

Maximum Never Exceed Speed 200 Kts.
n with Full Flap down 110 ®
" with 2/3 Flap down 115 "
n Auto Pilot Speed 150 *
Minimum *® " n 105 *®

6e1e3s_ Cross Wind Limitationss
. The Maximum permlSSLble crosswind component for normal
operation is limited to 15 Kits. for both Take-off and.
Landing. This componwnt can be derived from the table be-
low if Runway and W1nd direction and wind strength are
knowne
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6. GLOSSARY OF ATRCRAFT TERMS (CONT'D)

6.1, OPERATTONS LIMITATIONS (cont'd)

6o103s Cross Wind Limitationss

CROSS WIND COMPQNENT
(Quick reference)

Wind Angle - Fraction WIND SPEED KIS
Relative to : . of :
1

Runway Direction sgigg 8 10 15 20 25 30 35 40 A5 50 55 60
10 1/6 . L 5 6 17 8 9 10 10
20 _ 1/3 7 g8 10 13 14 16 17 18 20
30 ¥ : 10 1315 17 20+ 20+ 20+ 20+ 20+
40 2/3 13 16 18 20+ :
50 3 15 19 20+
60 . 5/6 , 17 20+
70 - 9/10 e 19
80) 1) Sl 20
90) ) , 15 20

6020 OPERATIONS:
60201 Take—offs
6020101s All Engines Take-offs: Full take-off power must be
: used at all times with climb away initiated at
a speed not less than 105 knots,

6¢2e102+ Engine Failure on take-offs

" The Minimum Controllability Speed (VMC) is 90Kts.
T.A.S., and it is the minimum speed at which it
is possible to retain control of the aircraft,
and subsequently maintain a straight flight path,
after the Critical (Port outer engine has failed
and while teke-off power is applied to the op-
srating engines,

60202¢ Climb Performances

6¢20201s Four Engines: Climb performance, achieved at.
the normal climb speed of 120K, I.AS., should: :
always be in emcess of minimum requirements, ! -
and therefore detailed consideration is not. . .
significant, (See Section 7 for Climb Powers). .

S,

)

e £
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6. GLOSSARY OF AIRCRAFT TERMS (cont’D)
6426 OPERATIONS (CONT'D)
6.2.2. Climb Performance (cont'd)

6.2.2020 Three Enginess Angle v, Rate of Climb)s For
weights up to 59,000 1bs. - 105 kis, provides
the best gradient of climb and therefore
Optimum Performance (for maximum terrain
clearance) during initial climb-out, However,
it does not provide the best rate of climb.

After performance has been established, and not
less than 300 ft. above terrain, the best rate
of c¢limb will be achieved by accelerating to a
climb speed of 110 Kts. and MEIO power on
operative engines. (See Section 7).

642¢262¢1e Required Optimum Performance following engine
failure on take-off: (Max. A.U.W. port outer
engine inoperative, I.S.A. conditions).

1st Segment: Prop windmilling - ) Climb
T.0. Power Operative engine) to 50'|

2nd Segment: Prop. windmilling -

T.0. Power operative engines) 116£t4

mine

3rd Segment: Prop. feathered - )266 fto
T.0. Power operative engine)min.

(The 3rd Segment terminates at the end of 2 mins,
of Take-off Power).

642e242e2« Required En Route Performance: (Max.A.U.W., Port
outer engine inoperative, 1.S.A. conditions).

Flaps UP, - Prop. feathered - ) 140 ft./min,
METO Power on operative engines) at C.A. 7000°

The Sandringham S.25 Flying boat was tested by
D.C.A. in July 1956 when a rate of climb of 211!
per minute in the enroute segment at 115 Kts.
T.A.S.. 59000 1bs, 5000 ft. pressure altitude

and a temperature of I.S.A. - 23°C. This
performance was considered to be very satisfactory
for an aircraft of this type as it fully meets

the required performance standards.
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6, GLOSSARY OF AIRCRAFT TERMS (CONT'D) i
6o20 OPERATIONS (CONT!'D) '
6,2.2. Climb Performance (cont'd):
6020262030 Adiustements to Required Performance Figures:

It will be obvious that variations in A.U.W.,
temperature, pressure, etc, will vary the
performance figures quoted (6s2.3.2.1, and -
6020362020 )for Max, AJU.W. and I.S.A. conditionse

. Adjustments necessary are:

T.0. Climbs

(i) Deduct 15 ft/hino for each 1000 ft,
Press. Alt. is above standard;

(1) Deduct 20 £t/min, for each 59G,
0.4.T. is above standard temp.;

(1ii) Add 40 ft/min, for each 1000 lbs. of
welght below maximum permlssible AJTU.W.

En Route: (Up to C.A. 7000 ft).
(1) Add 10 ft/min, for each 1000 ft.
Press. altitude below C. A.;
(ii) Deduct 20 ft/min. for each 5 °c ‘
A temperature is above Standard tempe;
(iii) Add 35 f4/min. for each 1000 1lbs, of
weight below maximum permissible A.U.W.

. (Above C.A.):

(L) Deduct 35 ft/min. for each 1000 ft.
 Press. altitude above C.A.
(11) Deduct 30 ft/min, for each 5°C
temperature is above standard.
(ii1) Add 35 f£t/min. for each 1000 lbs
weight below maximum permissible A.U.W.

SEmt

6.2.3. (Cruises
i -The cruise powers ‘Tor normal and emergency use are fully
detailed in Section 7.

6.2.3.1. Maximum Ranges This is achieved by the least possiblk
power at the lowest safe altitude to attain best
performance. (See Section 7).
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6. GLOSSARY OF ATRCRAFT TERMS (cont'd)
6020 OPERATIONS (CONT'D)
6.2+302. Maximum Endurances This will be obtained at the speeds
quoted in Constant Speed Cruise Graphs where wind com-
ponent has not been considered.

NOTE: Selection of a power %o achieve either Mazimum
Range or Maximum Endurance must be confined to listed
powers in Section 7.

642440 Approach and Landingss

6e2e/e1. Normals Rate of descent should not exceed 500 f£t/min,
circuit entry speed and therefore speed for lowering
flaps is 120 kts. Up to 1/3 flap may be extended at
120 Kts., but full flap must not be extended above 110
Kts. Normal final approach should be made at not less
than 90 Kts. depending on all up weight of the aircraft.

6e2e4e2e_Flaplesss Should no flaps be available, approach speeds
should be 10 kts. above those used for normal flapped
approach, The tendency to float is more pronounced
in this configuration.

See Section 4 for Zero Flap Technique.

6e2.50 Flight Loading: Manoeuvre and Gust Loads.

Load Factors:

A transport aircraft i1s designed for a limited range
of manoeuvres relying on the experience of the crew
to avoid excessive load factors due to operation of
controlse.

6.2.6. Speed in Gusty Airs
The best speed for operation in gusty air conditions is
approximately 120 kts., Higher speeds increase the likeli
~hood of structural damage, while at lower speeds the
aircraft might easily be stalled by an abnormal gust with
subsequent loss of controle )

6e2¢7¢ Zero Thrust Stalling Speeds:

Gross Weight Flaps Up Flaps Down
45000 A 63
54000 83 , 67

N.B. Power on speeds will be slightly lower.
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7. POWER
7.1 POWER - PLANT
70elele Descriptions

S.25 aircraft ars equipped with Pratt & Whitney R.1830-9CD,
aircraft engines mounted on the forward face of each
nacelle.

The engines are fitted with Stromberg injection carburettors
and Hamilton Standard three (3) blade propellers.

R.1830/90D,

FEATURE
Carburettor type PD 12/H5
Propeller (Dismeter 11 ft. 7 ins.
(Hub 23 E 50-473
(Blades Paddle 65194-12
(Fine Pitch 19 degrees
(Feathered 90 degrees
Reduction Gear 16 5 9
Supercharger Ratio 7.15 ¢ 1
Fuel Grade 100-120 Octane
0il Grade ‘ W100 second (Red Band)
Hydraulic Fluid Aeroshell No.Z

These Twin wasp engines have the following
characteristics.

1e 14 cylinders arranged in two banks of seven each,
2. Radial design, air coolede.

3. Compression Ratio 6.7 to 1.

La 1830 cubic inches of cylinder displacement.

7ele2e BEngine Installation

1« Front or Nose Section
This section houses the propellor reduction gear
which is a means of reducing propellor speed
relative to crankshaft speed the ratio being
16:9., Mounted on this section is the propellor
constant speed unit with the necessary oil passages,
which lead the oil to the propellor via the centre
of the propellor shaft,
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7. POWER (CONT'D)

 Telo

Tel0Re

T.1430

POWER_PLANT (CONT'D)

Engine Installation (cont'd)

2. Power section

This section secured to the aft end of the

(front or reduction gear section) consists of the
crankcase which houses the crarnkshaft attached to
which is the master rod and connecting rods for
the pistons which operate in the cyclinders supp-

orted around the crankcase.

The cam packs and cam

“followers used to operate the overhead valves on
each cyclinder via their respective push rods, are
also in the crankcase. <+he induction system and
exhaust system manifolds complete the power section.

3. Blower Section:

The blower section'secured to the aft end of the

power section has the mounting pads for the

carburettor on its top surface and also this
section houses the impellor (Suoercharger) and
diffuser which is the means of increasing the

pressure of the charge which is led to the
respective cyclinders via their induction

pipes. This casing has a fuel drain (volute
drain) positioned in its lower surface, the pur-
pose of this valve is to drain away to atmos-
phere any excess fuel that may collect in the
bottom of the casing prior to start up; after
start up, the valve automatically closes due to
pressure difference between this case and at-

mosphere.

4e Rear Section

This section secured to the aft end of the blower
section houses the necessary driving gear trains
that operate all the accessories that are attached

to the surface of this casing such as:-—

fuel pump

~ 0il pump, starter motor, generator, magnetos,

vacuum pump etce

Engine Ignition

The ignition system includes ignition switches, induction
vibrator, magnetos, ignition harness and spark plugse.

The two Scintilla magnetos installed on the rear
accessory section of each engine distribute the current
to the spark plugs through the ignition wiring and
harness. The ignition switch leads connect with the

left magneto and the induction vibrator, the induction




POWER

————

SECTION 7
ANTIILES ATR BOATS LTD.

PAGE 3

SANDRINGHAM S.25

7. POWER (CONT'D)

~J

1. POWER PLANT (CONT'D)

7.1.3. Gngine Ienition:(cont'd)

7‘1 .4.

761454

Vibrator then conuects to the right magneto.

Two Lodge spark plugs are installed in each of the
14 cyclinders, individual leads extend from the
distributor block of the magneto to each spark plug.

The ignition switch unit incorpdrates two ignition
switches for each cngine. When both switches are "OFg"
the circuits arc grounded out and inoperative. When the
left or NO.1 switeh is "OFF' and the right or No.2
gwitch is "ON" lhe Bight magneto circuit is "OPEN" and
spark is furnished bto the front spark plugs of all
cyclinders. When the left No.1 switch is "ON" and the
right No.2 switch is "OFF" the left magneto circuit is
"OPEN" and sparx is furnished to the rear plugs.

When bolth switches are "ON" both circuits are open

and both magnetos are operating

Throttle Controls:

Bach throttle control consists of its own completely
sealed exactor hydraulic system. The transmitter is
located below the throttle lever on the control pedestal
and movement is transmitted by hydraulic pressure
through a copper pipeliné to the exactor receiver
mounted on the forward face of the engine firewall

and {rom the receiver by a control rod to the control
on the carbureittor.

RN

All four throttles (systems) must be "bled" before

each start. This is accomplished by placing the
throttles in the full open position and holding them
against their spring tension for approximalely 5 secse
In the event of failure of a throttle oil line in .
-he exactor hydraulic_system the carburettor butterfly
will move to the open position. To ensure overboosting
of the engine does not occur, remain above rated altitude,
feather below 7,500 ft.

Mixture Controls:

The mixture control is a direct cable control from a
pulley below the control lever on the pedestal to
another pulley on the forward face of the engine
firewall thence via a control rod to the mixture control
unit on the carburettor. The control positions for

Auto Lean and Auto Rich are felt on the pedestal when

. the notches on the clover leaf plate of the mixture




POWER

ANTILLES AIR BOATS LTD. » SECTION 7

SANDRINGHAM S.25 | PAGE 4

Tele

7. POWER (comt'd)

POWER PLANT (cont'd)

Tolebe

7.1 060

Mixture Controls (cont'd)

control unit themselves are engaged., The quadrant is
also suitably marked to show the relevent mixture control

.positionss.

The mixture control has four positions:-

Emergency Rich
Auto Rich

\ Auto Lean

' Idle Cut Off

When the mixture control is in the Auto Rich or Auto

Lean pobsition, an aneriod diaphragm automatically adjus-
ts the fuel/air ratio for altitude. In emergency rich,
the aneriod does not operate and the carburettor passes
the sea level rich flow of petrol at all altitudes.
Emergency Rich should only be used in the case of
malfunctioning of an engine due to a faulty aneriod,

or to pass extra fuel to cool the_engine if the head
temperaturerises in excess of 2320C. Auto Rich
mixture should be used for all operations requiring
more than 700 BHP (climb on asymmetric) and if the

head temperature rises above 220 ¢, at any time,

Auto lean mixture should be used in all cruising
operations when the power used will be 700 BHP or

less. The mixture control should not be placed in

_ the Auto Lean position while the head temperature is

above 220 ¢, On all occasions when 1t is necessary
to stop an engine, including feathering, it shall be
done by placing the mixture control in the IDLE CUT
OFF positione

Carburettor Air Controls:

The warburettor air induction system to each engine is
controlled by levers, operated from the flight engin-
eers panel. Each control lever has a thumb-operated
catch~type lock that enables the control to be locked
in the fully closed position. The control is held in
the fully open position by spring tension.

A venetian type shutter on the air scoop mounted on
the top of each engine controls the amount of cold
air entering the system. When the passage from
the scoop is closed by the shutter warm air from
around the engine compartment is admitted to the
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Carburettor Air Conirols (zont'd)

rilel 060
carburettor system. The shutter is held open by a spring
and is operated by direct cable to the control lever on
the panel, :
Carburettor heat 'is only to be used when required for
preventing carburettor ice. Normally a carburettor air
temperature of 15° to 38°C will keep the carburettor free
from ice. In extreme cases.there may not be sufficient
heat to clear the ice after it has formed , so when entering
icing areas at very low temperatures , 15° to 20°C of carb-
urettor heat should be applied before ice forms. If the
carburettor cannot be kept clear of ice , the steps listed
under ( ICING Section 4.) should be applied. -
7ols7. Cowl Gills;
1. Cowl gill operation is by means of hand cranks located at
“the Flight Engineers compartment bulkhead. Cowl gills should °
be used at all times to carefully maintain cylinder head
temperatures within the operating limits.
" 7.2,  ENGINE LIMITATIONS.
INSTRUMENT. ~ MIN. - MAX. DESIRED.
Cylinder Head Temg,CO:
Ground Run, 100, - 232, -
Pre Take-Off., 100, 200, 120/170.
Take~Off. o 120, 260, . .| 200/232.
Climb. . 120, 232, 200/220,
Cruise. ' 120, - | 232.. 180/200,
Three Engine. (M.E.T.O.) - . 260, 10 -
- Three Engine. (Normal) . 120. 232, -
Qil_Pressure. lb/sq. , i :
Ground Run. - 80. | .. 100, - 80/90.
Take-Off. o 80. | ..100. - 80/90.
Rated Power. (M.E. r.o ) 80. 100. 80/90.
Cruise. A _ 65, -~ +: 95. . - 75/95@
Idling Min. = - ... 15. - -
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: 7.2 Enqgine Limitations. (Cont'd) o
! T T o : - ) 1 o
; ,r INSTRUMENT. Coomn. 1 uax. | DESIRED. | fg
| Q11 Temo, °C,. | o 3 3
; Ground Run. 4, ¢ 70, | .
; Pre Take-Off. - 4, { 70 | . % 4
5 Take-Of f . -' 40. , 8%, | 65/70. | o
ﬁ | Climb. 40, 8%, | 65/80. it
§ | Crulse, ROl 40, - 80. ' 65/75. ¥
i Three Engine. (M.BeT.0.) ~ - 8s. 3 - “
é { Three Engine. (Noxmal.) | - 8%, | 70/80.
g Fuel Press; 1hs/ogein. | |
g Ground Run. . 19, 9. | 16/18. | :
i Pre Take-Off. 1%, 19, | 16/18. | |
All other cond's: = 1. 19, le/18. i |
! . o : { | 1
| Carb Air Tempy %G, T | 1
i e Pre-heat “35°C+ | FULl CCLD.-| ,
| of 25°C : 2 or )
! ! under any | 38%C in | ;
5 ! cond of L ricing cond.j
1; ] N 0.A.T. SR B ]
JNacyun Pressures | 3.75"Hg, | 4"Mg. | 4.25"Hg, |
! 7.2.1. Gansiderationg: | | |
: Idling engines at 800-1000 r.p.m:
Durlng prolonged perieds of idling, clear plugs with bursts to
1200 r.p-m- particularly just prior to take-off. . :
Limit taxying r.p.m. to 1300 r.p.m. under normal conditions.
ﬁpqund.Run;‘ (Static Boost Check) is to be narried out prior to
take~off at all times, at sea leval Barometric Pressure (BARO).
Full power r.p.m. , is indicated on placard in'ccckpitn(P&ACARD)ﬂ,
If cylinder head temperatures exceed maximum prior to Take-g
Off (200°C) overheating may be encountered during T/O or initial |
climb. Temperatures should be reduced to at least maximun allow+33
: ed pre T/0 by idling engines at 800~1000 r.p.m. ;
i » Bngines should naot be shut down to aliow cooling as .
this can cause (Cooked) leads , with subsequent failure of the :
; ignition system. ‘
. 1
! Take-Off. Limit T/O power to 2 minutes maximum. Mixture co?- -
! rel in Auto-Rich.(Emergency Rich results in loss of powera. :
| educe touﬁateé Bo&er ag 108 Kts, . s .

)

o)
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7.2, ENGINE LIMITATIONS (CONT'D)

TeRe7 e

Congiderations:

Reduce to Climb power at 500' and check temperatures
and pressuress .

Climb and Three Engine Operation - Mixture Control
to be in Auto Riche. Use Emergency Rich to keep
Cylinder Head Temperatures below maximum if necess-

arye

Holding and Maximum Endurance - Normal operation,
Mixture Control to be in Auto Lean and at Lowest
safe Altitude.

Cruising between 1900 and 2050 r.p.m. and below 1700
Tre.P.Me 1S prohibited.

Normal Descent - All normal descents should be con-
ducted at a maximum of 500 FPM and the power used
should be the normal cruise power setting, except

in turbulence when a power consistent with Flight
conditions should be used. Care must be taken not
to let the MP build up in excess of that shown for
the particular altitude shown on the Power Chart with
carburettor air temperature corrections applied.

Emergency or Rapid Descent - In the event that cir-
cumstances dictate a descent with reduced power, it
is important to consider the possibility of engine
damage resultant from the use of too low a manifold
pressure in relation to RPM, causing a negative
cylinder pressure which if prolonged is likely to
cause a master rod bearing failure, Failures of

this nature are invariably associated with evidence
of excessive catrifugal loads as would be consistent
with the use of hign RFM and low hoost combinationsa
This takes place when the prop is literally driving
the motor with practically no balancing force when the
throttle is nearly closed in higher than average air-
speed conditionse. The bearing is designed to operate
continuously on positive loads and will not withstand
negative loading excepting to a comparatively minor
degrees It has always been good operating practice
to consider a minimum manifold pressure for the RPM
being used, The operating instructions for Pratt &
Whitney engines specify that if manifold pressure is
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7. POWER (CONT!'D)

7e2o ENGINE LIMITATIONS (CONT'D)

TeRel e

Considerations (Cont'd) :
Emergency or Rapid Descent (cont'd)

to be maintained below 20" Hg. the RPM should be red-

uced below 2,000, A more complete rule of thumb is
4o ensure that at least 1" Hg. of manifold pressure
be used for each 100 RPM. Thus at 1,800 RPM 18" Hge
is the minimnum manifold pressure unless a serious
emergency existse '

Approach and Landing - It will be obvious that if 1"
g, of menifold pressure for each 100 RPM is to be
maintained during £inal approach, in most circum-
stances the application of this rule will be im-
practicable on some approaches, therefore lower
manifold pressure settings will necessarily have

to be used. However it is of the utmost importance
that all power reductions be made as slowly as
possible unless it is absolutely necessary for
safety reasons to do otherwise.

Stopping Engines - When stopping the inboard engines
the RPM should be increased to 1000 to clear excess
fuel from the induction system and oil from the crahk-
case; and the mixture control moved to IDLE CUT OFF.
As the engines die the throttles should then be

slowly advanced to the fully open position. When

the engines have ceased to turn the ignition switches
should be turned off,

NOTE: As a check on the operation of the vacuum

pump on the stbd.inner engine the atarboard outer
engine should be stopped prior to the 8tbd, inner

engine at least once during a scheduled operation
to ensure satisfactory operation of the pump.

The starboard éuter engine vacuum pump is checked

. when starting that engine.

7.3, POWER GHARTS ( P. & W, R1830-90D)

Te3ele

General:
Engine operation is limited by a number of different
factors.

. High RPM results in destructive:centiifugal and

reciprocating strainse. :

Large BHP's impose dangerous loads on engine parts
j
|

)

L)
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7.3, POWER CHARTS (P. & W. R.1830-90D)
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General Cont'de

High M,P's force into the cylinder heavy charges of
fuel and air whose combustion may lead tc excessive
pressures and temperatures, if not to detonation.
Relationship of these factore to the maximum press-
ure which may be developed in the cylinder during the
power stroke, usually ex pressed indirectly in terms
of BMEP and PSI.

Cylinder pressure is a ugeful guide to the pilot in selecting

the particulsr combination of RPM and MP best suited
to a given type of operation, :

Sinwve MP and cylinder pressure are closely related,
this is equivalen® to saying that a desired BHP may
be obtained with an endless number of RPM cylinder
pressure combinutions,

On the other hand, if a low RPM is selected the cylin-
der pressure must be high, and may impose danger-

ous strain on the engine or bring about high

cylinder temperature.

On the other hand, if, to avoid this condition, a High
RPM is selected, internal friction, wear and fuel
consumption will all be increased, with consequent
inefficient operation.

AS the engines are supercharged and fitbted with cons-
tant speed airscrews, care is required in their operation
to ensure that the mamimum allowable BMEP is not exceeded.
A1l operations are to be in accordance with the Power
Charts listed in this section, and care is to he exercised
0 ensure that the manifold pressure does not exceed that
shown for any particular RPM setting or altitude.

Power Chart Procedures

1. The manifold pressures indicated on the power chart

‘ are computed for standard free air temperatuves ab
each albhitude. Since BHP is a function of manifold
nressure, the latter must be corrected for carb. air
temperature variations to produce a given BHP.
The weight of the fuel/air charge delivered to the
cylinders in a given time controls the engines power
output, and if the temperature of the charge is raised
its weight per unit volume at a particular manifold




| SECTION 7
POWER. ANTILLES ATR BOATS ITD.
SANDRINGHAM S.25 PAGE 10

7. POWER_ (CONT'D) | | r

7.3. POWER CHARTS (CONTD)

74342,

(cont'd)

pressure decreases and power output falls off correspond-
ingly., Hence, to maintain the weight of the charge

and the engines BHP, manifold pressure must be increased

as the carburettor air temperature is raised, and conver

-gsely decreased as the carb. air temperature lowers from
those of standard temperature at altitudes as follows:—

1o Above standard temperature ADD .5" Hg. for each
6 of carb. air temperature above standard.

2, Below standard temperature REDUCE ,5" Hg. for each
6°¢ of carb., air temperature below standard,

NOTE: (a) No carburettor air temperature corrections are
permitted for'Take Off" or power settings of
1000 BHP and above.

(b) The maximum CAT correction fof ABOVE standard
temperatures shall be restricted any time to
a maximum of .5" Hg.

(e) Full CAT corrections shall be applied for all
temperatures BELOW standard. '

To maintain constant cruise or climb above full throttle
inerease engine speed by 50 RPM per 1000 .feet above full

throttle altitude,

3.
Lo

5

7e3430

Normal cruise power should be used for ail descents,
Ensure that menifold pressures are kept within limits for
each altitude specified with CAT corrections applied.

Low cruise power should only be used when it 1s expected
that the gireraft will arrive in excess of 20 minutes
ahead of schedule, :

Holding power menifold pressure settings should be reduced
to maintain 120 knots indicated.

Normal Operation Power Chart (See Page - Opposite)

C

)
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7. POWER ((CONT'D)

7.3, POWER CHARTS (CONT 'D)

7¢3eke Ihree Engine Power Chart Procedures

Te

Re

3

If an engine fails when using climb or crulse power,
complete vital items listed in the cockpit check
1ist and select initially full rated power (1050 BHP).

There after reduce power progressively through each
three engine power range until an indicated speed

of 115 knots is attained, Maintain this speed
during cruise by further power reductions as required.
(See Three Engine Cruise Charts for particular all

Up Weighb)e

Carburettor Air Temperature corrections for variation
from standard temperature should be made for all
power with the exception of those of 1,000 BHP and
above, '

(2) Abgve standard temperature ADD 3" MP for each
10°C of cerburettor air temperature below
standarde

(b) Below standard temperature REDUCE 4" MP for
* each 10°C of carburettor air temperature
below standard.

%4350 Three Engine Power Chart —(opposite)

~
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7o

7030 POWER_CHARTS (CONT'D)

7o3e6e Flight Plan Preparations

Te

20'

3e

be

5e

A1l climb computations shall be computed‘frbm a
TAS of 120 knots and an average rate of climb of 300
to 400 FPM.

Cruising speed shall be computed from a TAS of
140 knots using the power settings as per Cruise
Power Charts.

Descent speed shall be based on crulse speed plus
5 knots depending on cruise altitude and distance to
be covered, '

Three engine TAS as required for critical point
calculations shall be based on an indicated air
speed of 115 knots corrected for altitude and
forecast temperature.

" Fuel loads in accordance with A.I.P's requirements

shall be computed using the following consumption
rates.

(2) Take-off climb and cruise to destination
at less than 3% hours duration = 170 GPH,

(b) On flights where the total flight time
including the alternate (if required) exceeds
3% hours the first 3% hours shall be computed
at 170 GPH and the remaining flight time
computed at the rate of 150 GPH.

(c) Holding fuel (where required) - 140 GPH,

‘(d) Three engine consumption rates as applicable

for critical point calculations shall be based
at the rate of 180 GFH,

" (e)  Fuel Reserves shall be based at the rate of

150 GPHe




i

i

!

i

!

|

i

;

¢
o

2N

ANTILLES AIR BOATS ILID.

e gt o i A

SINIONT $ —¥H /6 — L4 1A

) < [} L IS m (o] 7
‘.“ g 8 § g 3 & g
N = - g e B ——y ey S Samms et : y ¥ -~ Y

i)

feate)

A

ol
TiOoM

16

it
ep
[t} R
o
—
[
2%
0

wig

Wurid

-

H
o
%4

{
¢
CON

perRRy

A
v
wiTH
Hi- b

N
- 5

3\
4 pPa

i - -
P Q & b
‘ oty w&u 7

<

~
ey
(’:C}

Do - o vimere ok - f e ars e e e P s PR O La.v{.,.;! 2 e e
p & e K < o 9 & & B4

P B e 19

© TS e P




ANTILLES ATR BOATS LID.

A . / - 3 V

B T e L il
1 AT o~ .
Dtewin | «'\,’.‘t‘fddb\’.?’f !

3 RS ! /

. P . - . .
. G POW ST FRONTS

LR LR

P [ o
" T N Tod] Pala AT« il Faleet Ral .
. b I W e EUL NI Nl F g -v.fl“i <7

st i e v S By

Ty : “ 4

ne s g P S LY .
i POIE Miwr oARD, STTTINA / & -
: YooYy

' P ¢ i
. . [ ¥ o
T30 : / - SO0 i
H 1
H [ o
! Py i
: ¢y i
i . s
; ! o
| wp ;
: SN0 o
[
{i
‘ , S Lo
.
AUTO  RIGH f ' P
(RS RIS S P ] [
4Gy o
" RN P
Wad i H
o Y :
g ' [
o Pl
. [
'
w00 Pl
b 3 ; j
e i 1 !
il 1 i i
1 R H [
' H o ey o
- : T v
v i ; )
I
e ek Eo
o ] , !
] [ H .
H 4 LR
3 <UD [
2 E 1
: : i
! Y :
' A ; {
. PRV, ‘o H
! U e P
H § N H
™ ‘ { i i
o v g i
- i 4 !
Lv"‘ { . {
ot 4 [ '
: ; b !
- e !
o a .
. N : 1 ) :
=y ’ 4 ) :
; ¥ A - 5
i { . '
; ;e g iy
$ 0T i ; §
. : .
‘ ;
-~ v i
ataniel ol i
) - "] {
; Ay L i
S Tl ’i
{ !
; : vl
H Y [
: £ PR
| O
ne e Afse H
N ﬁ .
. z
{
i
[0 s
PR P
i ;
1 t
i )
j : :
| i f
Eeen Eihevial ;
) N
} ;
A L H
i L0 p
{ i ;
H t
reE A H ) 3. s, H !

Y 4




:
3
:
i
P

L e b e 2 b

O S TP

i P A S

L

ORGSR SPSPENES NN T S SO e

[y
- ¥

3
€3

e s, ATl 3 A3

R TTY

S <l

i e A S e AR T

3

nb.a..m.m TWIILOYEH

[&s (a8

[
()
[

ShBISIC |
2 RS o

]
Fofin 4

A B

M( Q:Uw - ﬂf T h.\.,),)s.m H Wuq.)..ﬂ,-..

P E R R st

PR RIS

TRy

Sialiew sz

o -

SIERDD Jum

] u\h.w

tiresrtmdriom

[

e o076

L2

e

()

)

G

"FidE 052

b

g
oo

AN

Lo DO -



e Waviy

o

BGrRnen, £4PHT oy
a2
e e Las i

1

i

E

- Gy 3 eal ol oy
& ﬁ;\ sehowdy oyl oy g.
2 g 3 53 o oo Chl G O
&6 i »:'5 A‘B'J" it s
Lt ?f‘.&vuw Nt 31
[y wh [<a2 '] }Q
os vmme oo ¢ &4 G W W OB
AR,
UTXENLLY LT Y W - X [e
AL I s Fz? E} uc*) 1w S g EZ u
) 4y o) e : . 3
LR R g:? & %)
Zaxy) [T R B e P B (0 1 B T} Ao B ook B <1 g} <t o
OND 4 gHD et A ¢l e I )
A TR AR Wi M »3 s Ee] ie]
@AY = ey ¢ Jd oo o
loé-’.’aswﬂ'zﬂg ) wy &C‘{f:?) E‘% E‘? Sé’ v:}/é
o ? J ! d
‘!."':"-”?' ' ved ¢~ I e e I ] i
AT
f-”9) A Fanang un U U u [V} o
e ) 5 RVE GV B IS B
. ) -t -t e e b el et =
g
R
YTy g !
U ogoon ! p 3 0l ) g W ] o
o] R 5 ) O ™ e
. Isl & &Ly ol ;3 /M)
274 255 et
N1 3 cgm e .
L1332 I P H i iod rf:z ] el oy
‘3 o NAR BTN BT S IS -
&Y o] B é\‘a §Q, ] 'é\a

WY FONS

(&)

W

&

Y

o,

0

0

P

N3 /W |

=
.
Ua

512

S2g

wh

w3l

SLOMA

(38}

zf:)

IS

137

Eauwd

1IA2A

S rd &

S

L]
11348

¥
R

Lo

it it ¢ ol's

17y
™

=

Te)
(8N
I

N

-

Gl

51600

WY £9ND

-

0

e Tat
st

B3]

v

LN

RN

R

[VARESE
I

& p . : o3
] & Q & 53 5':3 3
. yrp e [T N 2§y Oy ol
NI LMD ® iy ol B2 B B
Hol e’ LI T S B E o I BT
(o8 Fa T
o i 1N . e ' .
~ h U U y 0Q
e o @ | oy B 5
e RA el el L Kt e B
€8 g ghaave H
GLONS o) e Wiy oy b i
o3 o [ARIR SN I B BRA i
~ o~ rd fed et § e
e

18

) e S e e

[ 1]
P

o

S

e [

Eri o,

Ty o

o ChD L b it
ol s £ Y Ky i
e b, i

s
B

pa )

it

oy

s

T s? i

=S

s A s g
ExRTS

i

-

ey e
[P

Y
3

R e

Bivonie b5 e #d U Cniswmi e & 408 L

e

£
[

. .
o

s

LELN
&

s
sl

PEd

A Tn e

ol baed WS

e
S

¥
wid

oy N

.‘r
e d ey

24
L0583

Py

-~

53] 28

-
%)

13

L

i

;
ks

NS

4 £7

7600

o




ey o

'
'

L el .Nn,ia«
Fedso o S

[
<
(553

B BE-potuns Sadiunis aupiiyhins Rty o
R e (91 T¥T

ate
)
w ] ouw

[02]
D
U
a1}
L]
r4
ok
[92]
]
o
g )

N
4
[
%)
<y
L]
4

[t
I3
8
[s4]
&)
]
A
S
"
("%
j
[\
0
)
g3
9]
S
~

o
£
(9
e
5
wr
&
V]
s
¢
&
o
[s}}
(18]
-
2
()

LTD.

[
23]
o b
R
2
8
«<
€3]

[t
AR E
~~t

I VRN S S |

%
H e oon -
A o hkﬂ O.U &) AWU Y9 RIS m
O . - s et ¥
L E) = e oo L el
= Ve £z 10852 €48 =i
H
=1 I
Lo % 4 = s £ e Promes B
i) v G 63 10SLE Gis FASES Lol 2201 e Taaiot Lo Cwl
W& [ a O A
3 : — B e e SN S - . ~
i : - P -~ o - ke Enged gl PN L
| i ¢ iU 0T 6z 1o | ees | 19T 92t |ieiOr | {82 i G5TE) 3ET | IWY
3} ~
i % - U S SR SN S - 5 - UGS SRR IR SRR
=i 3 S S 4 . = o
i - . i o
e T s 4 o 2 & & - an
1= o -~ 3 o - [ P & i P Fed
<L ;oo P I 54 Coegi e 1 O b PO B B B Bl E N I o B he P I
: P N T A Tah o P A R - b e =, r Fal S
] O oG P - 3! ) ~ oo O S DU =3 B, . <1 gt
i a1 S . - < e a0 - % < < fied i y ¥ -
! D ) bai [ o S =2 3 - b P ¢ PR R oy H 3 [es &
! > 3 : Foe) - — A © o i & T %] hecd ~ T &7
: = N\ F : <3 LY P [
! I ! b3 & by A 2N .
: .w Ead ¢
: 1 e ] e S
. o e AT e (DN - UANEEE
M o .m.wﬁm.w Sid i n(xk(.u ﬁ((‘:.u Qeff By
K - N S —_ RS 1 2 o e e AT
i T .
i Sy .
3 i ed D AT P
; ¢t
! o LN » ENRFe S [4e% WA
i [T ou s AL LT o S e TTTRATR [ I
H H R Ol eas ST S D dva s O - b i oD AT D
H 3
i i
o P

s LT - OMINSD

PRI R




ANTIILES AIR BOATS LTD.

-

+
t

-+

ve | izt

o
W] 0o

u
~y

033
8

"Wy
[t
-

[T Pu.

[la
[

1
[
e

e

-

UpiNTe)
==t
o)

vV

]
re

o gty
6271 it
= e v
[eIant t,r.n.

-

o
¥

SVA

SLONH
S

WY £ ONT

LHOIZA

e svonmn s s e

¢

!
4
(I
Y
.

2

g

- WY

LY

T

¥

e &
&

..4,.1
e Yy
Py
o

T ot T v e 1 o WU 3 B T S e e P e o+

TG

ST

A VR N Tatey
(LIS )

e

G001

~ s
B )

simranvamg

L

g ymang

>




W/
[ RN
[sY
. .
Pt It S LT -
ol 3IILTTSTA R B A i .
[ R ISR AR I O,
f e - . N FRNN
MIM M... y h 3 ﬂ\ 54
e} s
& cTT
= ow b
I , Ty
G : s HEP-
e T
¢ 2T = : 052 e Vo
T0i 188y 1§ | OGi%; o/ | 88X g B I 4
IR R R AR LS Pl Rt
SN I RGN L VAR S - 8L St
S SRtk dh ST CU N SR i -
350 L L% Qﬁ. 7 mwm.. .IﬂW.«inNA hl 16§ cTY
<23 Y ey e cal e - Rl N Nmo ﬂﬁﬂnm!.%ﬁsi.:\xl.
623 - T ETD oh . 2 LA ol - -
VT T ORI T eE) G | eav | 61t || Covil| ¥re e | oeRk| Gery sl
: s ﬂnw i T Py = W i OILrhm M...t‘u,. 3P .y
a €21] sTijj estt oz v7e S NG R A s
Ed =3 s ya @V ) + ¥ - i = LR
] ot T STUE S8LY s1 | st PR AR SR ROV A R A
- =217 T ev prve T S S 250 e crr
gAY g - a P A lolrlh . 3 kS
Mm < 2T (VRN KR TN { e =il $21 huw‘mf 5wl o ¢
4 ) - it T A = b= PG VL 153 ¢1T ot e
<5 [ o _ G TL L [ T ~ - e s Stth -~ - o i W
C ol 3 L3 T [y SR i A et GORE - -
@0 G T 5 e rergent S L PSR IR L AR - Lx YO 0% 4 G211 prr i1
. o i “ rw Y w [ o5 TET e L Lt TV [ [y 7T A . 3. ERS .
3 /a../!( - A . & [S) i YT 7= o A [ Wi faay R -
al DS e e TR I o T T - AN
<5 24 = F v § s PTA [ YT IV BILIl S vt Sii et AN :
- ot 7 . - A% Aol < < it AN ) T R e LA Ty &1
o] B TET O d [ G CTT e 61T o Bt &
Sl AR R T C < Th sGTL[ e T
me et it SN S Lo yi GZ2 ¢ 77 o e o 1 G S ﬂﬁ
- oo e T - ©a YL raTT Yo~ il
el o [OF R €4 ¢y SOTTTRET e L coil} =i FenA 67/ oo
3 n - P s ; i SN ~u o o
Bl £ U SR I 58 ] Ga 489 | av P I : 2 U T3 Rl e s
Bo<i = o1 @l otiiioatri § . st S IS R A B S Y/ = B
-~ = s o Coopn gy N e ] ” ~ oo .
4w & - CHCa0r| YiC T Fes | @ | et | ¢ - i T4 ) Tl st
i SURWENNIRIV S ~ - L H .y -
= - 2 STl 18 {0092 PN R,
w £ s oo = - wiz 804 | GO 6T
= = 31 a2 = o 7 <y : B R
& R =l o ol S 14 b w
B - : 7 e : Y : o~
% D S g L | e |2 Mz niB =G e P = 1=z :
& e 13 ol E - |86 ®l s P2 Yo - VO E s -
= PO R S ol3 e S el BlE 3 - “ |G »1 Y
@ i i S A 8 Vi S5 Y5 o la Pla @ YT
| ® .. | 8 5w A : Ll
i g e e : - = ¢
G B R U I 15 - . )
£ S R L Coony - COOT . TN
u i SRy P H o i
s Pyig .-_.l,w:o”)nw.,i.uwa.ln?,xni;i
0y S 'Y GILLD ¢
e -
¢ [P S a T s
oy T T 3 m —— ALY pee gaee T .
© EARARAS SIRVD T [ RSEES
e A LTS
TN R E NS .
LA N o ! [ -
N CEe TR IEIGD CRC M
&
L )
]



[

=8
. °g ¢g eangexedwe] TTQ UMWIXER °§
S .oomm ou.mu.mum&nme ITY °qde) WNWLRK
g 2 °d°W ul Fuewgsnlpe wnwixel *d°W (u€) u§ — 30BIIANS pIepueys moTeq 9 0L 4£aess Jog °F
g *di (#%) u$ DPPe prepuels eaoqe ST ITy °qiep D 0 £Ieae Jog °¢
..oommw moTeq eangeaedweq peey JopuTTLo desy 04 YOTI o3mB 8sf °¢
. *K°d*¥ 00LL MOTeq pue.0$0Z-006l #8ued peqTqryold | :SHUION
g°9z Gole | seeLe gz | gLz 8z geege | gee62 gze62 | L= 00011
GLooz | SL°Lz 6Lz | ge°se gLz | se°se gege | G°6C ge6e G- 00001
Lz 8z | SL°lz Gege gLz g°ge gLegz | G°62 glLe6z | €- 0006
gzelz | Ge°se gz | sL°sz gz g8z GLegz | GL°62 - 0€ L= 0008
a 6oLz | gzege 8z 62 82 | GLe°se Gzo6z | GL°6C ¢z0¢ L 000L
Ed
H GLoLZ ¢égz | Gzege 6z | Gzfge | GL°se Gz 62 o€ Geoe | € 0009
S -
1 S ‘gz | SL‘sZ Gegz | G2t6C Gge ‘62 Ge6z | GzroL L°0g X 0006
(@] o f ’
; w Geege ‘6z | Gl°sz 66z 6z | s2°62 GlL°6z | G°0€ A ) 0007
Bl & [ sese | Secer | 62 S0€ | *6c | G°6c | Ge°0E | S0t ZiE | 6 000€
&) .
a m GLégz | SL°hz | Gzebe | G2°Of Ge 62 <0f G°0¢ “LE GeLe Ly 0002
H m 6z | o€ | sio6z G *0€- g6z | sz0€ G0t | se°1e Ge | €1 0001
=1
g v dW dn di dn dH dn dn dn dW
0081 0081 0061 0061 0502 0502 0oLz oolLe 0012 WM
72l ofL LEL 4 €s1 Ss 1 €91 89l 111 HID | Do -
—oduo 1 | BAOLITTY
ozl gel gel LzZ1 el 9zl gzl el YeL dmHd | “vooma
005 0z$ 075 095 085 009 0z9 | o9 059 dHd | "PiS
(ueo] oquy oIMIXTH) YAMOL FSINYUD
°7L °g°l

POWER

e e s

"SINUD




T SECTION 7
POWER, ANTILLES ATR BOATS LTD.
SANDRINGHAM S,25: » PAGE 23
703,15 Holding - Maximum Endurance
' HOLDING POWER (Mixture Auto Lean)
ALTITUDE std BHP 500 475 450 425 400
Temp, |_GPH 125 120 110 105 100
RPM 1800 1800 1700 1700 1700
MP MP MP MP MP -
1000 +13 29 28.25 28625 R27.25 26
I 2000 +11 28475 28 28 7 25,75
, 3000 +9 28.5 27.5 27.75 26,75 255
i 4000 +7 28.25 27.25 7.5 2645 25625
: 5000 +5 28 27 R7.25 26.25 25
| 6000 +3 27.75 26.75 27 26
7000 +1 R7.5 26.5 R6.75 25.75
8000 -1 27,25 26.25 26,5 25.5
9000 -3 27 26 26,25 25.25
18000 -5 26,75 25.75 26 25
11000 =7 2645 25.5 25.75 24475
NOTE: 1, Prohibited range 1900-2050 and below 1700 R.P.M.
2. Use Auto Rlch to keep Cylinder Head Temperature below 232 °c.
3. For every 10 C Carb. Air is above Standard, add .5" (3")M.P.
For every 10°C below subtract .5" (3")M.P. Maximum adjustment -
1" M.P.
Le Meaximum Carb. Air Temperature 35 °c.
5, Maximum Oil Temperature 8500.
MAXIMUM gﬁpm«:cm (Mixture|Auto Lean)
Altitude| BHP 425 400 375
GPH 105 100 95
2000 RPM. 1700 1700 1700
MP 27 25,75 2475
IAS 115 110 ~ 110
- NOTE: 1o IAS in knots for Maximum Endurance at Lowest safe altitude ;}
' 2, For each 1000 feet, altitude above 2000 ft., reduce MP .25" (") * -




o A

1

¢

POWER

ANTILLES ATR BOATS LTD. ' . | sEcrTON 7

SANDRINGHAM S.25 - ' |PaE 24

e

Te5e

POWER

——

Tolio

. in engine wear incurred by the use of high power outpute, - -

(XCONT 'D) ' :
EMERGENGY CLIMB POWERS ( One or. two engine inoperative)

In a specific case of emergency, the Captain will decide the SR

extent o which emergency power will be applied. ‘Due regard
must be given to the necessary compromise between the safety
of the aircraft and its occupants and the inevitable increase

-

Sufficient power should be applled to afford a reasonable safety-‘w’

margin wherever p0851ble.

When operetlng engines at high outputs check cyllnder S

- head &nd oil temperatures. frequently, and use richer mixture .
- and open cowl gills respectively to maintain these temperatures

' within safe limits,

~ Emergency cruise power will normally only be applied when one

 EMERGENCY_CRUISE 'POWERS.' i

engine ig 1n0perative._.

L i
k3

- For normal three englne Operatlon, set up METO power initially

and refer to Section 7.3.70 - Three Englne Cruise.

It 1s important that very low cruising airspeed be avoided

e'as overheating of cyllnder Heads and oil will result

NS
The lower speeds should be used in smooth air conditions
and speeds should be increased with increaging turbulence to '
enable height to be maintained, .

~ The power required to maintain these eirspeeds will vary witﬁ'
~aireraft gross weight, altitude and severity of turbulence.
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ANTILLES AIR BOATS LTD. SECTION 8
SYSTEMS )
SANDRINGHAM S.25 INDEX
: PAGE NO
Jelo GENER.AL PARTICULARS 1=2
Salo FUEL SYSTEM
Ugleie Descripiionn 2
i, Polede Fuel 2—5
| #s1e3s Tanks 3
i 2,1.Le Tank Selector Valves 4
’5 2,145, Balance Cock 4
% 3s1e6e Electric Booster Pumps 4
| 3e1e7. Priming System YA
! 2.1.8. Automatic Mixture Control L5
| ¢l1e9e Manual Mixbture Control 5
i 8414100 Fuel Filter 6
: 2.1.71s Fire Wall Shut Off Talve 6
; Sa7ie12e Fuel Flow Indicabion System . 67
8.7+13. Cause of Engine Failing to Stop When I.C.O. Selected 7
S.1.740 Cause of Iuel Pressure Failure (F1t. Engineer) 7
3,7.15+ Fuel System Diagran 6A.
820 OIL SYSTEM
362ele Description 7
8e2.2. Tank 7-3
8.2.30 0il Pump g
B.2e4e 01l Filter ) 8
2e2e5e 0il Pressure Gauge g
B8e2+6e 0il Cooler 8
34247 0il Cooler Relief Valve 9
i 3.2+8. O0il Temperature Gauge 9
i 3.2.9¢ O0il System Drain Cock 9
Ge2a10s Automatic Temperature Control 9
fe2a116 011 Flow 9=-10
%.2.12. Fire Wall Shut-off Valve 10-11
2eRe130e 01l Specification Th
Se2e140 Ol Consumption (Bach Engine) 11
£s2e15e Uil System (Diagram) 10A.
! Zo20 TLAPS CONTROIL, SYSTEM
8e3e1s Description & Operation 11=13
Eolo AUTOMATIC PIIOT
“elele Descripiion 13=14
3.4e2. Speed Control Valves T4
3./ e3e Auto Pilot Hydraulic Oil System 15
Behede Follou UYp System 15
8.4.5. Auto Pilot Bleeding (On Ground) )
Selebe Automatic Flight Operation i)
A.le7e Malfunctioning of Auto Pilot 16
8.4e8, Icing Conditions 16
8e4090 0il leak or 0il Pressure Fallure 16
8.4e12« Rough Alr 17
3.4s11e Over Power Reliefl Valve 17
S hel2, Auto Pilot Schematic Diagram lob, !




ANTIILES ATR BOATS ITD.

SECTION 8

SYSTEMS
SANDRINGHAM S.25 INDEX (Cont'd)
PAGE_NO
Sebe ELECTRICAL SYSTIM

Be5e e Descriphion 17

; Yedele Gomponents 17

i le Generator Circuit 1718

; 2e Starter Circuit 18

; 3« Feathering Circuit 19

% 8e5e3s Electrical Services Control 19

! 8e5ele Location of Components 190=20

; 8e5+5e Electrical Control Panels 20=-22
8.5+64 Loss of a Generator 20
8.547e Emergency Services P

f 3e5.8. Auxiliary Power Unit 22=23

|

| Bebe 1NSTRUMENTS

| #,5e1e HRlectrically Operated Instruments 23

i 3+0e2e BElectrical Insitruments 23

| 3,643 Pressure Operated Instruments 24
Bebels Suction Operated Instruments 24
Be6e5e Pitot Static Instrument R4
S8.606e Static Instruments R/
8e6e7s Pitot Heals & Boundary Plates PIA
Be6e80 Air Speed Indicator 2/
$e6e9e Alternate Static Source 25
B366e10e Altimeter 25
5.6.110 Rate of Climb Indicator 25
Debe12e Ammeters and Voltmeter 25
Cebe13e Fuel Contents Gauges 25
abol4e 01l Temperature Gauge 25
3e5s 154 Carburettor .ir Temperature 26
Gebo164 Outside Alr Tewperalure 26
66017 Tachometer 26
3eGelde Cylinder Heald Temperature Indicator 2
266419+ Pressure Operated Instruments 26
806020 Manifold Pressure Gauge 26

! 806421 Artificial Horizon (Auto Pilot) 26=27
©.0022o Directional Gyro (Auto Pilot) 27
8.6623 Bank & Turn Indicator 27
Gebo2/e Gyro Horizon Sperry type H6B 2723
300425 Gyrosyn Compass System REm29
8.,6626 Pitot - Static System 26=30
246427 Vacuum System an
8e6e23 Vacuun gauge 30
8e6029 Pitot Static System Schematic Diagram 30A
8.6.30. Vacuum System Schematic Diagram 30B




. ANTIILES AIR BOATS LID. SECTION 8
SYSILEMS
SRUDRINGHAM S.25 INDEX (cont'd)
PAGE NO,
“o'le FIRE CONTROL SYSTEM
de7s’te Somponents 41
oia’e Detecting and Indicating System 31
“e'fe3e Prevention of Combustible liquids Reaching an Engine
» Fire Sl=32
EoTele Localizing of Fire a2
2e7e5e Fire Extinguisher System 32
8e7+6e Location of Hand Extinguishers Sems3
Sele FLIGHT CONTROLS
3e2341e Limiting Stop for Conbrol Surface Movement 33
€e$e2e Flight Conbtrol Gust Lock ' 33
Ze%e3e Control Surfaces-(Setting & range of movement) 33
BaBole Tab Mechanism 3%
D690 ATR_CONDITIONING \
$e9¢1s Heating System - Janitrol Heating 33=35
2e9ece Ventilating System 35
34903e Cabin & Toilet Extraction System 35
8e¢944e Cabin Air Conditionings 3536
2610, ANTTI-ICING SYSTEM
B8e10e1e General 36
801042+ Windscreen Wipers 36
- OXYGEN SYSTEM
?e11ele General 36=37
8611020 Method of checking 37
30110_‘30 Method of use 3
S JANN PROPELLER GOVERNOR CONTROLS SYSTEM
B3e12¢1e Propellors B=35
8612620 Constant Speed Operation 38=739
86712436 Fegthering %9
Be12e4e Unfeathering 39
Be12e5o Manual Pitch Control 20
APPENDICES
Te Engine Fire Detection Test System Diagram. L
2e Engine Fire Extinguisher System Diagram he
3e Cabin Heating Schematic Diagram 23
A Cabin Cooling Scheratic Diagram 44,
56 Cabin Extraction Schematic Diagzram %)
Ge Governor & Propeller Schematic Diagran L
7e Stromberg Iniection Carburettor 4
3 Elevator Controls Diagram 43
Ve Rudder Controls Diagram 49
1w Aiterons-Sontrole-Diacran 50
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SYSTEMS

ANTIILES ATR BOATS LTD. SECTION 8

RINGHAM $.25 - PAGE 1

8. GENERAL PARTICULARS

The Sardringham IV is a high wing monoplane flying boat fitted with four
Pratt & Whitney "Twin Wasp" pawer plants type R1830-90D,

The Hull is of light-alloy construction with the planing bottom divided
into water-tight compartments by vertical bulkheads. It has transverse
frames with intercostal stiffeners and heavily constructed double~frames
for main plane attachment. The main planes are of light alloy const-
ruction, ani have torsion box spars consisting of a front and rear
truss built of "I'" section extruded booms and tublar struts. The

engine nacelles are bullt onto the leading edge of the mainplane.

A portion of the leading edge on both sides of each engine nacelle hinges
downwards to facilitate engine servicing., "Gouge" type trailing edge
flaps are fitted below the mainplane and "Frise" type ailerons with
fabric covering and metal nosing are attached outboard, There are
fixed Trimming tabs on each alleron. ' ' '

The tail unit consists of the tail plane elevators fin and rudder all
of which are light alloy construction similar to the mainplane.

The elevators have a metal covered leading edge and a fabric covered
trailing edge with a three-hinge attachment to the tailplane, A
Pilot operated Trimming Tab is inset at the inboard edge of the
Trailing edge. :

The ruvdder is similar in éonstruction to the elevatofs with an automatic
balance tab fitted, " ‘ e

The wing tip floats are of light alloy construction with streamlined
attachment struts and wire braoing,

The fiying controls for the allerons rudder and elevators are runs of
tie-rods, cables and chains and the trimming tabs for ¢rudder End elev-
ators ara control runs of cables and chains, ! \

| | | %

The leading particulars ares- |

1.  Spen 1112 £t. 9.5, inse
Length ' - 85 fte 4e1. ins.
Height with A/C on Beaching Chassis 32 ft. 2 ins,

2. Mainplane

Chord-mean-aerodynamic T 15 £t. 8.5 ins.
Incidence 5 degrees
Dihedral » © 50 mimites

Sweep back 4 degrees in 15 £t




ANTTLLES ATR BOATS LTD. : SECTION 8
SYSTEMS e
SANDRINGHAM S.Zﬁ Len . , : PAGE 2

8. GENERAL PARTICULARS (CONT'D)

3, .Fin and Rudder S : ~ e
Chord at the root ' ; 12 fto 6 ins.

" theoretical at tip a , , 6 f£te 4 inse.
"  meanaero 3 o 9 fte 9 1nse
bo _I_I__!.L_'I_._l_ Ot v :
Length Overall S R T ; 85 £t. Ael ins
Height over fin stub - el 17 £5.10637 ins..
Max, width e v : . 10 £to. Re36 inse
Distance between floats L ' 68 fto 4 inse
50 i!g Area§ ’
Mainplanes - total w1th.u1¢erons and Flaps 1487.61 Sqe. £to.
Ailerons Total , o 134el Qe £t
Flaps Total ' o o 286624 8q. fte

8.1, FUEL SYSTEM1:s

8elela Descrigtion:‘ ;
The fuel. system 1ncludes.- ‘

-2 Inner tanks, 2 centre tanks and 2 outer tanks _
- Tank selector valves. ‘ ‘
Balance cock

‘2 Booster pumps operated by switches.-

Priming system for each engine.

Multiple contents gauges. ‘

Engine driven fuel pumps (one each engine with integral
relief valves). . v

Fuel flowmeters.""'

dutomatic mixture control.

Mamial Mixture control,

Fuel filter for each engine.

Fire Wall Shut off valves (one for each engine).

8e 1.2. Fuel:
“Carburettors have been adgusted and powers placarded for
use of 100/130 Octane fuel (GREEN), which should be used
at all times. v

~ 100 OCTANE fuel shall be used for all normel operationss
If in an emergency it is necessary to accept 91 Octane fuel
it is desirable when possible that such requirements be placed
in an outboard tank and reserved for operation if required
during CRUISE. It should be noted that because of the =1
‘carburettor setting as applicable for 100 octane useags,
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8. GCENERAL_PARTIGULARS. (CONT'D).
8,1.2. FUEL SYSTEMS: (CONT'D).

8.1,2, Fyel (cont' d)
operatlon at norira: power sattings with 91 octane fuel will
possibly entail dr,O“aﬁ:Uﬁ s Tesultant from a reduced fuel
flow and as a precdu fon therefore it will be essential to
reduce the normal indicastzd manifold pressure for each power
used by 2" Hg. This proceedure should also apply in the
event of the need to add 91 octane to tanks already contain-
ing 100 octane.

NJTE:~- Should it be necessary to reduce power at take-off
by 2" Hg , under the above set of circumstances an.
All Up Weight reduction should be made to counter
the loss of take-off BoH.P.

8.1.3. Tankss ‘ '
Fuel tanks are located w1th1n the centre wing and are vented

to atmosphere. Both Port and Starboard side tanks feed to a
common distributor box located in each wing root..

The distributor boxes are fitted with weatherhead drains so
that water checks can be carried out after refueling.

Port and starboard carburettor vapour vent lines feed back
to their respective inboard fuel tanks.

Tank capacities: Inboard Tanks. 529 imp galls each.

Centre Tanks, 355 imp galls each,
Qutboard Tanks.132 imp galls eachs

Total fuel capacity thus being: 2032 imp galls,

Provision is also made for the fitting of two additional
trailing edge tanks in either wing.
Capacities of these tanks when fitted are:-
Inboard trailing edge tank 111 imp galls.
Cutboard trailing edge tank 149 imp galls.

Total Fuel Tank Capacities (All Tanks Fitted).

Qutboard TanksSe +eeccecscccascscsss 264 imp galls.
Centre Tanks., eecscessssssossssss 710 imp galls.,
Inboard TankSs ecececssnssscegasss 1058 imp galls.
Rear Inner Tanks eececesscosecescsss 222 imp galls.
Rear OQuter TanksS seceeeccesosscssssce _298 imp galls,

Total Fuel Capacity 2552 1mg_galls~

S o T ey——
.‘..L L




8.1. FUEL SYSTEMS. (CONT ‘D),

8oled, Fuel Tank Salector Valvess .
Selector walve control levers located at flight engineers
station. Use fuel frow inboayd tanks,; followed by centre
tanks o and finally outboard tanks. ;

8 1.5, Fuel Balance & Crossfeed.
Fuel crossfeeding or balancing is controlled from the flight
engineers station y and can be carried out either by gravity
feeding via the balance valve or pressure feed utilizing the
aircraft booster pumpsg and 5 way wing junctions,

8. l 6. Electric Fuel Beooster Pumps.

. These are used to provide fusl pressure for engine priming
on start , back up of engine driven fuel pumps during take=-
off or at altitude , in the event of an engine driven pump
failure and in conjunction with cross feedinge.

The two pumps (Port & Starboard) immediately aft of each
inboard engine are conirolled from the flight engineer's
station.

8, l 7. Engine Priming System°
The priming solenoid connects into the fuel pressure line ,
and is switch operated from the engine starting panel. A
push button switch also situated on the starting panel is
used to operate the fuel booster pump , which when used in
conjunction with the solenoid switch allows fuel to flow to
the supercharger section , then to the cylinders.

8.148. Automatic Mixture Control.
The A.M.C. is an aneriod partly filled with a light damping

0oil to prevent vibration, space remaining being filled with
nitrogén at a pressure approaching the atmosphere its purpose
being to provide a response to changes of pressure and temp-
erature at altitude. The upper end of the aneroid attaches to
the unit housing,the lower end to a metering needle which con-
trols airflow from the impact tubes to chamber "A" of the air
diaphragm unit; this unit is bypassed when mixture control is
placed in "EMERGENCY RICH" position.
At sea level the A:MJ.Co is in full rich position , therefore
 the fuel/air mixture dellvered to the engine will the same in
either "AUTO-RICH" or " MERGENCY-RICH" positions. However, in
the "AUTO-RICH" or "AUTO-LEAN" positions,any rise in altitude
will cause the aneroid to expand and expand the the metering

ANTILLES ATR BOATS LID. SECTION 8.
’ SANDRINGHAM S,25, PAGE . 4.
8. GENERAL PARTICULARS. (CONT'D).,

needle, so partially closing the passage, thus reducing the air-

flow to chamber"A"., As the poppet valve is controled by the

N
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8. S. (CONT'D).

8.1. FUEL SYSTEMS. (CONT'D).
8.1.8. Automatic Mixiure Control.(Cont'd)

air pressure balance in chambers "A" and "B" reduction of
pressure in "A" will cause the poppet valve to close in-pro-
portion o thus mairtaining the correct fuel/air ratio at any
altitude.
Any rise in temperature will also cause this capsule to expand
and lean the mixture in proportion. :

Failure Of The Mixture Control Unit Aneriod.

As previously explained in this section , the aneriod in the
automatic mixture control is filled with nitrogen and inert

oil at approximately 28"Hg , which is slightly less than the

standard atmospheric pressure. In the event of the sylphon

puncturing , the resultant increase pressure expands the '

sylphon , thus inserting the calibrating needle futther into

the air metering orifice , which in turn restricts the airflow

to chamber "A". This will tend to close the poppet valve ,

thereby leaning the mixture , and as a result limiting the

the available manifold pressure to approximately 40",

This condition is overcome by selecting "EMERGENCY RICH" which

opens the by-pass valve and permits. full impact pressure to

chamber "A" , thus permitting a full rich mixture.

1

8.1.9. Manual Mixture Controls _
The manual mixture control is a rotating disc valve having
three lobes which cover or uncover ports in a fixed plate.
These ports are connected to the lean and rich jets and the
requlator chamber vents. The manual control is also connected
to the automatic bypass valve.

There are four positions for the manual mixture control valve:-

(1) IDLE CUT-OFF. in which all ports are closed.
(2) AUTO-LEAN. in which the LEAN and VENT ports are open.
(3) AUTO-RICH. in which the LEAN, RICH and VENT ports
are open.
(4) = EMERGENCY RICH. in which the LEAN, RICH and VENT ports

are open , and the AUTO mixture bypass valve is also
open.
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8. GENERAL PARTICULARS. (CONT ‘D)

8,12, FUEL SYSTEM. (CONT'D)

8,1.10, Fuel Filtero

The function of 4he fuel filter is to prevent foreign substances
from entering the =systew and causing blockages and/or interruption.
to the fuel flow,

The fuel filter is fiited with a vent cock for venting and is loc-
ated on the top of the filter, it is also spring loaded to the shut-
off position.

8.1.11o Fire Wall Shutaafr Valves,

The FW.S,00Ve is located between the fuel f11ter and the five-way
valve, Its function is to cut off the fuel flow to the pump and so
to the engine.

It is only to be used in an emergency as’ dictated in " EMERGENCY
PROCEEDURES ." Section 5 of this manual,

It is operated by a lever in the cockpit roof above the pilots
pedastal , (One lever for each engine).

This handle 1s a common handle which operates fuel and oil shut~.
off valves together. The port outer shut-off valve also cuts off
the hydraulic oil supply when operated, ‘

8.1.12, Fuel Flow Indicating System.

The fuel flow indicators mounted on the flight engineers instrum-
ent panel operate in conjunction with a rotating vane type flow-
meter which is installed in the fuel system aft of each engine and
in the main supply line. The fuel flowmeter measures the volume of
fuel flowing to each carburetior and operates electrically. The
action of the electrical contacts transmits an electrical signal to

the indicator. The indicator receives and counts the number of
signals received from the contacting mechanism during a given time
interval and translates this information into an indication of the
flow rate on the indicator dial. The indicator will only record
pounds per hour flow rate, and because of its location in the system
the fuel flow to the carburettor.

It does not record the fuel that may be vented back from the engine
carburettors to the main fuel tanks. However for operation at the
lower altitudes the amount vented back to the fuel tanks may be
disregarded completely.
NOTE.

Certain of the flowmeter indicator gauges are also calibrated

in Gallons Per Hour , however care should be exercised if using
this method for calculating fuel flows , as gallons per hour as

indicated are in U.S.Gallons NOT IMPERIAL.
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8. GCENERAL PARTICULARS. (CONT'D).
8.1, FUEL SYSTENS., (CONT' D)

Belol2a Euel Flow Indication System.
The indicetinrg systiem requires 115 Volt AC power for its operation.

8.1.13, Causse Of‘Enqine Fai1ggg_zQ_§§QELﬂQgQ“L£;£ljgﬂ4333ﬁ,
(A) I1.Cc00 selector not in full"CUI-OFF"position.
- (B) Engine primer lef% "ON". :
In this case fuel feeds through the primer in sufficent
quantitiea to keep the engine just kicking over.
NOTE. Check that the spring loaded solenoid energiser or-
operating switch has not stuck in the "ON" position. :
(C) Carburwttar fill valve stuck open or dirt under the seat,
(D) Manual mixture control clover leaf face damaged or dirty.

8.1.14, Cause Of Fuel Pressure Failure: (Flight Engineer)
(A) Fuel Supply - check fuel tank conténts..
(B) Fuel tank valve not correctly selected. o
(C) Engine fuel pump failure. ,
(D) Fuel line failure.

8.2. Ol SYS o L P TN T

8s2+14 Descriptions. T
An indepengent iol system is provided for each engine and
includes:~ , , : A

Oil Tank.

0il Pumps.

0il Filter.

0il Pressure Gauge.

0il Cooler.

0il Cooler Relief Valve.
0il Temperature Gaugee.
0il System Drain Cocke.
Fire Wall Shut Off Valve.

8e262+ 0il Tanke

The tank is fitted with a filler cap , filter , circulating
chamber and a dipstick (arranged within a sleeve to eliminate
errors when reading due to foam). Provision is made for the
0il tank to vent via an external line to the engine rear cover.
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8. CENERAL PARTICULARS. (CONT'D)

8.2. OIL SYSTEM, (CONT‘D}

Ba2020 0ii Tanke (cont“d)

" The main tank cuilet (%o engine oil pump) is by way of a stand-

pipe protruding upwards immediately above the oil tank sump ,
this stand pipe ensures an smergency supply of oil ( approx 1.75
gallons) being available for feathering of the propeller should
the rest of the oil supply have been loste.

The oil tank sump in addition to providing the main oil outlet
source also incorporates a mesh type filter, thus ensuring the
oil is filtered of any forign substances 1iable to damage the
oil pump.

' The return oil inlet is situated at top rear of the oil tank

an internal line then carries the oil across the top of the tank

- to the circulating chamber,

Total Oil Tank Capacity:~ 34,5 gallons.(6.5 being air space).
Total Oil Capacitys- 112 Imp Gallons.

Location of the 0il tank is in the roof of the nacelle, immed-
iately aft of the firewall of its particular engine.

8.2.3. 0Oil Pumg.

This is contained within the rear cover section of the engine ,
it is an engine driven gear type pump having two functions ie
Pressure and Scavange. The pressure side of the pump operates in
conjunction with an external relief valve situated on the ‘rear
cover section of the engine,

The scavange side of the pump has double the capacity to that of
the pressure side thus ensuring complete scavanging at all times.

8 2.4, 011 System Filters.

In addition to the tank filter previously mentioned there are two

other filters in the system , one being a pressure filter situated
within the rear cover section and the other being a magnetic plug

this is installed in the rocker box sump. (Both must be removed

- for cleaning.) their purpose being to fllter impurities from the oil.
8.2.95. 0il Pressure Gauge,.

These instruments (one for each englne) are located.on the flight
engineers panel. The gauge line taps into the system on the outlet
side of the oil pressure filter , to eliminate where possible any

" - time lag in registering of oil pressure at the gauge.The line is

primed with a light oil, (Aeroshell No4) which is replaced period- -
ically as over a perlod it becomes impregnated with engine oil,

8 2.6, Oil Cooler,

These are located below each engine nacelle, the cooler is a simple
radiator in which the volume of air passing through the tubes cools
the o0il surrounding them,

R
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8. GENERAL PARTICULARS. (CONT'D).

8.2. QOIL SYSTEM,(CONT'D).

8.2.7, 0il Ccoler Anti-Surge Valve,
This is mountead on the 6il cooler housing , and remains closed
until the oil temperature reaches 39°C when it will commence to
opéen.
The purpose of this valve is to protect the cooler from high
pressures resulting from cold or congealed oil.

8+.2.8, 0il Temperature Gauge.
This instrument is electrically operated by a resistance type
bulb inserted into the inlet side of the system.
A gauge for each engine is located on the flight engineers
instrument panel.

8.2.9. Oil System Drain Cock. .
A drain cock is located on the base of the oil tank sump , to
completely drain the oil tank however it 1s necessary to re-
move the feathering line , thus allowing the feathering reserve
to be drained. (Should it be necessary to drain the complete
system the engine sump and oil cooler are drained as separate
items).

8.2.10. Automatic Oil Temperature Control.
An automatic oil temperature control is mounted on the oil cool-
er , this thermostatically controlled unit regulates the temper-
ature of the oil entering the engine.
When the oil is cold it is bypassed from the oil cooler , and
is fed direct to the oil tank circulating chamber , and thence
returned to the engine.

- This process continues until the temperature of the oil entering
the engine rises sufficiently to operate the D.V.8. thermostatic
valve , which from then on maintains the oil temperature within
the normal operating limits.

8.2.11. Oil Flow,

0il is drawn from the tank via the sump (after passing through the
filter) . and directed to the pressure side of the engine oil pump
thence through the pressure filter and pressure relief valve to the
various working sections of the engine. The scavange oil pump returns
the oil to the oil cooler where according to temperature it is either
directed through the oil cooler to the oil tank , or directly back to
the oil tank circulating chamber.

8.2.12. Fire Wall Shut Off Valve.
This valve located in the main supply line , and positioned on the
engine firewall is used to cut off the oil flow to the engine , and
must gnly be used in an emergency. ... ..
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8. GENERAL PARTICULARS (CONT'D)

8+2. OIL SYSTEM (CONT'!D)

8;7:).012.

8.2.13,

8e2e14e

Fire Wall Shut-off Valve: (cont'd)
It is operated in the cockpit, by a handle (one for each engine
located in the Flight Deck Roof above the throttle quandrant,

This handle is a common handle which operates fuel, engine and
hydraulic oil shut~off valves together,

0il Specifications
Aircraft lubricating oil is classified as to its viscosity a=
ccording to the Saybolt Universal System .

This property is determined by the Saybolt Viscomgter which
measures the time taken for 50 cec's of oil at 210°F. to flow
through the viscometer with a fixed head of flow.

Use only 100 seconds Aviation 0il (Red band), or Shell
01000'

0il Consumption: (Each Engine)

Normal Average consumptions:
«75 gepshe per engine,

Maximum Allowable comsumptions:
1.5 gepehe per engine

N

8e3e Flaps Control Systems ‘ N,

803010

Description and operation:

The flaps are "Gomgs" type and are of stressed metal skin
construction, They are electircally operated by a 4 H.P.
motor and gear box mounted above the upper deck, just aft
of the centre section,

The gear box is coupled to a serles of universally jointed
torque tubes running transversely across the hull extending
outboard to a worm gearbox and screw Jack anchored to the
lower rear spar-boom in each wing.

The screw jack consists of g square threaded spindle
operating in two square-threaded nuts riveted in a
tublar casing. The end of the spindles is attached to
the flap and the rotation of the casing by the worm
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8., GENERAL PARTICULARS (CONT ‘D)

8.3. Flaps Control Systems (CONI*D)

£.301. Descritpion and Operatdons

gear causes the spindle to extend or retract and ralses or
lowers the flaps,

Iimit switches fitted on a unit adjacent to the motor act as
cut outs for the {l#» :lectric motor and stop the motor auto-
mactically when the riaps are within a 4 inch of their maximum
travel up or duwn to prevent damage to the flaps, flap rollers
and runners.

The switches are actuated by a travelling arm on a screw shaeft,
the latter being cperated through a worm gear by the control
torque tubes.

The electric flap motor is controlled from a three position

 WINM_MOFF"-"OUT" switch on the pilcts header panel. The

switch unit also operates a transmitter and ramp, the trans-
mitter controls a flap position indicator on the pilots
instrument panel and the ramp operates a switch for an ind-
icator lamp which shows red when the flaps are one-third

out and remeins on until they are returned past this position.

The flap selection switch has three positions "IN" "OFF" .and
"QUT" and before a reverse'selection is made the switch
should momentarily be held in the OFF position. As the flap
motor is not equipped with a dynamic brake sudden reversal
of the flap selection switch could cause damage to the flap
motor.

The flap travel indicating system conslsts of an ON/OFF switch
a green "ON® light and a flap ¥ out red light. In the event
of electrical failure or instrument melfunction no flap travel
indication would be available. However, the flaps can be
visuelly inspected for travel by observatlon from the upper
deck passenger cabin, The flaps have a red line painted
accross the upper surface parallel to the wing trailing edge
and is visible when the flaps have reached the % out position,
The $rds out position is marked by a green line painted on the
upper surface of the flap., The desired painted line giving
the required flap setting should be just visible and coincid-
ental with the wing trailing edge. '

A hand operating gear can be used in an emergency should the
electric motor fail. The cluteh is disengaged by pulling the
knurled barrel away from the gearbox and rotating the top of
the barrel aft, : '

("



SYSTEMS

ANTTLIES ATR BOATS LTD. SECTION &

- 8. GENERAL PERTICULARS (CONT!D)

SANDRINGHAM S.25 PAGE 13

8.3. FLAPS CONT:QL SYSTEM (CONT'!D)

2,3.7, Description and Operations: ”

8.4+ AUTOMATIC PILOT
8e4e1s Description:

A winding handle is fitted and turned clockwise to
wind the flaps in.

NOTE: After each take-off it is essential that the flaps be
wound in manually., As the limit switches restrict
final travel of the flaps continuous operation with
flaps not fully in will cause "chattering® and possible
damage to the flap runners. The amount normally reque~
ired to bring the flaps onto the stops is 6 to & turms
of the handle.

A type A3 Automatic Pilot is provided and consists essentially
of :=

Two Gyro control units and mounting unit,.

Three Servo units and control valves.

Speed Control valve assembly

Air gnd oil filters

Sump tank and pressure regulator

0il pressure ON/OFF valve.

The Automatic Pilot performs the following function:-
(a) to maintain the aircraft on a steady course
(b) to visually indicate the attitude of the aircraft
in yaw, pitch and roll.

Principles of Operations , .

The directional gyro supplies the referene for rudder control,
The bank and climb gyro supplies the reference for the aileron
and elevator control.

The servo Units are normally actuated by hydralic pressure
from the engine driven pump on the port outer engine and
operate the control surfaces of the airecraft; the hydraulic
pressure into the Servo Units being controlled indirectly by
the gyros, - '

The control knobs on the gyro units enable the Pilot to control
the aircraft through the Automatic Pilot.

The speed control valves vary the rate of flow of hydraulic
fluid to the Servo units and thus vary the speed of movement
of the control surfaces.
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8.  GENERAL PARTICULARS (CONT'D)

8./4. AUTOMATIC PILOT (CONT'D) R T

8elolo

8ole2e

Description (cmni'ﬂ)

Overpower valves irn the Servo Units permit the Pilot to overs
power the Automefic Pilot in an emergency,

Normal operating hydraulic pressure = 100/120 p.s.is

Normal operating suction = 3075 10 4oR25 mins HG
Overpowering pressure = 80% of operation

' ’ pressure,
Speed Control Vzlvess

The speed contral valvesg are loc&ted below the control bexes &
serve to control the flow of oil through the balanced oil
valves. The qp@ad at which each servo control operates may

be adjusted by setting the openlng of the particular speed
control valve,

When the gyropilot is engaged there may be an oscillation

of one or more of the controls with the speed control

velves wide open, The valve corresponding to the oscillating
control should bs slowly turned toward closed position until
the odecillation ceasese After the speed valve has been closed
enough to stop oszillation in a control, the setting knob for
that control shoild be moved back and forth a small amount to
be sure conbtrol uperation has not been stopped by closing

the speed valve %no far. Speed valve sebttings should not

be changed unless iV is desired to increase materially

the speed of conhrol in rough air, The numbers on the

valve dials represeant turns of the valve and may be used as

2 reference for bringing the valve back to a desired settinge
When there is no oscillation present, speed control valves
should be left wide opdn, unless reduced speed of control

is desired., When proper adjustment is obtained for all three
controls, the airplane should not yaw, pitch, or roll more
than 1° (plus or mirms) from the set course. There should be
no overcontrolling or hunting of the control surfaces, If

~the ailerons are hunt ing, they will cause a yaw, even though

they do not move enougi uovnauseva‘wingvto drope Ad*ustment
of the aileron speed cantrol valve will usuelly corrsct thise
Turning any of the three speed control valves to the "(FF"
position locks the corresponding control surface in whatever
position it happens %o be, and should be avoided.

/
Nt

)
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8. GENERAL PARTICULARS (CONT'D)

8olo AUTOMATIC PILOT (CONT'D)

Solo3e

8elele

804,' 5.

Auto Pilot Bydraulie 0il System:

¢
The Auto Piliot is supplied with hydraulic fluid from an
engine driven pump mounted on the port inner engine.

The auto~pilot shut~off ¥alve on the fuselage port side is
used to shut off fluid supply to the auto pilot system in an-
emergency and at the same time relieve pump pressure by by-
passing the fluid to the system reservoir. Capacity of hyd-
raullc oil resewnir is & gallon,

Follow Up Systems

The follow up cable system functions as part of the

automatic pilot control system by conveying to each gyro
control unit the position of the corresponding control surface
The three follow up cables connect from the forward ends of
the servo units to corresponding spring loaded pulleys at the
back of the gyro mounting unit.

Auto Pilot Bleeding (On Ground):
Gyro units UNCAGE.
After engines are started - Directional Gyro cards ALIGN.
Aileron and Elevator index marks ALIGN.
Vacuum check ( 3 to 5 ins. Hg).
Auto Pilot shut-off valve "ON".
Servo Control SLOWLY ON.
Engines running 2% 1000 re.peme = 0il Pressure CHECK
(100 to 120 p.sei.)
Air in hydraulic system CHECK (Controls should NOT be springy
and indices should NOT move). '
Remove air from Hydraulic system if necessary bys

(a) Open speed control valves to 6 on dials.

(b) Rotate 211 indices control knobs clockwise until all
controls move tooextreme positions and indices are
approximately 10, or # inch off set.

(c) Manually hold controls in this position and disengage
Pilot for approximately 30 seconds.

(d) Re-engage pilot and rotate controls indices anti-clockwise
until controls move to opposite extreme position and
indices are again off sete.

(e) Repeat as in "C" above.

(f) Place controls neutral and align indices.

(g) Re-engage and check for spring.

(h) Disengage Pilot.

(OVER POWER FORCE CHECK) (Movement of all controls each way
should not require excessive force.) See 8.4.11.
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Automatic Flight Operations

Straipht and dernle

The aircra®t wi.l novmally be flown manvally during climb and
descent., Aute Pilot shubteoff walves "ON",

TRIM airecraft "Hands Qff",

Speed control valves 3SET { DO NOT turn the knobs fully
CLOCKWISE as this will LOCK THE CONTROLS).

Directional Gywe seh Ho magnetlic lieading and UNCAGE.

Bank and Climh Gyro UNCAGE.

Gyro Cerds and index marks ALIGN.

Servo control SLOWLY ON.

Course and al®itude SET.

Speed controt valves SET only sufficiently slow to STOP
OSCILLATION. .

Disengage Auto Pilot and RETRIM aireraft at 20 minute interve-
als.

CAUTION: Do not align elevator follow up index with
the horizon bar, as relative movement between the elevator
alignment index and the horizon bar is in opposite directions.

Turnss

Rotate RUDDER KNOB on Gyro unit SLOWLY in desired direction,
Changes of direction of more than 10 degrees shall be

performed MANUVALLY with Auto Pilot disengaged.

SeloTo

804080

8e4e9e

Before Descents:
Take over MANUAL control.
Servo Control OFF.

Malfunctioning of Aubto Pilobs

Take over MANUAL control. Auto Pilot CAN BE OVERPOWERED.
Servo control "OFF", ,

0il valve "OFF",

If Gyros are malfunctioning CAGE.

Icing Conditionss - .
DISENGAGE Auto Pilet FREQUENTLY and move the controls manually
to see that they are free, ‘

0il leak or Cil Presgsure Fallures
Servo control "OFF® - take over MANUAL CONTROL.
0il valve "OFF",

(f\

e



ANTILLES AIR BOATS LTD. C SEUIBON

T e
Ced LD

S DR NG 5025

| S——

PAGE 16A

. 4 . L Ay ey R
Deldeila Auto Pilot Yehenudic Dis~ram,

s e o]

=T

e

T
r 3

~-}_.k

1 i1

@ SUTTICN REGULATING UAAVE

SHU5 CONTROL BT

) BE DRI vmvg

@3 BRIONCED G1 vALye
@ DOMIH TR

WTOMATIC BUOT ~S.25 S24EmaT/c

SERYe omT[oounit aering)
SPEED CORTOOL VALYES
TuC0Es” ComTRaL

(B) wemsoutic Prissuns nEcuLOOn




o kb

SYSTEMS

ANTIILES ATR BOATS LTD. SECTION 8 |

SANDRINGHAM S.25 ’ ‘ PAGE 17‘—j

8. GENERAL PARTICULARS (CONT'D)

8.40
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AUTOMATIC PILOT (CONT'D)
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LLuCTRICAL SYSTEM:

l
i
|
I
Rough Air ;
Auto Pilot may be left "ON". !
ADJUST speed control valves if necessary to improve operat-
ion. f
Under emtremely violent conditions take over MANUAL l
control. !
t
i

Over Power Relief Valve:

An over power relief valve is fitted to each servo cylinder |
to enable the pilot to over power the auto pilot in any
emergency. To check the overpower valve relief pressure,
bleed the auto pilot, align the indicles and engage the

auto pllot. Turn the emergency shut-off valve to the i
"OFF" position and over power each control in turn; note !
the pressure registered on the auto pilot pressure gauge and
that the over power relief valve is relieving. :

8.501.

Descriptions ‘
A 2/ volt, direct, current, negative erath twin wire i
system is used. A generator is fitted to each engine and thz
aircraft electrical system will operate on any generator !
separately in an emergency. f
i
Four 12 volt 80 amp/Hr batteries are connected in series ]
and in parallel to afford a single 24 volt supply. These
are adequate to keep the electrical system functioning
for a limited time if all load not essential to flight
is turned off, and if the batteries are fully charged.

Components; A Voltmeter on the Flight Engineers panel
allows the-state of the batteries to be determined.

R—

Generator Circuit:

These are four 75 amps generators, one mounted on the
rear cover of each engine and connected by a direct
drive. The maximum load of each generator is 75 amps and t
the output 1500 watts. ‘

The generators feed through generator field switches
through an 80 amp fuse to the main bus bar. They are !
controlled by four carbon pile voltage regulators and the
connections are made automatically to the aircraft's circuit
by four reverse current relays. The generators are required
to more orless "share" evenly whatever electrical load is on
the system. Voltage regulators require careful adjustment
for this desired condition of™balanced"generators 4
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ELECTRICAT, SYSTEM

8e5e14

T -

to existe Without such
setting it is found that ohe generator can take over
practically the whole load while the others charge at a
very slow rate., This state of affairs overloads the high
charging generator and could result in 1t being burnt out,

The gernerator voltage regulator set at 27.5 volts
automatically controls generator output, or charging rate,
in accordance with whatever load is being demanded by the
electrical sysiem, ard the condition of charge of the bati-

- eriess. When the batteries are low, and/or when there is

a heavy load on the system, the generator may charge at
its full rated current output. A high ammeter reading
will then indicate a substantial flow of generator
current. If the batteries are fully charged and there is
only sligh%t load, generator output will decrease until
only a very slight charge is indicated on the ammeter.

In these circumstances, switching on a heavy unit, such
as landing light, or radio transmitter, will substant-
ially increase the charging rate. This regulating system
saves batteries from being ruined through over charging.

_ The reverse current cut out set at 2645 volts prevents

discharge of current from the batteries back through the
generators when engines are stopped or idlinge When

the current reaches 3-5 amps., the relay opens and so pre-
vents the batteries discharging through the windings of the
génerator,

Four ammeters located on the Flight Engineers panel
allow the respective generator outputs to be noted.

Starter Circuit: The engines are turned for starting by an
electric starter motor fitted to each engine, The relay
switches for the starters are controlled by starter push
buttons in the cockpit which are in series with switches on
each engine platform so that the starter motors will not

_turn unless the two engine platforms to each motor are

fully closed. Also mounted in each nacelle are the four
induction vibrators which- are dso operated by the starter
buttons, but they can be isolated by four individual
switches inside the aircraft located on the starting
panel adjacent to the dorsal hatche






