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he contents of +this book have been
prepared and arranged with the main
objeot of giving e maximum of help
and information to the engineer respons-

ible for +the maintenance of the eireraft,

Certain plates, chosen for
their value in a detached form, have been
duplicated on a toughened paper and placed
in the pocket in front of the book,.

While every pracaution
has been talken to ensure acouracy, it must
be realisod that owing +to the spesd at
which it wes necessary to prepare this
handbook, minor discrepancies mney have
ccourred due +to change of design during
the course of publication and where theae
aere of major Importance they will be
corrected by amondment at the earliest
possible moment,accomnodation having .bosn
made in the index to inelude thaesa,

In order +that the scope
of the handbook may be B3 comprehensive ag
possible, verbatim extracts from the main-
tenance instructioms issued by the firms
supplying +the various proprictery oom-
ponents have been included and dus acknow-
ledgment 3is made for them to those con-
cerned.
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ENGINES
TYPE BRISTOL PEGABUS X-C

AIRSCREWS
TYPE DE HAVILLAND VARIABLE
PITCH l uﬂt TRACTOR

g T

TAIL PLANE :
EPAN 32-13

CONTROL SURFACE W?EMEH.IF
AILERONG ABODUT

ELEW‘DRI ABOUT A’
RUDDER ABOUT HIII'I'MI. EAGI'I WAY eBé

TAF%K!L <50 R GALLDNS

oiL 54 GALLONS
WEIBHT OF AIRCRAFT

B7B845 LBS,

mx. LOAD 2666 L88.

DRAFT i -
AT MAX. LOAD 4'- 2176

T CLASS AIRCRAFT

PROTOTYPE



NUMERICAL INDEX OF PLATES,

All plate mumbers in this beok
without a suffix, refer to air-

eraft exaptly similar to the

prototype.

New plates with a suffix,refer teo
airoraft differing from the
profotype, eg. Fig. 1 = Prototype;
Fig. 1A, 1B, etc. subsequent air-
craft. The 4index ahould have
the new plate mumbers added under
the appropriate airoraft eolumn

as and when recelvad.
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HULL & PLANE TIP FLOATS.

HULL The hull shell is an =all metal light-
SHELL.
alloy structure divided intc separate
compartments which are water tight up to

floor level; these are marked Ly un asterisk on Fig. 25

(Hull Plating).

3;. PLATING, The light alloy plating is arranged in
i FIG. 35.
p strakes ecross the frames which are
r guitably Joggled where laps and seams

oceur; by this method and alsc by countersinking all
[;: i external riveting an entirely flush outer surface of the
hull is produced, Fig. 36 illustrates the various methods
of attaching the plating to frames while Fig., 35 gives
gauges and disposition of plating., For informﬁtion ro=

garding methods of riveting Fig. 37 should be consulted.

L - STIFFENERS The main keelson is the only continuous
LA AND KEBLSON.

R longitudinal member in the hull, all
L. gtiffeners terminating at the frames

which are slotteu to fit over the keelson.

5 COUPE, A rafinamen% has been introduced in the
coupé design which is completely faired
? 1 into the hull thus reducing drag to &
| minimum,but without detracting in any way from the pilots'

|'- view.

MAIN PLANE Double-frames braced to receive the wing
3 SPAR FRAMES,
; % roots are introduced amidship: and house
the stub joints protruding from the hull

sides t0 which the main planes are attachsd. (See Fig. L2
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"Plane attachment to Bulli"),

TAIL PLANE AND The cleanliness of the tail unit has

FIN ATTACHYENT
T0 HULL, been preserved by building stub sections

on to the hull to take both the fin and
tail plane; these aerofoils are attached to the hull
through double spar frames in the same way as the main

plane,

FRAMES . The . majority of the frames are made up
of a sinugle channel “section 2" deep but
for strength considerations cerbain frames

are reinforced with a similar section by plecing it back
to back with the rormer thus makingz en "ICM shaped
section, On frames numbered 10, 11, 12, 13, 14, 17, 18
and 19,this additionsl channel extends from the ohine line
to a few inches above +the upper deck, while from frames
22 %o 3l it commonces at 6" above a tangential line ta the
radius at the bottom corner of the hull frame down to +he
chine line.,

The planing bottom portion of the frames
consists of a " |" shaped seotion with 3" flanges to-
gether with eross members'tq form floor bearers, suitably
braged. To support the extra load to be carried by the
-upper deck, certain frames have various additional members
fittod, while pillers placed at intervals along the hull
each zide of the gangway provide additional support +o

the dock. (For "Hull Constriction" see Fig. 36),

HATCHES The passenger entrence, bow mocring and
PASSENGER .
AND 7.0ADTHG, ouffet loading hateches open inwards,

wniie the mail and baggaze loading

hatches open outwards,
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All passenger entrance hatches can be
locked and the clamps forced home from the outside; it is
essential when mooring that the hatches are properly and
tightly shut as they are not water tight until clémped

right home on the sealing rubber,

HATCHES Working from the nose backwards, the
ESCAPE,

the first escape hatch is Jjust aft the

starboard pilot and because it is elso
used for observation purposes it has been designed to open
inwards which is accomplished by turning the clamp and
pulling,

The second escape hatch is gituated
immediately above the two ladders leading from the buffet
to the roof of the hull. To undo the fastening of this
hateh all that isg necessary is to turn the two clamps and
push outwards,

Thirdly, the laast escape hatch is placed
in the aft end of the luggage hold which is gituated Just
forward and immediately above the after passenger compart-
ment,

Access to this hateh is obtained by
pulling @ folding ladder down from the luggage hold, +he
method of opening being the éams as for the hatch above

the = buffet.

PORT HOLES , All port holes are sealed and are not
-“—-——‘
designed +to open, ventilation being
supplied from air ducts, (See Fig, 33

"Heating and Ventilating"),
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DATUM To enable the hull +to be set for rig-
BRACKETS,
ging, datum brackets are provided inside =
the centre cabin between the front and
rear spar frames and aft +the rear spar frame in the

promenade cabin for both +transverse and forward and aft

levelling.

PLANE TIP FLOATS. These floats are of all metal construct-
CONSTRUCTION,

: ien in light slloy, countersunk riveted
FIG. 18,
externally with skin leps Joggled giving

a flush finish to tihe float in Lhe SEME MANRNer ns the

hull. Quick releesse flush tyne manholes and inspection
covers are fitted and sacured in posidion by spring
fasteners which ave cperetod by inserting a coin or soerew
driver into the screw slot oug giving s half tﬁrn in
either direction, Indieation lires are stemped on the
manhole and inspectficn covers shcwing the position of the
screw slot on fastencrs when in  +he losked position,

Bilge nmunp sonnsetions, drnin plugs ﬁnd
trough cover plates are also ©itted flugh with the ex-
ternal sheeting, the Jaticr being secured in position by
anchor nuts and sorews for quiek detachalility.

On the top cover helweer frame 1 and

front trough, where it is impractiicable to fit a steandard

manhole, & detachable penel has bueen fittod and secured by
countersunk serews to a tappiug strip vader the skin, but
this panel is only for wuse in case of intermnl repairs
being necessary, & quick relemse cover having been fitted
for inspection purposas.

A slendying eve lus been fitted¥bo the
4

sternpos® for use in handlirg 4he zireraft. whon on Lhe

beaching legs,
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PLANE TP FLOATS  The floats are suspended on two tubular
CHASSTS .

struts slung from the underside of the
FIG, L8. ’

spar booms and are braced by streamline
diagonal wires from the float, outboard and inboard, +o
attachment points on the spar.

The bracing forward and aft is provided
with a shook absorbing device at a point where the oross
bracing normally intersects, eliminating any torsiomal
vibration that may be transmitted to the plane from the
floats and also giving Tlexibility to the chassis when the
machine is taxying and the floats are subjected to impact
with the water, The shock absorber consists of two en-
closed units containing compressed rubbers conmnected to-
gether by links.

_ Access for inspection is made by remov-

ing the "Rhodoid" fairing and the link fixing bolts.

BILGE SYSTEM, The whole of the bottom of the hull is
HULL .

divided up into water tight compartménts
FIG, 19.

into which is inserted one fixed suction

pipe leading from the hull bottam to the floor level and

accessible by removing a sorew-in plug attached to the end

of each pipe, Bilging is carried out by a "Saunders"
portable bilge pump fitteé_ with adaptor for the floor
connection and its stowage is at the forward end of the
baggage compartment.

Owing to the bottom of the hull being
practically airtight it is essential thet the inspection
holes provided in the floors be opened at least once per

week for ventilation purposes,




BILGE SYSTEM Bilging is carried out by an "Enots"

PLANE TIP

FLOATS , portable pump fitted with adaptor for
the screw in socket comnections on top

of the float. This bilge pump is also stowed at the aft

end of the baggage compartment.

Page 6. ,



MAIN PLANE,

GENERAL The mein planes are built entirely of

DESCRIPTION

OF CONSTRUCTION, motal including the covering which is of
; thin gauge plates, Fach plane has ome

spar which is & bracud box girder extending the full depth
of the aerofoil seotion. This spar has two trusses, i.e.
front and rear, connectod at approximately three feet
intervals by built up drag mombers with incidenco bracing
at these positions by stroamlined wiros.

The nosc shapo is formod by diaphragms
attached to the Spar at appreximatoly ono foot apart,while
the motal covering is- stiffened by stringers of. "y
section.

The roar portion is composed of Dbraced
ribs which follow on from tho dreg momber to the treiling
edge, the motal covoring being stiffoncd by stringors of
"L" section.

Circular inspection covers are provided
in the plane tip and at all control pulley positions along
the leading edgs. The removal of these covers is .very
simply accomplished by unscrewing the central screw
connecting %he cover 1o a bridge piece inside +the hols,
which can be pushed eside when ‘Proe. To prevent 1loss,
the cover is permanently attached to the coaming by g
short length of wire,

A larpge &quare inspection cover secured
with countersunk serows in the lower surface of the plane
and about eight feet from the tip gives access to the

bracing wircs in the outer portion of the spar.

FLATFORMS, To facilitate engine maintenance a

poertion of the plane nosing on each side

Page 7. "
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of the nacelles is made to hinge forward, forming, when

fully extended, platforms on which tio stand.

These platforms are opened in the
following manner.

i. Remove the ciroular inspection ocovers as previously
desoribed.

ii. Unserew the handwheels disclosod by the covers, and
push them towards the spar, which frees the retaining
hocks,

iii, Pull on the handwheel to clear surface plating as the

door opens,

When closing, the hooks should be pushed
into the slots provided in the plane, after which the door
can be shut,the handwheels screwed down and the covers re-
placed. (See also "Engines ¢ Airsorews' Pagel5).

To maintein a well ventilated interior
to the plene, an air extractor has been incorporated in
the leading edge on the outboard side of the outer engine,
while in order to prevent moisture oollaoting, drain holes

are provided at the maintenance doors.

REMOVAL OF The removel of a main plane is obviously
‘l' MAIN PLANE,
an operation of major importance and the

FiG, !ig - '

manner in which it is performed will de-
pend 'largdly en the facilities at hand; for instancs,
with plenty of available lifting tackle it may be un-
necessary to remove the engines, On the other hand to
reduce the weight on a less robust sling the removal of
the engines, tenks, flaps and ailerons,will obviously ease
the tension,

These are matters that can only be
decided at the time but the following points should in any

case be fcllowad.




ii.

1ii,

iv.

Ti,

vii.

vidd,

- & 8

Remove airscrews,

Drain all tanks,

Remove plans tip floats and struts,

Unscrew leading edge fairing at the Juncturs of the
plene and hull,

Remove the fabric strip at the leading edge,

Remove the fabric strip at upper and lower surfaces
of the lrailing edge.

Teke out the 4" bolts seouring the upper and lower
2" x 2" angle drag members to the hull side.
Remove the countersunk screws from the outer surface
at the upper and lower spar boom wing roots and the
bolts securing the Spar webs to the wing root forg-

ings.

Note! To facilitate the removal of these bolts the

inboard mnose diaphragms are made detachabls.
Disconnect all control and electric cables, fuel, oil

end heating pipes and torque shafts.

Pasé 9,
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'MAIN PLANE FLAPS.

CONSTRUCTION These are metal covered structures each
OF FLAPS,

consisting of three braced longitudinal

members, interspersed with transverse
ribs,the plating being supported by """ shaped stiffeners
which are tied on their free edges with strips of chamnel
section,

Each flap has four troughs, on emch of
which are fitted metal channel rumnors which follow the
shapo of the top side of the flap contour, Four arms
having ball races attached, fixed to the main plane
spars, support the flap at these runners in which the ball
races engage, and to ensure that no iateral “binding can
take place a furthor set of ball races is fixed at ripht
angles to engage on the sides of the runners,

These rummers will necd occasional
greasing, Drain holes in the trailing edge prevent the

agccumulation of moisture,

OPERATING GEAR, An eleotric motor near the centre of the
DESCRIPTION,

airoraft and just aft the rear spar is
Fi1G, 27.

coupled to a gear box and drives

& torque shaft extending outboard to the port and star-
board flaﬁs. This torque shaft is composed of a number
of short lengths of tube coupled together by universal
Joints and supported at each joint by ball races housed in
cast brackets which are variously enchored to the hull
sides and spar lift struts. FBach end of the torque shaft
is ooupled to the flaﬁ operating jmack through a worm and
worm wheel w%ich is attached to the spar. The jack con=-

sists of a squere threaded spindle contained in a

tubular casing in the end of which iz riveted two square




threaded nuts to take the spindle. The torque shaft
rotates the casing through a worm and worm wheel box
anchored to the spar, causing the spindle to extend or re-
tract depending on the dirsction of rotation.

The outer end of the spindle is attached

to a special fitting in the flap.

OPERATING GEAR. The electric motor is a "Rotax" half
ELECTRICAT.,

horse power split field type, end is
FiG, 12.

controlled by two solenoids which are
actuated by a two-woy switch in the pilots' cabin.

The wiring to the switch includes limit
switches 1in each rospective line which are closed auto-
matically, A short length of teleflux control, actuating
a worm driven gearbox, is coupled to the vort side jackand

forces open the 1imit switches when the jack has reached

its full travel, thus breaking the cirecuit,

OPERATING GEAR. For hend operation a detachable handle
HAND,

is made to fit a square shaft projeoting
FiG, 27.

from the gear box to which the electric
motor is coupled, the transmission from the handle to the
main drive being by bevel gears.

A clutch. which throws the motor out of
engagement with the gear box must be disengaged before the
hand winding gear can be opsrated; when not in use the

hendle is stowed in m bag which is fixed to the bulkhead

on the forward side of the gear box.

POSITION A "Bmith" electrical indicator situated
INDICATOR,
in the roof of the pilots' cabin close
to the flap motor switch shows +the

exact position of +the flaps.

Page 11,
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Tho potentiometer of this indicator is
actuatod by tho same toloflex ocontrol goar that oporatos
tho 1imit switches, whilo a push-pull switoh onablos tho
motor to bo switched off when not requirod,

A further switch, also operated by the
teloflex gear, controls a red warning light in the pilots!
cabin whioch is illuminated when the flap is out one third
of its travel, and remains "on" for the romainder of the
travel outwards and until it has oompleted two thirds of
its travel inwards.

The object of this device is to ensure
that the pilot doss not attempt to take off with the flap
out more than one third of its travel.

A werning notice to this effect is

pleced adjacent to the light,

REMOVAL OF The following is the order of operations

for removing a flap from the main plane,

i. From inside the wing, discomnect the jack at its

attachment to the flap.

il. Remove the square plate from the underside of flap at
the jack attachment fitting.

iii. From inside the flap, take out one of the bolts in

~ the jack attachment fitting. This fitting can now

be pushed through the wing slot into the flap,

iv. Remove the cover plates from the underside of flap at

the leading edge of the support troughs and unsorew

the stopping block conneoting the upper flanges of the

channels, The flap oan now be rolled off the ball races.

REMOVAL OF Y 7o enable tho runners in the flap to be
RUNNERS .
removed the following order of oper-

ations should be observed.
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i. Remove the flap from the main plane. (See "Removal
of flap" Page 12),

1i. Unscrow and take out the countersunk screws holding
the circular covers each side of the trough and re-
move covers.

iii. Unscrow and take out the countersunk screws along
each edge of the runner.

iv. Take out the bolts inside +the flep, which fix the

runner to the trough, using the hand holes each side

for access. The rumner can now be removed.

. ASSEMBLING TELE- Assemble +the Teleflex «ontrol so that
FLEX CONTROLS .

INDICATOR, the imt has egual clearance at top and

bottom of iwus travel, .o, when the
flaps are fully "in" and fully "out" ragoectively. Check
that these conditions are obtainsd by winding the flaps in
and out manually, prior to coupling up the potentiometer,
stop and indicator switches, If eany adjustment is
necessary it can easily he offechad by disconnecting the
fork end from the jack and rotating +the +tecloflox cable,
Couple up the potentiometor and e¢hack to give the amm its
full travel, Adjustmont ray be made by using the slotted
holes provided in the mountin$.

The stop switches a?e operated by set
screws with locknuts fitted to the indiecator which are
adjustable to give the correct cut out, It will be
necessary to deteminc by tost the allowanse to be made
for "lag". This should be such that whon the switch has
cut out, two full turns cen beo obbained on +the hardle
(this is approximately équul to 14" 1lincar +travel om the
jack),

Tho indieator awiteh opeirating remp

should now bo belted to the meunting provided on the

=
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indiecator mnut and a c¢heck should be made that the

indiecator switeh cuts in when tho flap is one third out. .




AILERON.

DESCRIPTION OF The fremeworls of the sileren is of metal
CONSTRUCTION,

construction, being composed of a built

up box spar with nose diephragms and
trailing edge ribs attached, The nose and tip are metal
covered while the rost of the aerofoil from the spar to
the trailing edge is covered in fabriec.

A square Iinspcction cover is fitted in
the tip plating, which can be romoved by unscrewing the
retaining screws.

The hings point,which is on tho eft side
of the sper, hos bell races fitted which have been groased
and sealed by the mekers. Theso reccs will noed no

further sttention.

REMOVAL OF The aileron cen be removed in oither of
AILERON.
the following ways.
A, &, Disconnect all controls at their ettachment to the
levers.
ii. Unbolt the supporting arms et thoir attachment to the
main plane, The aileron cen then bo lifted off.

or

: Disconnect all controls at their attachment to the

It

levers.
ii. Remove the toar-off patches at the hinge positions.
i1i. Remove the covers over the hinges.
iv. Teke out hinge bolts. The mileron can then be 1ifted

ol

ATLERON CONTROLS. For "mileron oontrols description see

]

FIG, 3, ' Pages 3l & %8 .

Page 1.
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TAIL PLANE, The tail planc, built in two units (Port
and Starboard) is of metal construction
similor to that used on the main plane,
with the cxception that ths 2cse portuion only is metal
covered, the rest boing fabric, supported by ribs,
Bhoet motel dfaphragms spaced at  dinter-
vals aleng tho spar act as formers for the metal covered
leading edgoe.
Ths epad hooms cve of light clloy cruci-

ard reer trusses, but

form section ns also arc

the uppus and lower d. broeing nombsrs are -fpbular,

L

while steel tie rods foam the bireing for the purels.

ci the teil plone to the
speciunlly formed stub soctioz on the hull ia ot the four
ends of the spar boums, which are fixed to the mating
fittings on the hull by four bolis and expanding bushes,
Those ensure that thoru cun e uo chatter in  +he joints,
giving the rigidity cf asbuilt on tnil plans, with the

flexibility of ensy roaovel.

ELEVATCR. The clevotor is, like the tail plene, of
all mebtel cordstruction with the oxcept-
ion of the resr portion which is fabrie
ccvered supported by metal ribs oxtending from the sovar
to the trailing edge. The leading edge from the spar to
the nose is built wup viith metal formers and ocovered with
metal

The spar is formed by twe light alloy

channels placed back to boek und spuced with disphrapms
P i E

set ot intgrvals alonz their

Th, «ievnbor Wivgas oo mounted on the




forwaerd side of the spar and are attached to arms project-
" ing from the tail plane. The hinge ball races are packed
with grease and sealed by the makers, and will need no

further attention.

ELEVATOR The removal of an elevator is accom-

REMOVAL,

plished as follows:-

i. Discomneot the trimming tab control at the chain
drive inside +the stub section of the hull (for Tab
controls see Fig. 7).

ii. Uncouple the torque shaft conmection immediately in-
side the hull stub section. (See Elevator controls
Fig. 5).

iii. Remove the bolts at the attmchments of the hinge

support arms to the tail plane.

iv. The Elevator can then be lifted out.

ELEVATOR A trimming teb of wooden construction
TRIMMING TAB.
is fitted on the inboard end of the
elevator. The hinges of brass with

steel bearing pins will need occasional oiling.

FIN, Except for size and shape, the fin is
identical to the tail plans,both in con-
struction and its attachment to the stub

seotion on the hull.

RUDDER. The rudder is very similar in design to
the elevator with the exception that

While three of the four hinges are

attached to the fin in the seme manner as the elevator is

to the tail plane,the fourth, mounted inside the hull,acts

as a thrust bearing taking the weight of the rudder.

Page 16,




This

Fig,

hinge will require pgressing (see Rudder Controls

L).

RUDDER TRIMMING Theso trimming tabs oare similar im all

AND SERVO TABS,

raspects to the elevator trimming tals.

(S0 Ruddor TPab Comirols Fig. 6).

REMOVAL OF The ocperations for romoving the rudder
RUDDER,

b

should be carried out in the following
order.,
Discomnect the trimuwing tab ocntrol at +the chain
drive insids the huil,
Uncouple tho torcue shaft commsction Imeediately in-
side the hull at the bostam hinge position.
Remove the bolte b ths athachvents of the hinge
support arms to tlw fin post.

The rudder ocan then be liftod ouk,

Page 17.
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FNGINES & AIRSCREWS,

ENGINES. Four "Bristol Pegasus X-C" engines supply
the power to the aircraft. (For details

see "Bristol" engine handbook).

ENGINE These engines are mounted in monocogque
nacelles of streamline form, built on to
the wing section. To obviate +the

necossity of removing the cerburettor when changing the

engine, the lower portion or the nacelle has bsen out

away,
FIREPROOF The fireproof bulkhead has three detach-
BULKHEAD,
able panels which give access to the
back “of the engine,
EXHAUST. BFach engine is fitted with an erhaust

collector ring, a single outlet pipe

from each being carried back through the

wing and turned up to exhaust through the top of the plane

. Just forward of the front spar. An air space 1" wide all
round is arranged by building a steel duct into the wing,

Compenaataod has been arranged to allow

for mdvement of the pipe caus;d by heat expansion and the

flexible rubber engine mounting, while the inrer starboard

exhaust pipe is adapted for heating the interior of the

eircraft, (Bee "Calln Heating" Fig., 33 and Page Ll ).
CARBURETTOR Carburettor heater pipes are fitted to

HEATER PIPES,
each exhaust system anl are controlled

by & hand opersted wvelve fitted into

each inlet pipe. (See "Carburettor air shutter controls"




Fig. 51 and next paragraph).

CARBURETTOR AIR Bach air intake is fitted with a con«
SHUTTER CONTROLS.
FIG. 51. trollable shutter permitting the use of

hot or cold air as required to suit
atmospheric conditions. These shutters are controlled
by two handwheels, coloured red and green, mounted on the
front spar freme bulkhead, starboard side. Each wheel
operates two shutters, i.e. the "Red" wheel controls the
two port and the "Green" whoel the two starboard shutters.

A locking device, in the form of a press
button,is fitted to each whesl to hold the control ageinst
springs which return the shutters to the "gold air"
position. Care should be taken to see that the springs
cre effectively returning thé ghutters to normal position.
For-removal of pulley brackets see "Engine fuel ocut-out

Controls" in next paragraph.

ENGINE FUEL Bach engine is provided with a valve
CUT-QUT
CONTROLS . g which outs off the fuel supply to the

slow running jet. These valves are con-
trolled by the pilot by two levers mounted on the sides of
the engine oontrol box between the pilots' seats, the
connections being so arranged that the left hand lever
‘controls the two inner engines together, and the right
hand lever the two outer engines together.

Single 5 cwt, wires run to each of these
valves which are spring loaded and self returning. It is
most important to make sure that these springs are
effectively returning the valves, as failure %o do so will
cause starting to be difficult or impossible. Stop links
are provided to prevent demage in operation.

Certain of the pulley brackets provided

Paga 19,
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in the nacelles for these controls are fitted at points
behind the front spar booms, where direct access is im-
possible,and their positions are distinguished by circular
covers held in position by countersunk screws,

These brackets may be removed inm the
following manner:- |
i. Detach the circular covers.

ii. Slacken off the control cables,
iii. Uncouple and withdraw the bracket.

iv. Disconnect the cable from the pulleys.

AIRSCREW The "Hamilton" airscrews (for detailssgee

CONTROLS ,

the special handbook) are controlled by
the pilot by four levers mounted at the
bottom of the engine control box between the pilets. Red
and green knobs, together with an instruction plate,
identify each control and show the position of levers for
"Coarse Pitch" (levers up) and "Fine Pitch"™ (levers down) .

Each control is connected by twin 5 owt,
cebles to a bell crank lever in each nacelle, this lever
being connected to a length of "Arens" control conveying
the motion to the operating valve on the engine at the
front of the reduction gear.

An adjﬁstabla stop 1is provided in each
nacelle to remove the op;raéing load from the valve in the
éngine and prevent damage thereto,

For the removal of pulley brackets see
"Engine fuel cut-out Controls" Page 19,

For slangisg scoo Wie. 30 and Page 26.

ENCINE A "Weston" type pyrometer model No. 602

TEMPERATURE . _
H.1509 mounted on the engineers' panel

and controlled by a four-way "Weston"




type rotary switeh, gives temperature readings for each
engine, In each case the actual couple is to number ons
cylinder only, while to facilitate ocalibration of the
pyrometer, Jjunction boxes are fitted in each nacells.

It is importent to note that the connect-
ing cables between pyrometers and Junction boxes are not
interchangeable due to the resistance of each circuit
being balanced to suit the ocalibrations on each instru-

ment,

COWL GILL The cowl gills,which are situated at the
SRR rear of the N.A.C.A. cowlings, are
FIG, L7,
1, hand operated from two gear boxes
located in the port and starboard sides of the hull for-
ward of the front lower spar boom, These gear boxes
operate flexible drives to the tubular torque shafts ﬁhich
run along the spar to the outboard nacelles.

The torque shafts operate worm gears,
which are situated at the 4inboard sides of the inner
nacelles and the outboard sides of the outer nacelles.
From these worm gears torque shafts run forward to the
rear of the cowlings’, teminating in gprocket wheels,

ﬁhese sprockets drive chains rumning round the cire

cunferences of the cowlings, operating the ocowl zills

}by wny’ of further sprockets, The cowl gills,
|

jare hinged to the rear edges of the cowlings.

TEL-TACHOMETER. Baoh engine is fitted with a tel-

tachomater: ("Basler" type) mounted in
the nacelle on the front spar of the
plane, These instruments are saccessible through the
engineer's platform openings,and are driven via tharaame.

Eear box that serves the revolution indicators, by a 6 m/m




flexible drive from the engine,

REVOLUTION The generators for these inatruments are
INDICATORS

FIG. 1 EI

mounted just behind the fireproof bulk-

head and are driven through the same
gear box that serves the tel-tachometers, by a 6.m/m
flexible drive from the engine,

The indicators ("Record" type), situated

on the pilots' dashboard, are connected to the generators

by 1l/.0076 electric cable, connscted by junction boxes at

the wing roots.

THROTTLE AND These controls are opsrated by the
MIXTURE
CONTROLS., "Bxactor" hydraulic system, (See

_ "Exactor" notes Page 264). The operating
levers in the pilots' . control cabin are mounted in a con-
trol box located between, and just in front of, the pilots'
.8eats _withHE Throttls Ievers placed forward and mixture
levers aft.

Red and green knobs are employed to
indicate the various engines,

Links are employed between each pair of
levers to ensure correct return of mixture lever to
"Normal"” position when thrd;tling back.

' A gate is also provided to prevent the
mixture levek ‘ from moving into the "Fully rich"
position except when specially required at take off, ete,
This gate is fittod with adjustoble stops to allow
individual setting of each mixture lever.

Pipe runs Patwean control cabin units

and engine nkcelle units are ¥§ o/d.

Levers in the engine end units are
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comnected to the engine levers by adjustabvlc push rods,the
throttle motion being opcrated differentinlly to onsure

smooth running when opening up.

FATLURE TO If the starter motor fails to turn it
mey be due vo cue of the rfollowing
causes and should bLe checked before the

component parts are suspected.

i. Are the maintenence doors olosed aand leeked? If not
the switches at these points are not meking contact.

ii. If using the oxtoraal batisry ‘.o, frem lighter or
shore, is the pluz seeuroly econnectod?

iii, If using the aiveraf battory, iz the "Desiderio"
master battery switch serewod right dowa?

iv, Has +the fusz blown on bths elootris control paneif

V. If the motor twrns too slewly, try atepping up o the

battery (see note on Fig, 1l "Bugino starting systen"),

ENGINE Tne enmines aro sbnrbed electrically by
STARTING,
"Eelipse E,160" sterser nctors mounted

direct on “n the baok of the engine, the
motors being controlled by puzh Vuihens ia tke control
cabin at the top of th dasihoars,

Over each pusk ‘miben sprineg loaded
safety caps are filted which must D= lifted before the
button can be opornted; on the faces of these cmps warn-
ing notices have been engraved to nrevent premature start-
ing by the operator, These push puttons besides con-
trolling the motor soleunnids allow no ocurrent %o pass
through the booster eoils, which supply %he high tanéion
current neézssary for aslavtivg, unt'l +they have been

depressed.

Tho eurrsst secuired for gtarting is

Page éﬁ. §
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normally supplied by & separate battery on shore or
lighter,in which case use is made of a socket on the star-
board side of the hull near the front spar frame, The
main lighting battery may be used for starting in
emergency and a "Desiderio" switch situated on the
electrical control panel is provided for this purpose,

A safety switch is incorporated in each
leading edge door to break the connection between engine
starter motors and push buttons in the control cabin, o
prevent accidental starting while work is in progress on
the engines,

The engines may also be turned over, or
started,by the hand turning gear provided on the starboard
side of each nacelle, When sta:ting by this means the
starting switches on the electrical control panel must be
moved into the positions indicated by the instruction

plates attached to the panel,

MAGNETOS , The magnetos (two per engine) are con-
FIG, 9, trolled from the pilots' cabin by "Lund-

berg" type two-unit,twinob, flush mount-
ing switches with master control attached,

. These switchss are mounted on the front
face of a separate unit at the top of the dashboard, which
glso'houaas on its upp;r fuc; the four starter buttons,
each of which is immediately above its appropriate switch.
To facilitate the wiring of this unit, it has been made
quickly detachable by the removal of its four attachment
bolts, after which it can be hinged back on the cables,

Connector boxes are fitted at the wing

roots and &t each nacelle for +ths eleetrie cables.

ENGINE - See "Fuel System" Page 28,
PRIMING,




TRANSPORT GEAR, This comprises a horizéntal .. lifting

(Spare Enginse).

F1G, LoO.

beam, pulley block end +trolley, with
support struts and modified "Bristol"

type cradle,

SPARE ENGINE The beam which is of "H" section steel,
LIFTING BEAM, -
can be attached to the roof of the
baggage compartment of the hull by wing=
headed bolts and protrudes a sufficient distance to enable
the engine to be slung well clear of the side.

SPARE ENGINE A vertical support strut is attached by
STRUTS .,
bolts through eye plates to the inner
end of the beam and the floor, while ‘on

the opposite side of the hull diagonal struts,connected in

Pa.ga QE. '3

& similar manner at the beam, run outwards to each side of

the hatohway and are ocoupled to screwed socket bolts

permanently fixed to the verticel coamings.

SPARE ENGINE . The 1lifting teckle consisting of a "Buok:

LIFTING TACKLE.

& Hiolkman" epicycloidal pulley block and
& trolley can be run out to the end of
the beam to pick up the engine which, after it has been
raised a sufficient distancéltc elear the opening,can then

be éarried back to its stowed position in the hull,

SPARE ENGINE The spare engine is stowed in & modified
STOWAGE,
"Bristol" type cradle (see Fig, L0 spare

engine transport gear) which is bolted

to the floor of the baggage compartment,

MAINTENANCE These have been described under "Main
PLATFORMS .

FI 0 Planes" Page 8 but the following further



particulars will bo of wugo in this section.

Owing to the difforence in the depth of
the wing between the inboard and outboard platforms, the
former have special link plates attached to the top boom

of the front spar truss to which the support wires may be

Page 26.

connected iu either the bottom or top position., thus rais- v

ing or lowering the platform as required,

MAINTENANCE In order to get at the airscrews and
PLATFORM
EXTENSION. lower cylinders, oxtension ladders have
FiG, 30, beon provided which can bo fitted to the
castings soet in the frent edes o the pilatforms,
The extoneion pien': is laid  eross the
lower ends of the ladders formiog a platform on which the

operator can stead, Tho extension sdders are completely

interchangeable,

MATNTENANCE When changing ou airserew +he safety
PLATFORM

SAFETY BELTS, belt which aitachos 4o a conveniently
e et S .

LI 20 placed eyebolt on the nacoiles should
—

alweys be used,
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EXACTOR CONTROLS,

FILLING, The system should be filled through the
reservoir by working the transmitter
unit as a pump. The pipe should be

disconnected from the receive. cylinder until such & +time
as oil, free from air bubbles, begins to flow, It should
then be reconnected and the control operated a number of
times., "Sponginess" at the end of the stroke indicates
the presence of air in the system,probably sfbuated in the
receiver, and may be removed by raising the reseiver
piston (i.e., "closed throttle position") and slacking
back the receiver unien. The contents of ine cylinder are
then expelled by the force of the spring.

Care should be taken that the pipelines
are perfectly clean es foreign mettor finding its way to
the wvalve may cause leakage from the system into the
reservoir which is indicated by the opercting lever ereep-
ing. Should this coecur, the valve moy be cleaned by re-

moving the plug in the underside of the roservoir,

TION The control should be synchronised daily
before flight and et any time when any
variation da% to temperature is sus-

pected.' It must be borne in mind that the symehronisation
immediately and automatically resets the control. The
synchronising position on throttle control is "full
throttle" and on mixture coutrol ¥extra rich mixture.”
Thus the control incorporates the safety device that any
pipeline failure will ensure 1full throlttle and rich
mixture Jogspectimely, The Control being filled with and
operating in oil, n¢ ~~iuteranss howoud pericdieal in-

spection of the level in the reservoir is required. Owing
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to the inherent tendeney of anmy hydraulic system to form
an adhesive {ilm if loft at rest, it must be remembered

that the initial movement may be samewhat stiffer than is

experienced in normal operation. Adr-Ministry-standard
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FUEL SYSTEM.

MAIN FUEL , The fuel is supplied from *twe light
SUPPLY.
alloy tanks, weach of 325 gallons
capecity, mounted one in each plane and

connected by a balance pipe merkea 4" on Fig., 1 (Fuel

system).

MATN FUEL The mein supply is controlled by three
SUPPLY CONTWOL.

cocks marked "C" & "G" on Pig. 1 (Fuel

system) and opereted by lavers coloured
red, black and green rsaspectively, mounted in the roof of
the hull, on the starboard side, just forward of the front

spar frame.

ERGINE vUEL Bach " engine heving its own oump (see
PUMP FEED.
Bristel Zagine Hundbook) all feed lines
b‘,faiof'g'm- m?-!.
ere interconnected,tc ensurs - adeguate

A

supply of fuel in the ovent of a pump failure.

TEST COCKS TO Three “bGest cocirs marked "D & "H" on
ERGINE FUEL PUMPS,

Fig, 1 (Fuel system! are provided in the

fuel pump - d?livery lines, which, when
closed, isolate the pumps 'so that they can bo tested
individually; The two wing cocks srs controlled by hand-
wheels mounted on the front spar frame bulkhead, coloured
red eand green eand suitably lnbelled, The third eand
central cock "H" on Fig. 1 (Fuel system) is accessible
from the hull through 5& door in the starboard side
adjacent to the two handwheols,

BEFORE__TAKF.OFF THESE COCKS MUST BE opEwmnY
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Page 23.

TEST COCKS TO These are controlled by levers, coloured
CARBURETTOR.
red eand green and labollod to identify
each, mounted in the step behind the

pilots' seats on the centro line of the airceraft.

CARBURETTOR The two inboard engines! carburettors
PRIMING.

can be primed from the ongineer's plat-

form. Two spring loaded cocks, marked

"E" on Fig. 1 (Fuel system) keop a short by-pass foed pipe

permanently closed, but when priming is roguired those can

be held open by hand for as long as is nocossary to fill

8 carburettors % ey Cock S'LJI‘" "f;cmlu.aﬂ;r
TR, o el

ENGINE PRIMING, Engines ero primed by "Ki-gas" primers

controlled by threo-way cocks marked "F"
on Fig. 1 (Fuel system). These primors
are mounted in the port and starboard wing roots and are

operated from inside the hull.

FUEL FILTER, The fuel filter is mounted on the for-
ward side of the main plenc spar front
truss, just behind the engine, and can

be got at for clsaning éuﬁposas through the engineer's
platform opening on the leading edge. It is placed in the

main feed line to engine pump,

ggﬁ; TANK Access to the fuel tank sump is gained

by removing the circular cover on the
underside of the plane on the aft side

of the tank,

FUEL CONTENTS The fuel contents gauges, which are the
CAUGLS,
Fig, 28, "Telovel" mechanical type, .arc situated




on the forward and starboard side of the front spar framse,
To read the contents of the tanks, the wing nut on the
gauge dial must first be rotated in a clockwise direction
to free the float, then slowly reversed in an anticlook-

wise direction until it locks, when the dial will give the
506.
correct reading. Sec also (Mf‘ .

IMPORTANT. Whilst warming up the ongines,all engine
pumps should be tested by shutting off
the test cocks, but it is important to

remember that before taking off these cocks must be opened
to obviate the danger of engine failure through fuel

starvation at a critical time.

REMOVAL OF The sequence of operations for removing
FUEL TANK.
the fuel tank is as follows:-
i, Remove the tank tover plate in the top surface of the
plene. This can be done as follows:~
(a) Remove the two small covers i.e. the square one
in the centre and the round ono at the front
edge.
(b) Unscrew the nut and remove the distance piece on
the centre spindle,
(¢) Take out all scr;ws from the outer edge and 1lift
the complete cover nlate off.
ii. Drain tank empty of fuel. (See Refuelling Pege Ei
end FIG. 1 Fuel system).
Note! Unless & certein weight of fuel is left iﬁ
the tank it will be impossible to unscrsw the sorews
in the cover plate due to the natural soring in the
tank i¥self forcing egainst it,

1ii. Disconnect all bonding wires end pipes, To dis-

connect the "Televel" control, vrsarew the nut at the
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point where the cable casing eonters the tank.
iv. Unscrew the nut and remove the distance piece and
rubber ring from the centre spindle at the bottom of
the tank. A small hole in the under surface provides
access for this to be done.
v. The tank is now free of the plane and can be removed,

Slings are provided on the tank for this purpose.

REPLACING When replacing the fuel tank, sufficient
FUEL TANK.
fuel should be put in to make the tank
bed down,otherwise it will be impossible

to close the cover plate,
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FUEL PRESSURE

This volve has been inserted in the feed
A »

line to the carburettor in order to
reliove the pre%aure from +the pumps when
this becomes excessive,the flow being then byepnssod A4into

the main inter-pump feed line,

The diagram below indicates its main features,.
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FUEL PRESSURE VALVE,




MAIN FUBL The fuel 1is supplied from eight light
LY.
alloy tanks, three being mounted in each
FI1G. 1B,
plane and ‘two in the centre section of
the hull,

The respective capacities are 175 gallons
for each of the cutboard tanks,326 gallons for each of the
centre tanks,300 gallons for each of the inboard tanks and
280 gallons for each of the hull +anks, All these tanks
are connected by a balance pipe, marked "A", on Fig. 1B.

(Fuel system).

MATH FUBL The main supply is controlled by nine
SUPPLY CONTROL.

FIG. 26B.

cocks, (see Fig. 1B.) four of which con-
trol the supply from the centre and out=-
board plane tanks, and are situated betweern the centre and
inboard tanks in each plane; +wo control the inboard tank
supply, and are situated at the connections to the five-
way distributors in each plans. These cocks with the
exception of those controlling the inboard port tank, are
operated by levers mounted in the starboard side of the
hull roof, Jjust forwardl of the front spar frame, Two
cocks ocontrol the supply nfrom the hull tanks, and are
gituatad at the comnections to the balance pipe "A", while
a levelling cock 1is placed in the balance pipe mnear the
main cock of the port hull tank. These cocks, together
with those controlling the inboard port tank, are operated
by levers mounted on the port side of the front spar frame
bulkhead. . The levers are coloured, those referring to
the port tank coecl:s being red, the starbcard tanks green,

and the”levelling cock black, (Zee Fig. 26B).

Zph
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FUEL CONTEHNTS The Televel gauge is & manually operated:
GAUGES .

instrument in which the position of g
FIG.28 & FIG.28A.

float on a guide rod in the fuel tank is
registered on the dial. A flexible cable attached to the
dial, has, at its further ond, & small plunger (in the form
of a conical pin) which, when it contacts with the float
resting on the surface of the fuel, locks the float and the
moveable index dial at the same moment ,

TO SECURE A READING, +the Plynut on the dial is muted

SLOWLY & GENTLY in the "DOWN" direction until the locking

action is felt, The position of the index dial registers
the fuel content. Before moving the flynut in the "DOWN"
direction it is advisable always to give it a slight turn
to the "UP". This releases the float in the event of it
being still in the locked position of the last reading.

CAUTION. GREAT CARE must be exercised to ensure
that +he stuffing gland connected to the tank unit 4ig
filled witk a very high grade non-freezing grease and that
coplous applications of g very high grade of +thin non-

froczing oil be made at each oiling point in the ‘trans-

missd n,.

THESE IT'US MUST BE ATTENDED TO PERIODICALLY.




REFUELLING.

REFUELLING The refuelling cock is in a petrol tight
= box, recessed into the starboard side of
the hull, just below the leading edge of

the plane. Two pipe lines run from this cock, one to the
port and ons to the starboard fuel tenk, where each
connects to the "Relunits" valve fitted in the top of the
tank (see Fig., 1 Fuel system) which automatically closes
when the tenk is full. : The refuslling cook can be turned

on to feed either the port or starboard wing tank, or both

tanks simultancously. Vihen not in use, the cock must be

turned to the "All off" position.

DRAIK A drain pipe in the port wing root
connocta the refuelling pipe to the
balance pipe,for drawing off fuel at the

refuelling cock.
The ocock (marked "E" on Fig. 1, Fusl
system) on the drain pipe must be kept olosed during re-

fuelling,

ALTERNATIVE An alternative method of refuelling may
REFUELLING, !

be employed. using the filler cap pro-

vided in the top of each tank, access to

which is obtained by removing the smell ocircular cover

from the front edge of the tank 1id, in the upper surface

of the main plane.
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o EEM,

erngzine is suppliuzd with oil by =a

MAIN OIL Each
SUPPLY,
self c¢onbained eireuit from a light
alloy tank of 35% gaullons capacity,
mounted ia the top of the nacelle,

The +two inbosrd engines have the oil
tank to each mounted on the immer =i de of the nacelle apnd
vice versa for the outbogvd engines, malking the sort inmer

end starboard outer intershapeeshle with eagh obher and
conversely the sgliarbceri ioner eud pord ouler,
FILLER Aceess bto the f£iller «cap of sach oil
tank is by & door lu the top of the
nosition, end marked

;

nacalle ot the tenlk
"¢irculeting Chenber

"Filler Cop". A similar doeyr, merkcd
and Dipstick™ gives access to these nomponents. For
cireoulatiny chember £o68 the

informatien regurding this
"Bristol" engine handbuok.
FILTER, The filter in the oil tenk sump ecan be

vithdrawn through tha cireulating chamber

after removing the cup.

-

o1l zlesuer, in the

OIL CLEANER A "Tocalenit" Lyp2
AND COOLER.
pressurec side of the secavenge pump of
each system, 4s mounbted on the front
truss of the spar, and the oil must pass through +his
before envering the “Robortson™ coeler (sue  notes  wa
Pego 3BA), which is Yhuilt into the lesaing odze of the
plane.,
The four ocoiurs ars mounted midway
two o the port and hwo on the

betveen the engines,
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starboard side; they are placed well away from +the
nacelles, Yo ensure a free flow of air through the cooling

surfaces.

REMOVAL OF To remove a cooler from the plane the
COOLER,
following order of operations should be
observed:-

i. Remove the strut in the nose diaphragm edjacent +o
the engineers' maintenance platform opening. This
has been speocially designed to facilitate easy
removal. |

1i. Withdraw the four skewer retaining pins by pulling on
the- speoially shaped handles made for this purpose.

1ii. Take out the eight bolts which are accessible from
outside the leading edge.

The cooler can now be removed through the gap left by

the diaphragm strut.
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ROBERTSON CQOOLERS.

T¥PE R.H.5.-29,

DETAILS OF Before delivery each cooler is pressure
COOLER,

tested for five minutes as a complete
assembly with air at 70 lbs, per square
inch and immersed in & bath of hot water (approximately
Lo®c),
Averagé weight including relief valve

16 1bs,

Average capacity including relief valve
5/ pints.

Cooling surface area
22 square feet,
Average rate of flow through the
cooler using D.T.D.109 oil at T09C,
and with a pressure head at the inlet
of six feet. 357 gallons

per hour,

Average rate of flow with paraffin at

six feet pressure head 960 gallons
per hour.,
CONSTRUCTION, The oil cooler comprises a gingle tube

block asscmblj anranged for a sories oil

flow through four tube groups. The oil
enters at the front of the cooler ond after rising in the
first tube group is deflected by the centre joint dividing
the top collector cover into the socond group, The oil
flow is in a dowrvard directionm in the sccond and fourth
group and upward in the first and third., The bottom cover
is divided into th;oe compartments by the two transverse
bolted joints and the centre compartment of thislccver
acts as a transfer chamber between the sceond end third

tube groups.
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The tube block 4is built up from oval
section aluminium tubdes assembled into el uminium end
plates, The tubes are swaged to round section at the
onds and each tube is secured by & patented form of joint
of an entirely mechanical nature, The tube block is
anodised ﬁs en assembly and treated with lanoline.

Tha side protection covers the top and
bottom collector covers, the end frames and the reinfore-
ing angle and channel pieces are constructed from either
aluminium or its alloys and all these parts are anodised,

The support brackets are made from ated

cadmium coated with a rubber bush insert,

THE RELTEF VALVE, The relief valve parts made from either

I V.2,
- aluminium alloy bar or light alloy die
oastings are anodised, The valve
plunger is stesl, The relief valve is secured to the

lower colleotor cover of the cooler amd it cen be removed
88 & unit by unsorewing the .union for each of the two
banjo type comneotions.

The rubber connecting hose on the valve

can be replaced by removing one union and banjo. The

relief valve is suppliaa with a spring to open at a
nominal oil pressure of 35 1bs. per square inch and there

48 no provision for adjustment on this spring.
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FIYING CONTROLS.

GENERAL . The wunits of centrol in the control
cabin aras connected to their raspéotive
surfaces by swage! tie rods, which are
supported al frequent intervels by fibre fuirleads. Where
the controls change direction the tie rods are jnterspaced
by roller chains which are run over chain pulleys or
sprockets fitted with ball bearing races. These reces are
factory greased and sealed and should require mno further
attention, v

The control veds in the cabin are
collected together and run wnder Lhe rort pilot's seat
from whence the opposite sides of the three circuits are
guided into tw bLanks, cne connacting o *fee automethic
servo units while the other passecs Ly.

Imediately after thie ull senlrels are
collected into ome bark and run up the 2% side of  the

WIT

weter tight bulkhead to counect up to the fittings whish
form the locks end stops, Thoy thon follow on from the
other side of these fittings to the top of ths water sighs W/T
bulkhead, and thence aft to their respective levora,

'

LOCKING, - . A11 controlg should be locked wnen rig-

ging or adjusting and for this pulpoess &

control locking deviee is incorporated

in the system, This is situatedl cn the oaft side of the
W

water—tight bulkhead, but for %he convenisnce of oporation

biesasw 18 @ Liuged Guur vu wiv  Lorward side of thig bulke

head. When,the loecking handle (which is complebe with

all locking pins) is in tie lonked position | the door

can be -fixed to it by serewing in the lknuried screw.

This is a safety devicz to snsure that the locking hendle




oannofi bie removed accidentally while controls are being

adjusted, A canves bag marked "Stowage - Flying Control
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Locking Handlo", attached to the forward side of the water \\|T

~4ight bulichead, is provided for the stowage of the locking
handle during flight.

CONTROLS ~ Controls must be looked when the air-
LOCKING ~
AIRCRAFT MOORED, oraft is moored, with aileron snd rudder

normal and elevator with control column

in most forward position (i.e. elevator dowa).

STOPS. All eontrols - alleron, elevator and
rudder,are fitted with limit stops which

are incorporated in the locking device.
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ELEVATOR cavos.

SYSTEM, The control column is of orthodox design

FIG, 3.

g

in that tho movement forward -amd aft |
controls tho elevator. The transmission

is operated by push-pull rod attached to a lever fimed

e il -

to the base of the port control oolumn, which operates a
boll-crank lever under the port pilot's seat.

From this lever, chain and rod carry tho
control aft to the lovor vie dashpots on the elovator lay-

shaft.

The starboard control column movement is
transferred to the port column by a torque tube which has
triangular flanged plug ends, while tho castings at the
base of the control columns have similar triangular
fittings. These triangular flanges are offset +o ome
another and aro coupled together by a number of spring
steol plates of thin gouge which give & universal joint

action to ascommodate any slight misalignment,

DASHFOTS. Tho same type of spring loaded dashpots

are fitted to the olevator levers as are

used on' the aileron. (See Aileron Cone

trols Pege 38 and illustration on Fig. 5).

CONTROL For - control and surface movement see

MOVEMENTS ,

Fig. 5 "Blevator Control",
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R UDD E R CONTROLS.

SYSTEM, The control rods and chains are conupcie
ed to a lcver on tle underside of +the
port rudder bar aad are collected to-
gether by twy norizowtal sprociets situsted just aft of
the control column, They are then carried aft, under the
port pilot!'s seat, +o the levers asctached to the .rudder
torque tube at the tail of the aireraft,

The rudder systew 15 overated by the

starboard »nilot through a trensvorsa corsiceting tuve which

is coupled up to levers on the udorside of emch  suddes
bar,

The rudder huws aye independently adjuat-
able for leg lengsh, forward ang aft, end - manipulated
by rotating the toothed wheel , forwprd for n groator, ang

the reoverse for a shorter length,

DASHPOTS , The sane Eyue o soving loades deshpots
are fitted +to the rudder lever ag are
used on the aileron. (See Aileron Cone

trol Page 38 ang 1llustration on Pig, 5).

CONTROL For control movements ses Pige L} "Rudder
MOVEMENTS,
SSYRMENTS

. Control",

SRS |

T

el =




AILERON covrras

?gg?ﬂﬂf The aileron control system is split into
three separate circuits.
1. Port control column to front spar frame sprocket
battery.
ii. Front spar frame sprocket battery to port eileron.
iii. Front spar frame eprooket battery to starboard
aeileron,

The starboard control column is coupled

to the port column by cheins and tie rods.

DASHPOTS . A spring loaded dashpot (see illustration
on Fig, 5) 4is fitted to the aileron
levers, to compensate for amy slackness

whioh may occur in the control runs. These dashpots are

filled with non-freazing oil ("Mobiloil arctio") +to ro— _
“To uf Jo RS oo Lt ".-Vg l_am,io{ ,l_},( Cfaf,}m;..eal f_q‘ Q/{ﬁ?“-”
lieve unatuh Ea-rsﬁill—with%nil+mxamgta,tha—tmu”ﬁi?éWf“

Hstek ‘.,_,(;J_ !‘ e _.ulr Bheedfi aﬂ ijr(‘(} viger HWeesile H,; f-_:u SRl e
_ j ta?. Iintn}ans hnle aa}ewinELtha_aar %0 |
oo -Cde w Lé It o f N2 onsnls Rl 1o whbssicy ¥ e s
i tx-u]»mqth . : ! o

k;.\‘\-l-fv o S FLAa SENENST Sl wsid e De iy '::'r
= ’_I.. L -r‘-.\.} |,C‘{ ; 5 ! 4

CONTROL For control movement see Fig.? "Aileron

MOVEMENTS ,

Control®,
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| AMENDMENT

NO £ INSERT AFTER Pace 38

Al

DIAGRAM  SHOWS MAXIMUM DOWNWARD
SET'I_'ING OF AILERON TRIM TAB.

ALERON TRM TAB  SETTING
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MAXIMUM UPWARD !
SETTING T 1O
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ELEVATOR TAB caviras.

SYSTEM. The elevators ars fitted with tabs which
FIG. 7.

are used for trimming the aircraft for
flying angle, the control of which is
operated from the control cabin, Fixed to the roof with-
in convenient reach of each pilot is a small handle,
Grearly marked "Elevator Tab" which, through a reduction
gear box, operates the control runs.

These contrcl runs, of extra flexible

steel cable, are carricd aft along the inside of the roof

to a battery of small pulleys in the tail of the machine,
From these pulleys the control is taken down to the floor
of the aireraft and up again +to a chain sprocket on the
aft side of a two ‘to one inorease ratio countershaft.
This completes the first circuit. Chmins aro then run from
two ohain sprockets on the forward eide of +the counter-
shaf't; one to a self locking worm box in the port elevator
and the other to a similar boi in the sterboard elevator,
each of these circuits being independent of the other. The

elevator tab is operated through a push . rod _connacted

t6 the lever arm fixed to the worm segment, An adjuster

is fitted in each of the final* chain cireuits, while four

adjusters are fitted in the main circuit.

CONTROL For control movements see Fi
r E: 7
MOVEMENTS .

"Elevator Tab Control".
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RUDDER TAR cavmes.

SYSTEM, The rudder is fitbted with two tabs, +the
FiG, 6.

upper being actually a rudder control

assister and operated automatically'withl

a relative movement of the main rudder, while the lower
is operated fram the control cabin and is designed to
balance out engine torque or drift tendencies, Fixed
to the roof within convenient reach of both pilots dis e
handle clearly marked "Rudder Tab", which, tarough =
reduction gear box,l turns & chain sproecket operating the
control runs of extra flexible stesl cables. These con-
trol runs are carricd aft along the inside of the roof +o
& battery of pulleys in the +tail of the gircraft, from
whence they .are taken down to +the floor of the airoraft
and up again, through the rudder support caé%fig, to a
chain sprocket on the aft side of a two to one increase
ratio countershaft fitted inside the bottom of the rudder
itself, This completes the first cireuit. A ecntinuous
length of chain is then used +o connect the sprocket on
the forward side of the countershaft to a self locking
worm box which is positioned higher up in the rudder. The
tab is operated through a push rpd connocted to the lever
arm fixed to the wormm segment, the chain beiween the worm
wheel box and the countershaft being adjusted by increas-
ing or decreasing the number of packings under  the
countershaft casting. Four turnbuckles ere incorporated

in the first cirouit for adjustment.

CONTROL For control movements see Fig. 6 "Rudder
MOVEMENTS , &
Tab Control",




Page L1.

AUTOMATIC PILOT.

INITALLATION.

GENERAL, For information regarding the details
and upkeep of the "Sperry" Automatic
pilot reference should be made to the

"Sperry" handbooks No. 15/710 and 15/711 and 15/726 but on
pages L2A to 2T gufficient running hints and izstructions
are printed for ordinary uses, The layout of the various

units in the aircraft is as follows:=

VACUUM One "Romec" vacuum pump and relief valve
SYSTEM,

1s mounted in each starbogrd nacelle

and is comnocted to ‘the vnecuum dig~
tributor by a 3" o4 x 205, aluminium  pipo,
This distributor is mounted on the enginser's panel on
which is also mounted the vaocuum gauge, The two pipe
lines of " o/d x 206G, aluminium from the distributor to
the "Smith" turn indicators have e test cock inserted,
thla tw  other pipes of the same size goe to tae
artificial horizon an% the gyro respectively,

The remaining pipe of /' o/da x 20a.

aluminium is connected via the vacuum relief valve to the

"Sperry" unit, The auto turn control on the port dash-
board is ocomnected to the "Sperry" wunit by rubber
hose 4 "i/d. A vaouum adjuster is mounted on the top of
the distributor,

QIL SYSTEM, A "Northern" oil pump, which supplies
pressure to the oil system, is mounted
on the inner port' engine and is

connected to the oil supply tank and pressure pgauge
attaohed +to the front spar by two éﬁ" D/d x 20G. pipes.
The feed pipe is connccted to the speed

control valve unit through a "Parker" four-way plug valve,




both of these being mounted alongside the port pilot's
seat.

Three pipes J3" o/d x 20G. connect each
of the thrae_control valves to the elevator, aileron and
rudder control units respectively., The return or exhaust
pipes lead from the control units to an exhaust manifold,
from thence being connected by a single )4' o/d x 20G. pipe
through the "Parker" four-way valve to the base of the oil
supply tank.

Three 4" o/d drain pipes from the ocon=

trol wunits connect to another manifold, the oil baing
drained from this through a single ég" o/d x 206, pipe to
& drain trap and thence to the drain tank. The +three
servo units which are separately connected into cme side
of each of the control systems (see Fig. 3, Ly and 5), are
mounted on the floor to the rear of the pilots' seats.
Bach of these are connected by two 3"

o/d x 206, pipes to the control units.

FOLLOW-GP The follow-up cables are anchored to

CABELES, 2
drums attached to sprookets operated by
chains in the main control runms. The

return is erranged by springs in the "Sperry" conmtrol

units.

ENGAGING The engeging lever, mounted on the for-
LEVER.
ward side of the throttle control box,is
connected to the operating lever on the

velves in the servo units by "Bowden" cable,
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AUTOMATIC PILOT.

MAINTENANCE.
USING THE It 1is assumed in this section that the

GYROFILOQT,
operator of the equipment is already fa=
miliar with its principles of operation
and its component parts and that the equipment is in good
worlking ordser, The section, therefore, denls only with

the operation of the Gyropilot by the humgn pilot.

GROUND CHECK, Prior to take~off the Gyropilot should

be pgiven & ground chock by the ground

engineer responsible for releasing the
aireraft as ready for service, wusing the following
procedure:

i. Check for Air in Servos., Before starting engines set

the aireraft controls approximately neutral and set
Gyropilot engaging lever "ON", Apply 1light pressure
each way to each control, Controls should act as
though locked. If there is a resilient setion it_is
an indication of a’r in the servo cylinder which
should be worked out during the ongine run-up by
working controls back and forth with tho Gyropilot
of f', While workinglout air, hold each control at
each extreme positicn for about 30 seconds to allow
time for air to be ocarried from the servo to the sump
tank., Do not mistalke springing of the control cable
system with the resilient actionr of air in a Servo
cylinder. Servo piston mcvement is indicated by
movement of follow-up indices on control unit dials,
ii, Check Vacuum, Should not be less than 3" of mercury

at 1000 r.p.m. or more than 5"

of mercury with
engines at maximum ground r.p.m,

ii1. Check 0il Pressure, Close specd sontrol valves when




iv.

vi.

vii.

ix.

Xe

xi.

checking oil pressure, Should be within 10 lbs., of
recommended operating pressure for the aireraft.

Uncage Bank end Climb Gyro. If aireraft is not

level, gyro should move sglowly toward correect indication
of the attitude of the aircraft on the water when
uncaged.,

S8et and Uncage Directional Gyro.

Open Speed Control Valves. A control will 1not

operate unless its speod control valve is open.

Set Turn Control OFF, (if Turn Control is in-

stalled),

Set Level Control OFF,

Set Follow-up Indices to mateh gyro indications using

the Rudder, Aileron and Elevator knobs when manual
controls are epproximately neutral.

Engage Gyropilot.

Test Operation of Gyropilot by turning Rudder,Aileron

and Elevator knobs, noting that controls move both
ways, in the correot direction end at approximately
equal speed each way, (Up elevator will probably be
slower than down elevator due to the weight of the
surface,) Slow aileron or rudder one way and fast

action the opposite way, or control in one direction

-only is indicative of maladjustment which should be

corrected in accordance with service instruotions on
Trouble 8pstting. Set Turn Ceontrol successively
RIGHT AND LEFT to check operation of rudder follow-up
knob and card.

As soon as ground engineer or pilot  has beoome
familia;_ with thelabove routine he will be able to
run a complete ground cheek in two to three minutes
during the run up of engines. A Gyropilot which

does not check out properly on the water ocannot be

Page hEﬁ.
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oxpuicted to perform satisfactorily in the eir, and,
therefore, any malfunctioning of the apparatus should

be corrected before sny attempt is made to use it,

ENGAGING THE Several details should be checked or
GYROPILOT,
performed prior to engeging the Gyro-
pilot, These are listed for convenience
of the pilet. Familiarity with the Gyropilet will soon
reduce this procedure to a simple routine.

i, Check vacuum, Degsired wvacuum is four
inches of' mercury. It
should 7riot be less than
three inches or more than

five inches.

ii. Check oil pressurc, Best operating pressure

will have bsen determined
during original tests,

1ii. Open Speed valves., A closed speed valve

locks its contrel in
position when +the Gyro=-
pilet 1is ON. It is,
therefore, importeant that
the wvalves be open prior
to engaging the Gyro-
pilot.

iv, Set level control to OFF,

v. Check Direotional Gyro

setting end be sure both
gyros are uncaged.’

vi, Trim the aircraft for

"Hands off" condition,

vil., Set follow-up indices to Rudder follow = up aagd

coincide with gyro indi-  should mateh Directional



Page Li2D,

Gyro, Bank index should
mateh mark at top of Bank
end Climb Gyro dial and
Climb index should match
mark at right end of the
minieture aireraft bar,

viii. Set Turn Contrel te OFF,

ix. Engage Gyropilot slowly. By holding on to the con~

trols as the Gyropilot is
engaged the pilet can feel
when the Gyropilot is tak-
ing over and functioning

properly.

SPEED CONTROL - When the Gyropilot is engaged there may
VALVE SETTING,

be an oscillation of one or more of the

controls with tho speed control valves
wide open. The valve corresponding to the oscillating
contrel should be slowly turned toward closed position
until the oscillation ccases. A volvo should not bo com-
pletely closed, as this stops oil flow to the servo and
locks the control. After tho speed valve has boen closed
enough to stop oscillation ir a control, the setting knob
for -that control should ba-movad back and forth a small
emount to be sure that control operation has not been
stopped by closing the spoed valve too far. Speed valve
settings should not have to be changed unless it is
desired to materially inoreasc the speed of control in
rough air, The numbers on the valve dials represent turns
of tho valvo _and nay bo usod ae a roferonco for bringing
the valve back to a desired setting. When there iz no
oscillation present Spoed Control Valves should be left

wide opon, unless reduccd speed of control is desired.
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DIRECT IONAL Directional Control in the Gyropilot is
CONTROL,
based on the Directional Gyro which must
be set with the magnetic compass end re-
checked at periodic interwals, The average drift of a
Directional Gyro should not be more than 3° in 15 minutes,
A drift of 5° in 15 minutes is peradssible on one heading
providing the ;?Erage on the four cardinal headings does
not exceed the jazin 15 minutes. Since the Gyropilot con-
trols to a set heading on the Directional Gyro, the drift
will cause a correspending ¢hange in the magnetic heading
of the aircraft, VWhen the aircraft is enly two or three
degrees off the desiréd heading by magnotic compass a
small adjustment of the 'rudder knob will suffice to
correct the heading. When there is an apprecisble differ-
ence in reading tetween the compess and Directional Gyro,
the Gyropilot should be disengaéﬂd for & moment while the
Directional Gyro is being reset, An alternative method
is to leave the Gyropilot engaged, rclose the rudder speed
valve for a few moments (which loclks the rudder at centyo)
while the Directional Gyro and follow=up are being roset,
Rudder control is restored when the spooed valve is re-
opened.

1

LATERAL - Lateral control in the Gyropilot is
CONTROL ,

taken from the Bank and Climb Gyro. The

aileron ¥mob can be set for eithor level

flight or to any angle of bani up to 30° for use in cither

an automatic turn (using turn control) or in a turn where

the turning is controlled by continued manual operation df

the rudder kngb,

LONGITUDINAL Basic longitudizal control is taken from

CONTROL , _
the Bank and Climb Gyro. The desired
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longitudinal attitude is sot by means of the olovator
knob, Use of the level knob permits autometic control of
eltitude, When tho level knob is in the OFF position,
control is purely to an attitude which is controlled by
the elevator lmob. To use the level control, first set
the clevator knob to bring the aireraft's Climb Indicator
to zero; then turn the 1lovel kmob slowly from OFF to
LEVEL., This may causc some rotation of the olevator knob
and a slight change in altitude but whon +this ceases the
airoraft will be stabilized at a practically constant
pressure altitude within normel oporating limits,

Turn the lovel knob to OFF position when
it is desired to change altituds, thon to ON when desired

to stabilizo at the now altitude.

MANOEUVRES , Outside of straight flight which may be
either level or climbing or descending,
the only manoouvres thet it should be

necessary to perform with a Gyropilot are turns end
spirals, Course changes of a fow degreocs may be made as
flat turns inwhich case it is only necessary to rotate
the rudder knob slowly until the aireraft reaches the now
heading. When Automatié Tarn Control is used, the Turn
Control hgndle is moved to rgght or left (depending on the
ﬂirection of turn desired) causing a small air motor in .
the Directional Gyro Control Unit to drive the ruddor knob
and follow-up card in the proper direction to produce the
turn, As the turn starts, the amileron knob should be
turned to produce the proper bank for the turn. As the
desired new heading is approached, the Turn Control should
be returned to zero and the aircraft lewellad out by means
of the-Aileron knob. After the Turn Control has been set

to OFF it will be noticed that the aireraft will continue
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to turn at a decreasing rate and the Directional Gyro and
Rudder Follow-up cards will continue to travel +together.,
This is necessary to accomplish removal of the rudder con-
trol. which was applied to create the turn, If the cards
are still moving at a noticeable rate as the airerafy
epproaches the desired Directional Gyro  heading for
straight flight, set. Turn Control for opposite turn whish
will speed up neutralization of rudder. For conbrol iu a
spirel the required climb or descent setting ie made in
conjunction with the turn setting in the same manncc 2y 1o

straight flight,

USE OF THE Chamger in flight attitwds, powor,
AIRCRAFT
TRIMMING altitude and load shifte will .9 fag® ins
CONTROL .

fore and aft trim of +the aircwasl pnd
cause the Gyropilot to hold the elevator agarnct the oub
of trim condition so as to hold the aircraft to the got-in
attitude, This may result in en oseillutizg of Lhoe
elevator control. The trim of the aireraft can he checl.sd
by disengaging ox re~engaging the Gyropiiot feor o Puw
seconds and noting whether the mircraft tends to ness uyp
or down. A trim correction should then be mede witi e
elevator trimming tab or stabilizer,

On airer;ft equipped with individnal by
pass valves for each servo, only the elevator contre) naed
be turned off to checlk trim, When by-pessing & singls
servo cylinder, close the speed control valve to that zon-
trol so that oil pressure to the other two contyols will
not be by-passed, In rare cases better conlinl may poe
sult with a«slight loading of the elevator contzul in  ocue
direction. In order that the human pilot will net bava
to stddenly apply a large force to the elevator to haid

the aircraft when the Gyropilot is disengeged,tnn airs=o%
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should be kept approximately in trim during Gyropilot

operation.

MANUAL When it is desired to resume manual con-
CONTROL ,

trol it is only necessary to move the en-

gaging lever to the OFF position and

take over the controls. As an added safety measure, servo

relief valves are provided which allow for immediate

emergency overpowering of the Gyropilot by applying about

twice normal force on the controls.

PERIODIC The purpose of any inspection and main=
INSPECTION AND

MATNTENANCE , tenance is to fomestall trouble or fail-

ure by detecting maladjustment, wear or
weakness before it becomes serious and +to make the
necessery correotion to prevent a failure of the apparatus.
The inspection periods mentioned can only be suggestive
since thoir actual required frequemey will depend largely
on the service to which the apparatus is subjected, It is
suggested that the minimum periods be used, until the user
becomes thoroughly familiar with the apparatus. Airlines
will undoubtedly assign portions of the work to men or
crews gpecializing in some partioular phase of the install-
atien, such as cable and ooﬁtrol men,instrument men, motor
accessory and piping installation mnen. Here Gyropiloet
inspection and maeintenance will be co-ordinated with other

inspection and maintenance programmes,

PRIOR TO The mechanic,inspector or test pilot who
FLIGHT,
is responsible for releasing the air-
craft as satisfactory for service should

perform a ground check as outlined in the instructions for

using the Gyropilot. A check of the quantity of servo eil
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in the tank should be made at this time, Check lights
and spare bulbs also.

50-100 Hour Check.

i. Inspect ell piping and fittings inecluding {lexible
hoses. Tighten or replace fittings or pipes where
necessary to stop leaks. Replace any flexible hoses
showing signs of seepage at comnections or pimples on
surface of hose, Tighten servo packing nuts if there
is any lcalmge,

ii, 1Inspect all cables, cable connestions and pulleys,
Main cables, follow-up cables and serve ON-OFF cables
should be free working, positive end free from any
signs of fraying or wear.

iii. Cheok follow-up pulleys on Mounting Unit with Gyre
Control Units rencved and oil springs if dry., A few
drops of engine oil is suffieient.

ive. Inspect and replace air intake soreens if negessary
on the air relays, wvacuum relief valve and gyro con-
trol unit intakes,

v. Check oil in sump tank, Should be Jj full.

vi, Ground test as previously noted.

300-400 Hour (Bngine Overhaul) Peried,

i. Porform all operations oplled for in 50-100 hour
chseck,

ii. Remove gyro control units and have bench check made
in instrument shop. Overhaul if performance is not
satisfaoctory. Replace rubber grommets if necessary.

iii. Drain il sump and remeve strainer, Clean strainer

in petrol apd replace,

iv. Remove oil and vecuum pumps. Wash in petrol and
inspect driving end for wear. Cheek freedom of
rotation. Do not disassemble the pumps unless

ebsolutely necessary, If facilities are available,
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have pumps checked for performance.
Inspect shock-absorbing bushings on Mounting Unit and
replace if necessary,

Check servo relief valves for blow-off pressure,

Page Lod;

This is done by connecting a pair of oil pressure

gauges of 200 or 300 1b, range to the servo cylinder
at the point where the tubings from the balanced oil
valves are normally attached and applying manual
pressure to the control until the relief valve opens,
The main valve should be in the ON (closed) position
during the test, The servo relief valve should be
set to open at & pressure 25 lbs. per square inch
higher than the normal Gyropilot operating pressure
for the aircraft,

Check freedom of balanced o0il valves and air relays

_and centralization of balanced oil wvalves, The

location of the balanced oil valves on the Mounting
Unit is positively fixed. The air relays can be
shifted slightly by the amount of clearance between
the mounting holes and the mounting serews. After
the balanced o0il valve and air relay are both
individually checked for free working, the air relay
may ibe mounted lgoshly and shifted about on the
serews until the two u;ita together operate freely,
Freedom of the two units cen best be checked with the
rear oover of the balanced oil valve removed, If the
balanced oil valves are centralized properly there
should be no movement of a control with the Gyropilot
turned ON (o0il pump operating) and the gyro control
units removed, If there is control movement in

either direction remove +the rear cover of the

‘balanced oil valve and adjust to centre, Connect &

rubber tubo to one of the air relay comnections.
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With oil pressure ON and Gyropilot engaging lever ON,
light suction and pressure should produce movement of
the controls in each direction, which movement should
cease when pressure or suction is removed,

viii. Ground test as previously noted.

600-800 Hour Period.

NOTE: Operations recommended at this time should
only be performed by organizations trained in the over=
haul of Gyropilot equipment and having the necessary
special tools and fixtures required.

i, The following units should be removed end overhauled
to put them in first class operating condition,

&. Directional Gyro Control Unit.

b.  Bank and Climb Gyro Unit,

e, Balanced Cil Valves,

d. 0il Sump and Pressure Regulator,

e. 0il Pump.

f.  Vacuum Pump,

ii. The following units should be removed and tested tut
not disassembled for overhaul unless their per-
formance is not satisfactory,

8. Air Relays.

b. Speed Control Valvés,

"0. Vacuum Relief Valv;,

d. Servo Unit,

The construction of these units is such that there is

little chance of internal wear.

ili, Re~instal all umfits and make all checks recommended
for the more frequent periods.

iv. Ground tast as previously noted,

TROUBLE It is assumed under this heading that
SPOTTING.

the initial installation was basically




correct, The possible troubles listed below with their
causes and remedies all refer to service difficulties
which are not comnnected with a faulty installetion, In
order to obtain ground test at all, it is necessary to
have the proper vaouum, oil in the sump and oil pressure,
Possible causes of vacuum end oil troubles are listed
below and followed by other troubles which might ocour
when vacuum and o0il pressure are suffioient.

Low or No ¥acuum (under 3" Hg,)

Causes. . Remedies,
a8, Vacuum Relief valve noh Corew in adjusting screw,
properly adjusted, If this fails to increase

vacuum the +trouble lies
elsevhere,
b, Pump failure. Repair or replace pump,
¢, Leak or break in vacuum Locate and repair,
line.
d. Obstruction in vacuum line Locate and repair. -
(m&y be collapsed inner
wall of flexible hose),
Excessive Vaouum (Over 5" Hg.)
Air intake filte=s clogped. Replace with new filters,
be Vacuum relief wvalve set Reset,
too high, 1
¢. Vacuum relief valve stuck Remove screen and push
closed. valve free with finger.
Replace screen, If
sticking persists replace
or repair.
Low or No 0il Pressure,
a. Broken lihe or leak, Locate and repair,
ba Pressure reglnter sut of Adjust with speed valves

ad justment, closed,
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¢. Pressure regulator de- Repair.
fective,
d. Clogged strainer. Remove,clean, na—inst#l.
6. Defective o0il pump. Bench test and repair if
necessary.
f. No oil in system, Fill sump ?ﬁ full, After

running engine 5 minutes
refill to make up for oil
fed into the system.
No Control
Failure to cperate all three controls in either
direction can be attributed to the following causes,
8. Low or no oil pressure, See "insufficient il
pressure’,
b,  Low or no wacuum. See "low or no vacuum",
¢. Bngaging lever OFF. Set +to "oON",
d. Broken connection between Repair.
engaging lever and servo.
Failure of one of the controls to operate in either
direction may be attributed +o one or more of the

following causes:

. 0il valve stuck. > Remove rear cap and work
valve back and forth by
hand .

b.  Air relay filter clogged. Replace filter.

o. Defective control unit Replace - examine control
(NOTE:  If light sucking unit for ocondition of
eand blowing on the air rubber grommets at rear.
relay produces control
operatiéh the trouble is
probably in the coutrol

unit - otherwise not).

d. Speed valve closed, Oven sneed valve.




Clogged oil line to servo

unit,

Oontrols Hunting,

B,

attention

Air inoil system. Special
must be given
on & first ground test in
expelling all +the eir in
the 0il system, Air in
the system can be deter-

mined in operating the

aireraft's controls with
the Gyropilot levgr en-
gaged, he reaction of
the manual cortrol stiok
or pedalsin over-powering
the pilot will definitely
indicate the presence of
air locks. 7 & control
does not move to manuel
pressure until considar-~
able force hss been applied,
it proves the absence of
air, If, however,, it
moves emsily a short dis-
taﬁce before resistance
is felt, it is & positive
indication of air in the

system, This control,
therefore, will aunt, due
to the Xickbask o2 tho

compressed eir expsrding

.when the ccatrel load is

removed. If there g any

Check lines,

Move controls back and
forth mamially with en-
gine runring and Gyropilot
OFF, Hold each control
at one and then the other
extreme position for one
minute, This permits con-
tinuous flew of oil down
one servo line,thvough the
by-pasis and into the other
line thus carrying any
eir back to the suinp via
the

exhaust line, The

follow-up indices should
be set neutral at the
start with the controls

at neutral.
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Backlash in oil valve, If
the o0il valve cannot be
set to neutral so as to
produce no control move-
ment there is probably
backlash or 1lost motion
between the centralizing
springs and the valve stem,
Before deciding that back-
lash exists, recheck with
the air relay removed so
that any sticking of the
air relay is not the basic
The

cause, neutral

setting is limited to a
fraction of & turn of the
edjusting sorew.

Gyros

gyreo will precess

caged, A oaged
back
and  forth against the
caging stops causing the

controls to follow,

Jerky Control. r

-

Causes,
Stioking in follow-up

pulleys,

Excess friotion or stick~
ing in follow-up cable
between servo and follow-
up-pulleys,

Mr in oil system.

Shim washers ,005" +thick
or less may be installed
of +the two

at the end

centralizing springs to
take up any shortening of
the centraliszing spring
due to permanent set. Do
not shim enough to produce
any compression of +he
springs as this will ocut
dovm sensitivity of con-

trol,

Uncage gyros,

Remedies,
Remove contrcl boxes and
check for lubriecation and
rust in spring end bear-
ing.
Examine follow-up cable

system and pulleys and

free up,

Work controls with engines
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d.

i.a.gginp; Control in One Direction

ba

LY

“to pull

Sticky balanced oil valve
(mny not stick enough to
render control inoperative
but will cause jerky oper-

ation}.

Fallow-up pullsy not wound

sufficiently.

Dirt in balanced oil valve
restricting travel in one
direction,

011 wvalve not properly
balanced. When the valve
is not tob far out of
balance the air rolay can
hold it on centre. Furthsr
movement in the direstion
which +the air reln} haga
is rastrict;d
thus slowing the sontrol.
Unbalenced air cut-off in
oontrol unit, Due to
plugged air passage or
unequal clearance betweon
outeoff plates

end air

nogzzles.

running to expel air,

Free velve - ¢lean if

Nesoasary. Valve will
have to be rebalanced if

removed for cleaning,

Only.

Shorten follow-up oable
s0 that when contrel is
hard over in the direction
to wind the spring, the
spring will be within 14
turn of being wound tight.
Clean if

Frea valve,

ROCessary. Rebalance
after resgsenbly.
Balance oil valve with

control units removed, Re-

place control unit and
recheck,
Remove ocontrol wunit and

determine if control speed
ls equal in both direc-
tiona whon same pressure
is applied to sither side
of alir reley which would
indicate

trouble in the

control unit. Cheanlk
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operation with a control
unit known to be good.
Repair or replece defesct-

ive control unit.

Lagging Control in Both Directions.

b.

d,

Speed valves olosed too
muoh,

0il pressure too low,

0il supply choked,

Vacuum too low to give
full  travel of air relay
end balenced oil valve,

Clogged filters 4in air

relays.

Servo relief wvalve ;at

too low.

“.

Control in One Direction Only.,

B,

Balanced oil walve re-

stricted by dirt,

Open valves end note if
control speed increases.
Reset pressure regulator
to emount previcusly known
to be satisfactory.
Examine interior of flex-
ible hose, especially suction
line to pump. Check oil
supply lines and oil strain-
er and clean if necessary,
Adjust regulator to L" Hg,
Check vacuum system if
adjusting reguletor does
not give higher vacuum,
Meke temporary test with
filters removed. If
operation is satisfactory
instal new filters,

Install on  Servo

gauge
and operate eontrol to
overpower,
25 1bs. higher than Gyro-
pilot operating pressure

(read with speed valves

closed).

Operate manually to check,

Free and c¢lean volve if

~
Page 28,
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One filter clogged om air
relay.

Follow-up or piping re-
versed, Would not take
place on an installation
which was previously satis-
factory unless oables or
piping had been removed

and reconnected incorroct-

1y.

Reversed Control.

lines
be disconnected and then incorrectly recomnected,

control will

Should the follow-up cables

between the balanced oil valves

result.

cause of trouble.

Check with both filters
removed.

Connect according to correct

diagrem.

or the oil
and the servo unit

reverse

Check in accordance with the

instructions on the following pege.
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FOLLOW-UP i reversed follow-up eable will ocause &
CABLES,

control to move in the wrong direction

to one or the other extreme positions

Page |20,

when the Gyropilot is turmed on, The follow-up pointer -

will move away from coincidence with the gyro indication
instead of toward it. The connsctions should be cheoked
first at the follow-up pulleys, using the Aiagram shown in
Fig. 4, and re-checked in the cockpit as follows:
Right Rudder should move the follow-up oard +to the
left,
Down Elevator should move the follow-up pointer for
climb and glide up.

Right Aileron should move the follow-up pointer for

bank to the right,

ELEVATOR
FOLLOW - U
PULLRY

REAR OF MOUNTING UNIT
(LOOKING APT IN ARCRAFT)

CABLES MAY BE INSTALLED TO PULL FOLLOW-UP CLOCEWISE
OR COUNTERCLOCKWISE DEPENDING ON HOOK-UP TO SERVO AND
HOOK-UP OR SERVO TO CONTROLS. IN ALL CASES, HOWEVER,
THE RELATION BETWEEN CONTROL SURFACE MOVEMENT AND
DIRECTION OF FOLLOW-UP PULLEY ROTATION MUST BE AS
ABOVE,

Figure A,

DIAGRAMMATIC DRAWING SHOWING METHOD OF MAKING FOLLOW-
UP PULLEY CONNECTIONS,
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SERVO

If the oconnections between a belanced
QIL LINES,

oil wvalve ard & servo oylinder are re=-

versed, opposite ocontrol will result

continuing to the end of the control travel. The ao=

companying diagram and table (Fig, 21) should be used to

check this portion of the system.

BALANCED OIL WALVESD, VIEWSED FROM BILOW

TO CONNECTIDN b TO COMMELTION TO CONMEST-
AFT ON BERVO UNIT OGN SERVO UMIT IO ON SERVE
WHICH | UNDER WHICH | UNDER UNIT WHICH,
Ofl. PRESSURE, Qi PRESSURE, UNDER OIL.
] Wikl MovE VALL HOVE RIGHT PRESSURE,
ELEVATDR DOWM \NLP.RQN. now WikL BIVE
AWl tard st o
b BIGWT
\ FURDER
TO CONNECTION TO CORNEGTION TO CONNECT-
ON SERVD UNIT O SERVO JNiT 10M ON SERVD
VWHICH | UNDER WHISH, UNDER um;'t*arﬂéfr. :
Ik PRESSURE, Cil PRESLURE. N
Wil MOVE Wikl MavE RIgHT “i:ft‘:i—:saslgg:,
VAT, AlLERON UZ |l
BLEVATOR up ILERON Ui J CrTAUDRER
L. N
e, \ T
Fon s Z
l.._/ 22 ENHALIST
— '.‘!ri\llml.n
7

- ~

| l l

TC ELEVATOR TO AILERON Td RUDDER
CONNECTION CONMESTION
ON SPEED VALVE ONGPEED VALYE N SPEED WALVE,

Figure B.

DIAGRAMMATIC DRAWING SHOWING METHOD OF MAKING OIL LINE
CONNECTIONS TO BALANCED OIL VALVES,

In general, remember that trouble must

"be due to some changes in the condition of the apparatus

or its installation, Normal wear incident to service is

not likely to be the cause of trouble, especially trouble

which becomes suddenly apparent.

Therefore, lock for

dirt, loose connections, incorrect adjustments or settings

and the like,

as a guide,

Along‘with using the foregoing information
check over the equipment and its installation
completely end carefully ¢o be sure that ell possible

sources of trouble have been attended to, Be sure that

remditioan  hefrara roe

the equipment is in rood operation




PILOTS SEATS.

The ;ilots' seats are adjustable in ‘two
planes, vertical and horizontal. The horizontal or for-
ward and aft movement has four positions 2" epart giving a
total adjustment of 6", which is operated by lifting the
oross tube just below the front edge of the seat and push-
ing the seat backwards or forwards as required.

__. The vertical movement has five positions
2y apart giving a total travel of B" Iwhich is operated by
& lever mounted on the outboard side of each seat, The
knob at the forward end of the lever has to be pressed in

thus freeing the seat to be raised or lowered as required.

Page 1:,3.
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Delete Pages L, 45 and L6 and add the following pages
L, L5, L6 end L&A,

HEATING (AVENTILATING,

The system as shown in Fig.33 (Heating &
Ventilating) oconsists of a muff type boiler around the
exhaust pipe of the starboard immer engine, and a ‘Gallay'
type air heater and water tank through which the air
reguired for ventilation passes.

A 14" dia. steam pipe runs from the top
of the boiler to the bottom of the heater and a 3" dia
return pipe conveys the condensats from the tank at the
bottom of the heater back to ths beoiler. The retumm pipe
is tapped by a 3" dia, filler pipe leading to the filler

on the front spar frame bulkhead in the hull. A drain cock

is provided at the lowest part of the system, that is at

the bottom of the boiler, while a vent in the top of the
heater prevents the peseibility of an air lock. A sgafety
valve is fitted in the steampipe snd this is set %o blow
off at L} 1bs per. square inch.l?ha normal worlking pressure
is about 1 1lb. per square:inoh.“

\ An extractor system, entirely automatic
in its operation, is fitted on both port and starboard
sides, taeking air from the lavatory and buffet com-
partments respectively, the extractor discharge being at
the point of low pressure on the wing surface.

Fresh air is admitted at the leading
edge of both po;t and starboard wings at a point outside

the airsorew disc. A grille is fitted to the inlet to

prevent large rbjects being blewn into it,



Removable filters fitted in *he air
ducts, may be readily removed for cleaning through <the
doors on the upper deck.

4 butterfly valve is provided just in
front of each filter, so that the air flow may be cut off
while the filters are being changed,

Rain traps are fitted to the bottom of
each filter box and also in the trunking Jjust behind, so
that any water entering these traps is let out through the
underside of the wing, the apertures being closed by small
hinged doors,

On the port side the air trunk enters
the hull at a point :ust forward of the rear spar, and
thence to all the 'puska fouvre' ventilabors throughout the
boat.,

The whole of the eir admitted through
the starboard trunking pesses through the air heater and
is discharged through a systom of disributors whieh are
filted throughout the boat and are situated mairly at or
about floor lovel,

Immadiately aft of the heater a butter=
fly valve is fitted which is used for regulating +the
volume of ha' air raquireg.‘ This valve is fitted with a
remote control situated on t%e front spar frams,

' A magnetic valve is situated in the
steam pipe near the heater, a thermostat switch on the
bulkhead in the centr# zabin eand a velostat switeh in the
starboard “btrunking st the rear spar frames in the hull.

These threco units are wired together in
serios, The welesbal is a switeh consisting of a light
metal vane sifernemded  in the trunking and pivoted about its
upper odge, the flow of air impinging upon the vanse causes

it to bo dcflected thus closing the elechric circuit, The

bs. 1]
|
l
|



valve which consists of a plunger actuated by a solenoid
is now controlled by the thermostat switch which can be
set to any required cabin temperature.

When the aircraft is not in flight the
vane returns to its normal position +thus breaking the
electric circuit, The valve then closes ﬁy gravity. Thus
when the aircraft is not in flight the valve being . eilosod
the heating is shut off.

FILLING - Remove the cap of the filler attached to
INSTRUCTIONS.

the front spar frame bulkhead, and fill

with distilled or softened water up %o
the red ine (approx. 1 gallon}. Réplace the cap.

NOTE. The red line indicates the correct quanitity of water
when the aircraft is afloat,

DRAINING. Connect a hose to the drain tap at the
bottom of the ©boiler, open the tap and syphon out the
water through the nacelle door. Close the tap.

FLYING., See that the system is filled as above
before take -~ off, and that tﬁe air supply valves, in the
port and starboard wings, are opsn _(the handles in line
with the duocts.)

In extremely cold wemther it may be nec-
essary to sut down the'quantity of air slightly, this
ahouldl be done by partially closing the air regulating
valve, the remote control being on the front spar frame
bulkhead; otherwise this valve must always be open.

If a filter requires cleaning in flight,
close +the air supply valve and close also the magnetic
steam wvalve by setting the thermostat control knob to
oty wﬁ;n the filter can be removed and cleaned. Replace

filter and open valves.




NON-FUNCTIONING

OF SYSTEM.

ii
iii

iv

If the system is not functioning
properly the following questions should
bs answered,

Are the control valves in the port and
starboard wings open? The handles should
be in line with the centrs of the duct,
Is the regulating valve set correctly?
Is the system charged with water?

Is the thermostat in the cabin set

corroctly?



r -
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ELECTRICAL INSTALLATION
L LN L (~J iy hJ L e
GENERATORS , The electric power supply is obtained
from two direct engine driven genmeratars,
(Rotax) one on the port inner engine,and
one on the sterboard inner engine,
Th;sa genorators cach give an output of
1,000 watts at 2, volts, and are controlled by a combined
cut-out and auvbomatic voltege regulator situated on the
main eloctrical pauel in the upper dock of the hull.
(For operating instructions of gonerators

soo'hotax"handhook].

ACCUMULATCR , Tho accumulator is an 18 cell N.I.F.E.
battery of 55 ampere hours capacity and
is connected to the gemerator for charg-

ing via the cut-outs.
This battery supplies the following

services:~ .

2l Vcltsl

Navigation Lights,

Lending Searchlight,

Power Supply to W/i’. v

Internal Lighting,

Stewards Call Signals.

Powsr for Flap Motor.

12 VoltE;

Instrument Lighting.

Engine Starting. (For emorgency use when the ground

battery is not available),

TERMINAL -BOARD, At the distribution point just ambove the

battery a terminal board has been intro-



b b
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duced, 3a order +o simmlify the coansctions thereto.
The major part of the olectrical ser-

vicen are controlled by »'Wobpx"sombined switch and fuse

box.,

ihe ngrigebion lights fulfi) the latest

4l Ministry and intermetions) require-

mants, 4 combined light fitting in the
W/T masthesd carries Lhy sterming Light end enchor light,
The port and stu-bonrd 1ighte are housed irto the leading
sige of Lhe plame, wilist &5 suplilitate replacemont of a
bulb or glass, . dosw has been provided on the upper sur-
~ace of ths nosiug davough whleh thy Llunn compicte with
ity speecial nmounving wny he reedily withdrave.

]

=@ encunor  iighl is  controilad by a

avceiel push switch oiheide tas Zell reer the  main

hiights ara provided,
G0 1 che new (240 wetts) which may be

- adjustcd in two vlanes by the nilet, and
is housed in ¢ retrachoble mounting, the other (500 watts)

in & fixed mounting in the, noss of the sterborrd  plane

JusT outboard o1 whe outer cngine, The soarchlights are
'blectricélly controlled by a "Rotax" two-wey switch on the

rert side of pilots? caliin.

INSTRUNANT The Anstrusent lighting is arrenged in
LIGHTING,
specinl Loxos buhind  the drshbonrd and

te controllod v o bmk of dimmer

switchos o tho parl sido of thy ailotat cubin,




INSTRUMENTS.

AIR SPEED Two air speed indicators are provided,
INDICATORS,
one in front of each pilot, and each
with its respective pressure head mounted

on  Top or the telescopic serisl mast,

STATIC FRESSUNE A sepurate static pressure head is
HEAD . 4
Commen) . mounted just oubside +the hull on the

starboard side and is coupled +to the
‘"Kollsman" altimeter, "Smith" altimeter and the rate-of-

climb indicutsr.

SHOCK The pilots' instrumnent panel is mounted
ABSORBERS ,

on "Lord" shoclk absorbers.

TIEN Two "Smath" twrn indicators are fitted,
INDICATORS ,
SR TN

for information on +these see Page L1

Macoun system".

Page 53.



Page 5.

BEACHING CHASSIS .

MAIN CHASSIS. The main or front chassis is made in two

FIG, 31 & 32, separate units each consisting of a

contral strut, with two outriggers about
half way along its length and mounted on two "Dunlop" 6"
x 20" wheels fitted with paeumatic tyres which should be
inflatod to a pressure of 90 1bs. per square inch,the axle
of which pivots about the strut in a vertical direetion to
counteract any uneven ground surface.

Two cylindricel flotation ocorks are

built onto the strut each side of the outriggers which

both have an air hall attached; these, aided by ballest,
maintain tho unit floating at en angle of 60° to water-
line.CAUTTOI:~ fThe all-up weight of the machine !UST NOT RYCEED
39000 1bs when using the beaching chassia.

STOWAGE AWD For stowoge and merhendling on  the
MANEANDLING,

FiG, 21.

ground or slipway, the main units are

arrenged to take o horizontal attitude
and are steerable through the castor wheel and draw-bar
provided. (See Fig, 31 (i) Beaching equipment operations).
By withdrawing the pin "a" Fig. 31, +the top of the main
strut will pivot through en gngle of 90°, and in this
position is locked by the strut "B" Fy « 31 end pin "C"
Fig. 31. .

Tho castor wheel is then inserted into
its socket and locked by the pin "D" Fig. 31, In this
attitude the gear is let down the slipway and into the
water axle first, the castor removed and @ rope hitechod

round the top of the maiy post for towing to the aireraft.
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ATTACHMENT oW The main chassis supports the airoraft
MATIT © | CHASSIS™

—

70 ﬁI?Q@EE?__ amicship wnder the front truss of the

F_IM:_@_;»‘E spar wad Is braced. by the outiiggers to
two points essh <cide of the hull on the fromt sand rear
sper frunes above the shina,

In erdsr to preserve the clean lines of
the hull *the attaclmoiat pias "§" Fig, 32 are made part of
The chaseis und are oashed inbe holes in tha hull side
mede o receive thaw,

the  water-tight plungers "K' rig.32,

which elese o nol-s  whep the crassis pins  are removed,

have been Assi;

Lo oasean o odual cepasity a4 tiat by
withdrawviang aud coveroing thar  dpside the hull thoy lock

the pins i

J Sne sevew Thvead "O" Fig, 32 and

Hal

are themsolyvss looied by o dovice Pifs 32 permanently

abtached iraide 1le Yaglls

oy hingireg the nlunger helfway along its

6 &

lenglh it can be thruwy sver st ri 2t angles end used as g

lover fo» foaning  TUe cheseis pin right hume, but this

should not bo Jone unsll the chossis has been atitachod.

.

owine J the ordor in which tho

chassis has hoown aremgod to be albached:.-
1o Insert aSeachuors ping A Pig: 32 iato the rull,
L]

Note} 1% msy be  found oxuedient 4o arcange  the

insertidn of these pins %o coineide with the with-

rht plimgess in ordev to  avoill

i

drawal of The rataveti

shipping watur.

ii. Zomncet the shert frout aulrizger strut to front spar
fraso gt P RE, W,
iii. Cownset the rour cut chpear siiuE f3 the rear spar

i
Yrane gt "

ive Tosort end sevee wae Lo Five hoim at g Pige 31

ard Ashoil ¢ 10 an, diffe cailial  ehadn bloel: and
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tackle, the other end being conmected to. the top of
the beaching log at "W Fig. 31. Take up the load
lightly on the chain.

Ve Using the top cork as a platform, insert the main
plane fitting "I" Fig. %1 end with the aid of the
1ifting teckle draw the leg into position and fix
with pin at "0" Fig, 31.

The main plane fitting "L" ¥ig, 31 is
held in position by ths use of two hinged stub pins, which
when inserted and turnsd through an angle of 90° puto-
matically lock themsolves in position. The small stub pin

= . is provided with a siuge end  is insorted first with the
body of the fittius sanging vertisally dowawerds and  the
wooden fitting pointing forwards, and then locksd by turﬂr
ing the whole fitving through the required enple and
hinged up to its fixed positicn, The fixead stub is then
entered and locked by turning the lever at the base of the
pin throush the reguirod angle and hockzing over the cat;h
provided.

Eepeat the process on the opposite side
and remove 1ifting tackle. 4 small variable adjustment of
«3" in & horizental direction is provided in the slothed
flanges of the top piece of the beaching leg "M' Fig, 31;
& serrated plate is held betwden these flenges end locked

in'position‘ky‘bolts and nuts.

REMOVING When these units are removed from the
MAIN CHASSIS
EROM HULL, bull the reverse procedure should be

adopted, but it is very important to re-
member that the front outrigger tube 1mst be the last to

be disconnested, otherwise undve %Lorsional strosses will

be placed on the rear fittings.




TAIL TROLLEY. The tail trolley is made of wood in its
FIG. 31. main body end is mounted on two swivell-

ing solid rubber tyred wheels steered by
a long wooden handls.

Due to its innate bouyancy it floats
high in the water and is maneuvred into position under

the kesl by hand pressure.

ATTACHMENT OF The tail trolley having been forced in-
TAIL TROLLEY.

to position by hand is attached to the
FIG, 31.
hull as follows:=-

i. Enter the adjustable stub fittings into their receiv-
ing eyes on the hull, and secure the trolley +to the
planing bottom by the hand screws "Q" Fig. 31 loocated
on each side.

ii. Insert the ring bolt "P" Fig. 31 and to it lash the

steering arm.

WHEEL CHOCES. Under no circumstances are chocks +o be

placed under the beaching chassis wheels
when running up engines. For +this
purpose the slip release hook at the rear of hull must be
used.
CAUTION. Meke sure that }ha slip release hook is
LOCKEDIhefore running up engines, see Fig. L), slip release

hoolk.
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MARINE EQUIPMENT.

DROGUES , Two complete drogues are supplied with
the aircraft which may be used either

singly or in tandem.

DROGUE The following is the order in which the
STOWAGE ,
drogues should be stowed:-

i. TFeed the trip line into the bottom of the drogue con-
tainer;  the end of this line is always attached to
the cleat inside the hull.

ii, Plave the drogue folded into the container and feed

the pennant line down into the box with the spring

hook fixed to the edge of the conteiner.

SINGLE The following sequence of operations
DROGUE ,
should be observed when throwing out a

FIG, la.
single drogue.

1. Wind out the drogue swivel using the wheel attached
to the cleat to which the trip line is attached,

ii, After atbtaching the spring hook on the pennant line
to the drogue swivel, pay out down the outside of thé
hull,

iii. Remove the drogue frdﬁ the container and open out,

ther " drop it into the water when it will drop away

aft automatically paying out the trip line.

TANDEM To operate the drogues in tandem the

DEQGUES .
FIG, 41.

i. wawd wul uhe drogue swivel using the wheel attached

following is the sequence of operations,

to the o¢leat to which the trip line is attached.
1i, Atbach the spring hook o2 the pennant 1ind of the

starboard drogue to the drcgue swivel and pay out the
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iii,

iv.

i,

MOOR ING

BOLLARD,

pemmant line down the cutside of the hull, placing
the starboard drdgue fully opened on to the top of
the hull,

Remove the trip line attached to the starboard drogus
by unclasping the spring hook and stow the line as
this will not be uneeded.

Remove the pennant line a“tached to the port drogue
in the same marmer and stow, as this will also not be
required,

Attach the forward end of the port drogue to the aft
end of the starbeard drogue by the spring hook on ‘the
former,

Drop the fully opened vort drogue into the water

first, letting the sterboard one follow.

A patent retractable mooring bollard is

-

fittec into the nose of the null which

is guite simply operated as follows:-

A. To place in position for mooring.

i.

ii.

Grip both handlos inside the hull and push inwards to
release the ecatech,

Still holding both bandies, thrust outwards snd re-
leass grip, whon the handles wili spring back and

lock the bollard,

B. To retract, the operations are reversed.

SLIP RELEASE At the aft end of the hull a special

HOOK,

slip rclease hook has been incorporated

which enables the pilot to run the

engines p on the buoy and to cast off without external

assistance, thereby chbtaining a much shorter take-off run,

s A lever in the reeof of the control cabin

must be pnlled duown bto release the aireraft from the buoy,

Page 59.
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whilst to return the lsver to its position & spring is

attached at the aft end of the cable run.

SAFETY Owing +to the fact that the aircraft is
SCREW,
pulled up the slipway by this hook it
has been necessary to provide some means
of locking it to prevent the lever in the control cabin
being operated while in this position.
This has been provided for by a lmurled
serew from which hangs a red penmant so that it is clearly

visible hanging frowm the hook, When not required this

serew i stowed forward.
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REPAIR SECTION.

EXAMINATION The main point to aim at when oarrying
OF DAMAGE,

out & repair is to restore the damaged

portion as nearly as possible to its
original shape and strength, and in the case of floats and
hulls to make them water-tight,

A careful examination of the structure
mst -be made over & large area in the vicinity of the
damage, In.the case of planme tip floats this will entail

the opening of inspection covers.

TESTS FOR The method usually adopted to discover
WATER-TIGHTNESS,

whether or not the structure is water-

tight is to foree a small jet of water
on to all seams and laps that are to be <tested from the
inside, whilst watching for leaks on the outside.

An elternative test, but one which
requires that the structure should be properly supported
owing to the weight added, is to fill the compartment to
be tested with water and watch for leaks as before., This
test is only recommended in the oase of the plane tip
float, which must, on ne account, be moved whilst in the
loaded state.

| Where conditions permit, the hull oan be
tested by floating it and loading it down if nOoCssRry,
watching for leaks inside,

Any rivets found leaking should be re-
moved and replaced and the teat'repattsd. Should it bg
found that the seam is leaking along the whole or greater
part of ite i;ngth,it indicates very surely that the plate

was not closed down properly and will necessitate the re-

moval of all the rivets along that seam, a fresh quantity




Page 52,

of Jeinting corgound insurted and re-wriveting., No amount
of tighuening up ox the old rivets will improve a bad

sean, but wiil be morc likely to increase the leakage.

CARE OF 4s it is practically impossible to apply
ANODIC FITM,

the eoznodie trenvmeal a second time with

ary degroe of a satisfactory result, it

is most important to oreserve,with ag little damape asg

poseibla, the film depositud by the process. This film is

50 thin that corvosic: will quiclly gtart in any seratches

or abrasions that uive yromoved 4.

MARKINZ, Ao Andslible peacil is the only instru-
i s AR
wnt  that should he nsed +o mosk onm
light olleors efter +thoy have been
anodically <Sreated, nnd it must be remembered that it is
impossible to romove ‘ne dye from the ancdie film 80 care
should be teken to unsuvo that the marks are correct,

Under o eirecomssarces must a scriber be

usced for “ho rensons 2mpleined in the previous paragraph,

ANNELLING AND Tho  longest time allowed for working
NORMALISIUVG,

—

light nlloys bpetween the process of

"
normalisine.  is on.s hour, end under no
circumstances should “his Lo czcouded., After this pefiod
of time these motals ago-hardes, and if they are worked in
the herd state intornsl stresses are sot up  which
oventually ecracl the mecerial and  lead +o corrosion and

failare.

& method . of determining whether the-

-

metal is hardedine or uot is te serile it, when, if it is

hardenivg, it will ving Jike shasi,

T& vha nnfierie) is Yo be worked for more




fhan two hours, it should be

permanently soft, and

treated %o restorc it

TREATHEEEHQE" All
e SM‘E‘E’L:':JEEL aon

Jeinting

sists corrosion, hwu

snnenled which renders it

on the conpletion of the werk, heate-

vo its normsl state,

Teoring,

surfaces, i.e., surfaces in

tact, must be given 8 coating of

4 casures

compound .

This not only re=

good water-tight joint.

Likewise wion roplacing stecl fittings,stainless or other-

wige, Lhe samc procedure shenld bo adopbed to roduce the

pousibility ef oeriosion,

Whe

the job, bed joiuts

re, owing

e made,

te the difficult nature of

such as on a step repais,

with the conswyuest demger of leakage,the surfaces in cone

teet should be libev:

as  "Donbs"  belore »

Liy eneared with a composition lmown

ek U

iveting .

Thiv consizts of Rylerd's

uwnderconting 2nd wittening, mived into a putty,

ATNTIRG . Wae

nad

ggnin with the

pair and water Lect,

ru* the originul surface of the re=

rod part was conted with paint, treat

if ey

same paint after the re-

lMake sure before so doing,

espoeinlly after the water Lest, to thoroughly remove any

moisture that mey be left on the surfece.

In order to omsure that the paint will

find dits wny to nll joints, it should be sprayed on,

elways reweubering th

it will detent its ow

wp all drain helss,

wobor that nay, sevmmlets inside,

oE TR EHis

iy donc indiscriminately

wojoet, tho tendency being to block

ihas preventing the draining of any

‘propos the foregoing,

eing mus s zorer Yw oaypiied on the ton of the ol paint
! I P 2

winbaarmid s

hard erust under which

As the main object in

Page 63,
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applying paint is to prevent moisture and air touching the
surface of the motal, only the thinnest coat of paint is
neccssary, Paint containing load must novor be usod on
light alloys, When replacing inspoction covors,soe that

all serows ote., aro woll greasod bofors boing inserted,

REMOVING
PAINT,

moving paint,

able solvent,

CLEANING AFTER
REPATR,

—— e v ——

closed port

bracket, ag,

TEMPORARY
BOLTS,

such as

damage the parts on which they lay.

=

Owing to tho preosence of tho anodie film
(se: "Carc of Anodic Film" page 62)

ubrazives are never to be used for re-

Cleen round the demaged parts with a suite

After o repair has been effected it 1s
most Important that all chips, filings,
@te., should be removed fram oany on=

tho hull or nacelle or inside any

if they are left, corrosion sets up and will

All clcaning ete,,

ghould obvicusly be carried out before painting.

When hclding patches temporarily “in
plece by moans of bolts prior to rivet~

ing up, washers mst always be placod

under the nuts to provent damége being dono to the anedis

film b& the .mut being turned.
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REMOVING The heads of all solid rivets ghould
RIVETS,
never be chiselled or filed off. The
correct method is to make a centre pop
mark in the centre of the head and drill it off by using a
drill approximately twice the dimmeter of the rivet, Only
drill sufficiently deep to remove the head, or the hole
may get damaged, Where possible the original head should
be removed, as this is more likely to be symmetrical than
the head formed in position. If any difficulty is
experienced in removing a rivet, do not use excessive

force but drill it out with & drill the same dismeter as

the rivet. For further details sce Figs 37.

SPACING OF The sizo and spocing of rivets can best
RIVETS.
(METHOD OF). be gsettled by adopting those found 4n

similar parts of the structure., Thus a
new pleco of shell plating would bo riveted in a similor
manner +to the plate removed, or a patch would be riveted
round the edges with rivets of a similar size and pitch to
those used at the laps and seams of the plates being
patched. Where it is if@ossibla or difficult to obtain
this information, Fig. No, 36 will cover all the require-

ments needed on this airoraft.

SPACING OF To ensure that each rivet takes an equal
RIVETS.
(IMPORTANCE OF amount of strain, particular care should

REGULARITYF.
be teken +to see that rivet holes are

spaced and drilled regulari¥ and -oqually, This
is most ossential in the case of water-tight rivet-

ing.




rr'f_i_?e E)I &

UNFAIR If a hole is mmnfair from any resson
HOLES, ¥

whatsoover, whether it has been badly

drilled or has been damaged during the

removal of a rivet, it must never be drifted, but re-

drilled or reamered %f' larger in diameter,

RIVET Owing to the damage caused to the metal
HOLES.,
round a punched heole by the use of
punches this method of making rivet

holes is prohibited, and all holes must be drilled,

ANODIC TREATMENT Light alloy rivets are always anodically
AND NORMALISING
FOR RIVETS, treated before normalising, the reverse

procedure it will be noticed o that for
light alloy plates and fittings. The reason for this re-
versal of processes is due to the fact that while the
anodie treatment can be the last operation performed on a
fitting or plate before assembly, it obviously oannot be
done to a rivet when it is in plaoce. Normalising has
no deleterious effect on the anodic film and can be done
several times without harm to the rivets. All
rivets should be used within one hour of normalising end
it cannot be too strongly stressed that this time limit is
vitally important, The light alloy rivets used in this
aircraft are so small and the metal so naturally soft that
“it takes but a very little extra strength to knook down a
"hard" rivet. The effeot of this is that instead of
having a head moulded when tho metal is ductile and still
retaining its full natural strength it has become
crystallised by the hammering and will snap off at the

slightest pressure,.




Page 67,

ORDER OF Trouble is often experienced by rivet
RIVETING,

holes mnot "pioking up" even although

they have besn drilled together, This

is nearly always caused by the wrong order of imserting

the rivets. If rivets are put in consecutively and

riveted over a stretching action takes place in the metal

with the conscquent result that at the ond of the rew the

holes do not matoh, The correct procedure is to insert

rivets at wide intervals until the whole langth'af the row

is secured and then to gradually reduce these intervals

until the whole row is finished, remembering not to com~

plete one scction of the row on its owa or the congequent

stretching of the plato will buckle it.
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