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“PE — e Pour angined bont Zeaplane
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ol Length ovarall s e N e
,::I Maxigum beam 44,5 i,
d Maximem depth s RS P\ P
! Total bouyanoy (each float) 5,000 1b.
TAIL FLAMNE AND ELEVATURS
I Acrofioil section _. ¥ ; — Reh T4 S7
Zpan =, e e i et A 7 L =
Chord, ccaplete ... e oS - I & Tl e 7
o T e b ] (7 o e L e e I e B s NGBt L .3 O e o 01
PINE AND BUDDERS( 3)
epdiodl cafdblon:. - ceeeacse o e s cvepoes oo o SHGHGFGET
AREAS
Mapin planes, wpper, without ailerons .ee o . G680 =qg. TE.
Kain planas, lower, without ailerons e 555 -sq, .
Centre plans, uppsr. 1= RSy v 1y - P
Cantre plang, lower EPE SRy - T T Ly
Allerons, upper mpin plenes A 8F a2q, ft.
Alleyons, lower medn plenes 000 2% g £
Tall plane; LE — 48,0 3q. £t
Elewabtors o ] = — R ey, FEL
Pins (S) ____ L —. B5.aug. Tt,
Ruddmrs b S N P
CONTROL 3URFACE MOVEMENTS
Adlerens, range of movement e . X" up 20% dowm
Elvrators, range of movement 1849 up 159 down
Huduers, range movement 183° port 1829 starboand
Tail planc incidence to thruat line,
normel . o S o e A I el T

Tril plono eangs of inaidenoe

T

TR ¥ e 7 LG 7. T 1o

Control colusn, neatral position . &% trorvard
Gontrol column, renge of movement . 14913 Forward
rrom noutral position 14718 buckward
Contro fin, renge of adjustuent nhout 50 part
aentre lins of neroplanc VR 5% ntarboard




SETTINGS OF FINS AWD RUDDERS

outer fins and outer rudders, offact Lo shorboncd 1° 0"
TARFACE {FUBL]
Gravity tenks for nermal load condition
fwo tonks in vpper cantrs plane 383 palls. sash
Overload tanks

Two £enka in lomer centra plano 240 palls. sach
Totsl fucl, ner=al losd — THE palls.
Total fusl, overlond ol 1,268 galls.
TANKACE (OIL)
Four tanks with &y galls. oach f-u-:- rigemal

load and 101 golls anch for overload.
Total oil, normal losd . 26 palle.
r'otal cil, overload _ &2 palls.
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INTHOTOCTORY

e The Singapore IIT meroplene is designed for overses
reconnplsgance and is fitted with four Hestrel engines, erranged in
tandem pairs in two nacelles which ere mounted on the interplpne stpits
Jeaning the upper and lower centre plone wing roota. Provision is
made for carrying and relessing various bomb londs, or the transport
of ‘wo torpedos. The normal accommodaticn in the control cockpit is
for ong pilat wne 38 mealed on the starboprd aide with an ebearwmtion
aeat for the pmavigabtor on the port side, separated from the pilot's
sent BY a gangway. A sccond got of controla may readily be instelled
in the observation szeat positisn. Three gun staticne are provided,
gne in the bow ceckpit; from which bomb-piming wod mooring onerations
nre glse performad, one in the midship cockpit and the third in the
tail oockpit. The midship cockpit is fitted with a gun ring on &
traverasing trolley., A& wide central gangway srovidez fres inter-
comunication throughout the asroplane. The main planes sre of
biplane form and are swept bBeek from the centre planes. The tmil
unit conmists of an adjuskable maonoplane tail plane with triple fins
and rodderz mounted on the vpper surface. The pudders are directly
coupled to the pilot's rudder bar and the centre fin is adjustable by
the pilet whilst in flight to countaract the offect of unequal engine

torque. A thres gwes inatallation of autometic controls is fittad,
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[ESCEIFTIVE AND ERIGGING HOTES

ERECTION AND RIGGING

Gensral
ce il

o, T?_c; follewing paragrapha denl ‘nri-a:['l;rr with the order of ersction
and the methed of rigging sdopted by the mamufastivers. If a gentry is

avarlabie this should be empleoyed as it will e found to assiat preatly
furisng ercction and eoffect a sawing of time.

Ordar af sreptilon

3. (i)  Adjust the hull into riggimg pesition (see pare. 5).
[31) Pesition tail plarme struta.
{4ii) Erect tail unit on ground mpd 1ift into positicn.

fiv) Lift engine nacelles 4o lower centre plane, peaition
vibratory struts and it lower incidencs wires and panel
TLIGE.

{+) #it upper centre plane, insert upper incidence wires mnd
panel wires. Install wpper fuel tanks and Iit upper
centre plarne drag wires.

{vi) Pit lower planes and support the wing tips on frestlss at
the scprect dihedwsl, Fit the landing wirea but leave
them slack.

(vii) Iift upper planes complets with cuter interplene struta
into posltion. Insert pins ot joints and lower ands of
imterplansa atruts.

(viit) Fit flying and eu.er incldence wired.

{ix) Tension wires, chock structure fer tmth, symmetry,
ineidenge and dihedral.

(x)  Instell engires end radiaters, using the lifting goar
11luntrated in figs. 32 and 3.

(%) Fit wing tip floats.

4¢ If a gentxy is net avnileble the order of erection is as abave
pxmept that he upper planes should be evected ty hand tackle and supported
Prom tha roaf befors the lower planss Ara potiticoned and the engined
lnetalled,

5, For shecking lengitudinal and taepaveris lovele, two pairs of
datim Wlocks ave Pitted inside the hull, eme pair forward of tha front apar
frune ong the other pain aft of the rear apar Irame (ape fig. 1) Then
rigging, straight-edges AL planod tranaveracly om theze blocks and A
furtner straighbedge is plesed longitudinally acrosa the tranavorzkd Nt
aprroisataly on the cedtre 1ine of fthe r:awz.:-lme-. The Mull will be in
true mipging position whenm all the atraightedges mee horisontol, the oheak
For 4rism confithon being made TY ppirit lovels
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Tail upit
i ; i m raried only by the
= pigeing of the tail plape CED ba var
i {.:|E1.F of EL 'Il;uﬁ pi;.ﬁu struts, The manulpoturers mathod of
i 42 : The tail plameg ig af farad up to the mll

5 35
::;E:L;ﬁriz :iﬂ}tﬂﬁ:wtw hinge Solts on Ith-e'r undoraide of the I’rﬂt
sper and the double 1ink Fitting ]_:na:].arr the realm .-spnr: Thz E:.;a
trisming struts which Jodn the 1:_&11 plﬂ.na‘uﬂ\j..ﬂ-tiﬁh.-t?w o 2
urderside of the resr gpar aDs then inserted. W th:fm on
of their upper extremilies thege struts lie m:h;: A l':.;_-[-..-,-
the only tail plare struts aupplied 1o dcad lengin. & remainder
1ied with one end loose and pre trimmed to

tha struts are JURP > A .
::;.n..:t. 1;:1.,;::&1 to gorrect insquelities in the ingidence ard truath of

the tail plane and hulls

mhe imcidenge and truth of the tail plane arc -:lh-:nkad free
rface of the tail plams by meanz of the incidence
baards shewn on fige 1 and sheuld show horigental with a spirit lewval
when the tail is at the normal setting. From the normal :n-ett;is.gg the
tail plane adjusting dcrew Allows an increasing ineidence of 3y~ and
n decrensing iroidence of 1%,  Further movemant of the tail plare
pdjusting sorew is prevented by bolted-on stops on the acrew. These
pre adjented for widih before bolting on and allew for -:'Ltg-crapammn
in *he posisioning of the serew gear within the hull freming.

Ta
pads on The upped S

3, After the foregoing adjustmanta and checks have been made
tite tail plane is remewed frem the hull and the remainder of the tail
unit assambled 4o the tail plane op the fleer, during which time the
tail plane 1z supportad on trestles by felt-covered planks belew the
fromt and the vear spars. The fins and rudders sxc jig mads and
ghould present no diffisulties during erectich.

9, The complete tail unit less clevators, which are preferably
fitted aftermards, is then fized te the Imll, being lifted by two
wide plasted cord girths or wide canves belts carried below the tadl
plane on gither aide of the centre fin and up to a suitable beom
ghove the centre fin.  The boom should lie perallel to the fore-and-
aft axia of the asroplane and its length should axceed the chord of
the Tail plene.

Erigans nasolilias

0.  The engine nacelles complete with nacelle struts ore lifted
By & beex carrying pernants and shackles which are attachad to the
upper bolt heles of the struts,

Uprer centre planc

{ il. Tkt uppsr centre plane is lifted inte positien by switable
slings attacked to the slinging eves which are pesitioned at the
axtrenitics of this plane. The engine nacelle struts are supplied to
ead length ard the upper contre plane i3 trued for sguarencss and
gymmatry by plumblines.

Lover planes and upgper planss

1%, These are secured by horizontal pd i

pins at the wing roots, two
:pi.m. f.l: each opar. After the plancs are nttmohed the ;ﬁimder!uf
the wires are inserted and *ho comnlete structure checked and trwcd.

Laaidence Loneds

Li: At two pocitions olemg cach plane, ot both & t and
roar E-a_:aru,_ pertwed inoorts wre pruri-:lﬂﬁ_ mlt-h-:: 121*;: ];fwg:':: f:-; the
plans srd the tneddence boards wre supplicd wéth mota) bracketa carTy-—
ing sovewa Tor Andartion in these inserts (ses fig, 1). Incidence is
gnacked by 4 clinomstor pluced on the upper surfaces of those boards
and ﬂa.'i.!'.nl.ﬂﬂm.:. by & further atradghtedps dpanning the two incddence
beards,  If me loag straightedge ia available tho dihedral may be

chiocked by coano of o wolphted cord i aatda
anning Lk anoe
and & short straightedge ﬁ:m to m“ﬂm_ A 5

28245-1 3
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Check for symmatry

14, The points at which cheshs for eymmetry are te he made,
together with the tolerances, are shown on fig. 2.

Enginsa

15. The lifting posr illustrated in fip. 32 is uaed Tor hodist-
ing the engines and the gear shown on fig. 35 for lifting the radin-
tare and airserews,  For hedisting purpodes eyebolte are fitied on
the centre Tront and centre Dear upper bank tounmons.

Ganeral

15, The complete contrel mystem is of erthodox design:  Onc
sige of chain and swaged rod, ¥ ia. x4 in. and 7/3% in. B.8,F. res-
postively; 16 used throughoat the asroplare.  To ensare theat all
gantrol runs are in thelr sorrect position, each lever, chain drum
and reller falirlead has letters and rumbers engreved theraon.

17 Thas, in the case of the elevator centrol, the lower lever
in the control colunn ie marked Es and Es. Twin swaged rode and
cheins pass over chaln drums end roller fairleads enpraved and B
threaghneut the hell and conneet to a lever in the tai] plane ch ©
is similarly marked B and Eg. Bach control run is marked in a simi-
lar marmer, letters bding uweed %o idontify the system and punbers to
ipdicate each separate un.

15. The shole contrel svstem ie covered as follows:-

[ Rudder contrel Bys gy By and B,
(i1} Elevator control Eyy Bgi By By
(d4i) Adlersn sontral ﬁ,l, .!.,3,,

{iv) Tail adjusting gear. 1‘!['1, TT,
{v) Fin trimoning gear, FI'l,. F'I‘E.

Locking controls

8. PFor vigging snd feor meordng-eut purposes all centrols com
be locked in their centralised positicns, which sre indicated
arrows eppraved at the sperating points. For the elewator control
F¥eten an additional lock position is provided (see fig. 4) and
boomes cperative when the control column is ot the mascimm foressd
Foalticn, at which position the elevator sontrol is uswally looksd
when the asroplans i=z moored,

s The locke consist of tcothed link plates, inserted in the
comtral run, which engage with corresponding toothed blesks fixed o
two beams that form part of the mill structure, With the contiols
unleckud the Iinks pass bemsath the blooks, when o clearance of Apurok-
izately 516 in, exista.

@ls To lock the gontrols serewed saddles, notuated By lorge wing
mitn, defleot the contrsl runm until the link platon emgage with the
Tixed dlocks, Eaoh contrel run is locked Ty o separate oaddle.

23, R0 enwure that the scrowed paddlies are cecursd in both the
unlocked and logked pesitions, & safaty devige is inoorporated con-
#lsting of twe chonnele which sre in line with the twe rows of Looks,
Heyhols shaped slots ip the chamnelsz regintor with choese-headed
corowg flxed in the scrowed shanks ef *he saddlap,

AL 4



an With the cemtrols unleocked the kayholes in thc+chmujula wf paig- ‘
sed cwar the checse-headcd serswa and wmoved to the extent of ._;;.._3 slots;
::'-.-'-'-r-ccntm" catches retain the channels in %hi2 pasi t{-?n-m ith tha ‘
sontrals losked the channela are reveraed (3.g., ﬂ[}&nrﬁ;.n'&alﬂ ?ﬂ:gtﬁmwvead
of uprard) pnd secured exactly as before., With the chann n

position it is impeseible for the wing muts to be rotated.

b Ty H Ked! are angravved on ocposite sides
ng, The words "unlocked" amd "locked p

of the channels, and only ene word at a time can be read (i.e., unlockean
iz read 'r{mla:'.'.l.}r while "locked" appsars upside down en the other side of
the chanael).

Both channels are retatably fixed te a frame which forms a single
unit. Eﬁ.ﬁ;_;gd}tzi hu'}.l pembar irmediately in front of the safety device is
an engraved plste andicating the asrract use of tl}-:: Unit, TE-: contral run
ie also provided with stope to limit the 1_.'rm.re1. of the :‘aspec?ivc contrels,
and these are incorporated in fhe zawe wmit as ihne locks. Links in the
contrel ran, with prejestiens on the top and bottom aldes, are arranged to
fmeve hebwsen the twe beams ard to mabe asntast with the irose faces of the
Teams .

26. &1l sprockets and chain drums which change the direction of the
controls througn lavge angles aro nounted on ball bearings, while rolley
frirleads which elfect only = smell changs in angle ara fitted with plain
bearings. For the lubricatics of 2ll controls, see Pip. 3£,

Ailerom m::trt-l_

27, The ailercns are operated by & hand mounted whesl at the tep of
the comtrol column. A chaip tranamits the drive frem the control wheel to
8 universaliy-ieinted shaft a2t the bettom of the celum.  From o sprocket
on the rear end of this zhafi, chains and swaged rods connect te a T-shaped
laver, zituated in the mll at the sear spar frame, and form B closed cir-
Cuit which can be adfisted independently. Levers on the underside of each
lower pileren are comected by adjustable push-rods to levers rivoted below

the rear spar. The ailerons of the wpper planes are coupled to the lower
ailercns by cables,

28 A cloaed ¢circuit of swaged reds and chains forss the connschica
from ene zide of the aerealene to the ether, ard alse joins the T-lever.
Outboard of the lower ceatre plane the whele of the controls, except foz a
amall section in way of the Tock gear, are ocutside She profile of the lower
cater planes.  The comtrol oystem is i1luatrated in L a5 PO

Elevator contral

[ A0t 4.':‘-1'3'-'&'--&15 Aia nF“:lH'\-e';. b‘:l' & ;!l,].. o
1&-5 i:'u- L] _Iﬂ WErE nIe hnltﬂ-\.l

I Sireetly to the base of the column and frem
theze samged rods and chainn SEMnReck To devars fixed to a torgue shaft om
tha rear spar o' the 181l plome. A single lever on tha torque chaft is
&:h':-':ﬂdf “o 2 single lever on the slovator spar by on adjuatable push-rod.

SR Two O evaTn : i - 1 il i BALET
clw&!.arawf-;‘rr&ze ﬁ Fesitioned to previde n difPferentinl movement of the

against an equal movenent of the centrol eelumn in
eather direction. The asmtrgl systeom ia {1lusirated in fig. £.

T T T I T ———

Rivdder centrgl
ey

E
E e A rulder bar atjustable in flight to auit pia
! fligh 1o
sl'c‘.nr,tm, iz fitted in the contral qqﬁrpi%rnm is ﬁ:-nnpce:ba; :ﬁ :aﬂ‘tmm

ERACL on The ronr spar of the tall PAROGS in o similay maneer to that
emplejyed for the slewnbor ccnbvel, From & single lever on the
uhuft;ratwuh-rnd 13 taken to opernte m fres deuble lever looeted on the
ﬂnx}.uth ar he sentre fin rear past. Each outor Tin rasc post in fuwrnished

nller free levers and'ell thrae sets of 15Vers are coupled to-

th
gn Br by ::'ﬂﬁnli m:!:. Freem thess levers an odfustable Push-red ia

trated in fig, 5. " SR mddor past.” The ayaten i i1lue-

Teses : i) ¥

.

ekt - = )
- 1 - ¥ — .- 4
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Tail incidence gear

31s A hand wheel in the control cockpit is coupled to a short
countarshalt Dehind the pilot's zeet oy an endless ehain, the chain
baing ndjustable by moving the hond wheel mounting by zeans of o sorewed
adjustar. An indigator is driven frem the hand wheel by a fledble
sratt and a chain. Flexible cable iz emploved $o connéct the cockpit
mechardsm to the screw gear in the fail of the sorcplanc [see fig. B8).

42, The screw gear consists of a self-locking asguare-threadsd
spindle to which is &ttached four struts; these connect to the rewr
gpar of the tail plane at points equelly spaced abeut the centre line
of the seroplans. The tail plang rear spar is clevatod or depresssd
pvout a hinge line belew the tail plane front spar by rotating &
thraaded mat housed between ball throst races.

Fin frimmang contyol

33: A hond whesl and o sprocke?; positioncd horisantally on tha
conire line of the mercplane at the pilet’s showlder lewdl, ore oonnoeo-
ted by chains and flexible cable to the serew gear at the base of the
gemtra fin front post, (see fiz. F). A poaltively drdven indicater,
mounted abave the hard wheel, registers the incidence in depress and
gplso indicates the position ef the centre fin by repenting the ocve=
mants on an exaggerated scale. The acrew geer ip the tai) conaiats
of & salf=locking square-threaded nut fixed in trunnions at the finpost
ard & similarly threaded epindle with integral sprocket anchored to the
spar.  The base of the centre fin front pest is alsc guided and secured
By & ball bearing roller meving in & slide fixed to the front spar of
the tail planc.

AUXTTTARY PILOT'S CONTROLS

34, A completely dstachsble set of cockpit centrols [sec fig B),
is provided for training purposes and can be inatallef or removed in
approcdinately thirty minutes. A platferm of sufficient siza to ascom=
modate & secend rudder bav and contrel column, similar te those on the
port side, is attached to m atructira on the starbeaxd alde by six studs
and ruaka,

26, The starbeard control soluzn is ooupled to the port control
eolumn by & torgue shalt which has a undversal joeint at each end. The
urdversal jeints ore of the splder and dice type, the -&ia_m consisting
of laminpted spring steel plates. & eplier connection dm integral wath
each contrel cclunm pnd four belts in sach are removed to detach the
torpue shalt.

4. e medier bars pre connected through levers oy & g_;:.a::h—p.n'.ll
rod, which can be removed by withdrawing a standard headed pin at [Ty

i,

27, The ailerocn controls are coupled through =prodkets by choing
and swaped reds. Thobe arve repoved by debaching cne end of each chain.

42, ¥non this get of ocontrols ds inetalled a Jury strut, poeiticnod
Forsard of the aileren coupling chains, is used to take the pull -:-1'_r.hue:-
chain and inevenss tho rigidity of the two structures. The stmut ds
detaened by mecoving A atandard heoded pin at dach and.



AUTCMATIC CONTROLS

ig fitted with o thros axes actometic contral
: "tafibi?: 1?3% of which is pogitioned in the seme plene aa *the
i i u.;n'tml The redder and elovator units have fixed mountings
Te'ﬂlﬂawrw di;_'“&c:‘t-l_}' to the rudder bar and contral m!t_m'h by ndjust-
nl.:‘l -D-Tﬁahdmaa {3’&-’.‘.! fig. g}r whilst the mounting for thﬂ' ailearon wnit
f e aiiatable in & vertical transverse planc, tho mounting comprising a
topped bracket with o scrowed sleeve and lock-nut, Passing through this

aloeve is on ayebolt and xnurled lockmit.

40. Coupling of the aileron unit is effected '||:|_1.r a pushrod that
rune to a lewver and leyshaft, cutboard of the pilot's pedestal, which,
by meanz of lovers and a chain, operates tho aileran torque shaft below
the pilot's scat, To sdjust the pileron unit slacken bath lecknuts,
wotate the serewed zlecve as required, then re-tighten both loekruets,

41, Poth the aileron and rudder units aro mnclosed in airtight
compartasnts [see rig. i0), each comportment consisting of two halves,
sealed by an endless rubber ring. The autocmatic centrol units with
all pipe commections and Bowden cablesz are housed in the lower halves
af the compartments and muy te fully exposcd fer inspeoticn, lubrication,
atc., when the upper halves are removed.  Specinl adapters, positioned
to suit the pipe run, conneéct on the outsides of the compprtmenta with
eopper pipes and on the insides with petrol-resisting rubber tubing,
whilst Bawden cables are passed into the compartmenta through screwed
glands containing soft rubbsr rings. The push-rod outlsts are made A1F-
tignt by rubberized concertins slceves,

42, The alr compressor is mounted on the front vibratory strut oo
the centre lins of the seproplane and is conncoted to the oil reservelr
aft of the front spar frame in the fwll by pipes which man inside the
atrut fairings. The tost cock is mounted adjacent to the oil reserveir
erd close to the portlight, through which s comprozszed air pipe may be
run for testing purposea, Tre drain cock is positioned behind the chart
table on the port aide of the aeroplans, A pipeline diagrem for the
corplete inatallation is given in fig, 11,

PUZL SYSTEM

45. Fucl for normal range is carriod in twe tanks cach of 303 gallons
capacity, miunted in the vpper centre plane and the normal system is BY
gravity feod via distributer boxes in ench nacelle, A balanee pine runn-
i.t_'n.g through the front horissmtal strut fairing and conneeting the two
distributor bexes ennbles any one cngine % be fed from ony one tank.

44, Overload fuel is carried in 2 tanks each of 240 gallona
capacity; mounted in the lower centra plone, one On eoch aiﬂf The tenks
are balanced by o pipe housed in a fueltipht duct that passes through the
}Ehu:l_l._ The rocommended overload system i3 by gravity, the engine pumps

eding tha top tonks anly. A flow irdicator, im the cverfiow pipe Just
aft of the radiator mounting on the nacells, and visible from the pilot's
cockpit, indicates when the gravity tonks are full and overflowing.

5. Waunn the El.‘ﬂ'lu"it.'? Tead iz mt'crr'l.'lﬂtﬂ{! - A
i uitokble aserntion of the

::ﬁ:ff'fr:; ﬂgﬂc}ﬂ allows the pumpa o aupply direst to the oarburettors
vas Boing Litted in the pump delivery lines to prevent excess

ths int
ng. nternal relief walves integral with tis engine pumps meat be blanked
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‘ 46. Fuel cock controls are situated on the englnesr's table and are
glearly labelled; & diagram and an instruction plate are sttached nearby.
Smiths' elactrical fuel contente gauges (gee Fig:e 153}y ore fittod to all

tanks, the dials and ewitches of which arc mounied on the enginser's instru-
mant biard,

47, Tha dial calibratioms are made with the sereplane in o nevoal
cruising attitude at normal load and a corrcetion shart, ntowsd in the ene
ginger's table, is used to detsrmine the contents of the lanks when alflant
or with the asrcplane {lying at any angle other than that at which the tanka
are colibwated, In the latter cass the chart should be used in oon Juns-
eice with the fore-and=aft level mourntsd on the aids of the engincer's toble,

Thiz level in ast to show the same reading as the level an ths pilot's in-
atrumant board.

4. Dipsticks are provided, stowed adjacent ta the anginecr's locker,
to enable p check to be made on the contents of cach tank, The dipsticks

ara suitably engraved to oect the case of either wing Up flont at rest on
the matar,

Remowal of fuel tenks in lower ssntre plone

4, A bracing strut runs through ench of thees tanks; the atruts gt
be removed and replaced with the tanks, | The strute run from the sngine
gtrut Joints ai the frent spar to the aides of the ull at the rear LA,

Bemoval of fwel tanks in upper centre plane

0. Croas bracing wires run through cach tonk and must be Tecoved and
replaced with the tanks, The central gap between the two tanks iz filled
with a laced fabric panel attached to the tanks by a heoked metal strip. A
slmilar fabric attachment iz fitted at the fere, aft and ocutboard ends of
the tank, the fabrie being doped down on to the plans.

EMGINE CONTROLS

Engines not fitted with automatic miwture eontrol

9l, The throttle control hand levers are of the normal type, The
Tixiure ceatrol iz fitted with a handwheel working on o toothed guadeant
which provides & fine adjustment, Both controls ape Titted with adfuztable
friction devices and the levers are interconnected by a 1link on the under—
2ide, thog enabling the throttle contrel 4o bring the sixture contral to
"strong" when returning the levers to the closed position., The mowvement
of the hand levers is transmitted t¢ the engines by push-pull reds and bell-
oranikg, It is important that all push-red fork-ends, bell-crank beardings
tnd fairleads are freguently lobricated,

Bagines fitted with putomatic mixture contral r

22, The forepgoing partioulars apply in genarel to ongines fitted with
mutomatic mixture contrel with the exceptisn that levers are fitted ko the
Eixture control in lieu of handwheelp, In addition, ths intorconnesting
links botwean the throttle asd mixture hand contrels are removed and the
| layoutr of the punh=pull rods in the engine necells is veried. An instrue-
. tlon plate on the pilot's instrument board atates that the mixture must be
Lirengthened befere cloaing the throtiles,

20345 -1 8




QIL SYSTEM ﬁ

53. Tha oil ia sarried in two ssddle tanks en the top of each engine
nacelle, wehiind the front engine sirut {sec Figs 1i). . To fnoiliepte
warming of the oil, each tank is Titted with a small circulating chamber Lo
whigh the feed and reiwn pipes are cormectad. A dipstick 1z previded 1
ascertain the level in the fanka; this i3 stowed in the hull adjacent tg
the tool locker.

£2. The filter fitied in the sump of each fank cap be rermoved for
cleaning without drainihg the tank. Ve the laregs dismeter filler sonting
Tlange is wnsorewed the top end of the filter spindle moy be disengapged fros
1tz elip inaide the €ank and the Filter vithdrawn. An upstanding flange
iz provided round the sump to prevent sledge being waszhed down the feed pips,

2%+ The tank is drained by the operation of a 3-way cock in the Sl
This oock should be normally kept wired in the "tank to engina" roattion.
To facilitate removel of the oil a length of hose is provided and clips on
to the drain slbow. 'hen not in use¢ the heoze is stowed in the nacelle,

3%« Two Air Ministry type oil coolera are mounted on the authoard

sice of each nacelle, the Iront engine coclers having nine fins and the Tear

engine coclers eleven fins; each are mounted on thirteen fin connecting

tubes,  In the event of damge the fins may be removed and replaced without

¢isturbing the mounting or pipe rims by slackening the outer nuts (A)

£ig: 14. The coolers are Fitisd with by=pass valves operable from the

englncer's strusent board. In each case the forward cooler and the ine
b beard tank serve the front engine. The piping is of aluminium, rubber-

Jeinted with pelrol-resisting hooe.

WATER COULING SYSTEM

a%s  The radiators are mownted in pairs above the ggine nacelles, one
E cn each side of the {rent engine strut. Sach radistor has a header tank

buill on top for reserve water. The port cide rediater in esch casae ia
piped o the rear ongine.  (See fig. 18).

obs Tne radiator is constructed with a baffle which coversz the top of
the tube Block: it i= apen onl¥ at the frent end end 5o preventzs the rear
pertion of the block belng unoovored when the sercelane is in a diving atti-
tude, and pessibly trapping air in the block when the aeroplane returns te
8 normel attitude.  Whan the agrcplane iz afloat, the radiator should be
filled to the level of the filler eap before draining of f to the level of
the pet cock, in order to minimize the pozaibility of an airlock in the block
and to ensure that the radiator iz filled to eapacity. When the aercplane
a3 on the trolley, fill %o the lavel af the filler cap.

99 The mdiator shutters are meunted on tubes extending forward from
the {ront sngine strut and are net attached to the radintors. The completa
shutter unit may be withdrawn in o forward diréestion by remowing the two
bolts marked x on fig. 15. Independent shutber cantxol is previded for
gach radiator and is optrated By hand gear on the engincer's instrumant
board.  The final cornection betwean the cperating run and the shutters
takes the form of a aolf=aligning dog clutch, z& that should it ba neéosss=
Xy %o remove the shubtters the run of wires and cheins ramiing intacts A
Eeared down irdicator with sdjustable stops isx fitted to each operating
handle. IT it should Beooms TECEIsATY BO replace a copntrol wine; oore erus &
ba taken to cnawre that the shutter has full opon and closed travel when the
indicator pointer is Juat clear of its stops, ms these atops are cnly posi-
tion indicators for the erginser ond will be damaged if not olear.  The
actunl glops for the chuttors ars proviged by the shutter frame itaslfes
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GAS STARTING SYSTEM

60 The gas starting aystom is illustrated in fig. 18, which clears
1y indioates thoe components emploved and the run of the pipelines. ALl
tho starter and engine primoe confrols are grovped topetber on m panel
pounted on the starboard gide of the hull, immedintely undesr the enginesr's
hatahway, 50 that all tho engingg =py he ptarted from within the hull,
Aooeas to the back of the panel iz obtajined by removing thoe cover platea
situated on the top and undaerside of the lower centre plane.

8l. The three air bottles are mounted in the starboprd nocalls and
apre charged either by the main engine compreszor, Citted to the stertoerd
front engine, o by the awcdliory power wnits Provision iz alss mada
for the air bottles to be charged from an cxbernal zource.

G2, Thres separate o0il bottlen are provided, {poe fig. 168) one for
each compressor on the auxiliary power unit and cane for the main engine
pompreescrs The odl level plug Titted on the side of each bottle ahouwld
be removod whon £illing.

&

B3, For the atoeiser supply pipe, dreain pipes and peiser pipea, 16 in,
dlameter coppor tubing ia employed, Wnile for the pic mnd gas pipalines,
¥ in. dimmeter alusinium tubing is used. The final runa to the distribyu-
tsre on the pain enginea are of § in. diameter copper tubing.

HLANT: BTARTING

G4s Thres starting handles, ons of which ia & epare, are stowed in o
leathor satchel attached to the starboard side of the hull in the vicinity
of the sogineer's hatchway. The engine primérs and starter magnetos e
ployed are common to both gas and hand atarting aystems.

REFUELLTG
65« The three following methods are available for refuslling -

(i) By the wuxiliary power unit, mounted in the port nacellc and
agocossible from a manhole door in the nacelle, which hinges up and
forms a platforms A akin connection is provided on the inboard
side of this nacelle for the attachment of the portable suction
hoses whisch are stowed inm the hull Just aft of the midship cockpits
A Filter is fitted im the suction line betwoen the akin comection
and the auxiliary engine pump and should be oleansd periodically.
An instruestion plate iz fitted which gives the necoasary information
regording the operation of the cocks.

{11) By tha Zwicky hand pump which iz mounted on top of the hull
just oft of the pilot'a control cockplt. For this method the
portable pipes are used, one for suction and onc for delivery to
the akin comnecstion. Locoe adeptors are supplied chained te the
pipeén to suit the connecstions on the Beicky pump. The sams skin
sonmection is used as for the auxilisry power wnit, but a cock ia
fitted to ahort=civeuit the angine puap.

(11i) By hand filling threugh the filler neoks on mll tanks. The
top tanke are reoached by ths ladder illuatrated in fig., 31. Eleo-
trical bonding pointe are provided on eash C£iller neck for uss e

harnd fillil'l‘-ﬂll
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FUEL JETTISCH VALVES

5. A jottizon velve having a nominal bore of 2 in., is £ithed
te such of the four fusl ten®s. The valves are a1l of aisdlse deoign
and sre easily rezovabls for the replocéemunt of seatinga, stc. Eaah
yalve s bolted to a ring provided cn the tank, & small Frﬁ;!ﬂ.ntj‘nﬂ. Tim
on this ring vedding down on to an annular "Langite” ssating ast in 4,
flangs of the valve body. The velwe itaelf seata down om to g similay,

but smaller Ting.

. §7. The valvas ore connectod by short lengths of rubber kose to

? in. diemoteor pives which convey tho fuel to suiteble outlot poirtg op
the undorside of tho lower centro plant st the resr ongine struts 4p tha
case of tho ubper tenks, srd on the starbosrd side of the planing Botigy |
juat bahind the atep in tho cass of fha lower tanka.

68. The hosd obtainod by the usa of thaze pipes is largaly ingtep-
mantal in gacuring the high rade of discharge provided By thess valves,
any airleak in the pires having the offcot of dostroying the heoad in the
lapgth of pips balow the leak. To obtain mexizum officiency thorafora,

_ it ia imporiant that all the rubber hose jointa in the pipo-lines are
guite airtight. In this connettion it should be mentionsd that tho lesk
waich would normally esgur whore tho velve spindle onters tho body castirg
iz swiomaticelly puardod againgt when the velvo is oponed to ite fullest

gxtint by & spozial '*[rrm.g-it.n" washear.

68. The valves wre operated by sorew and nub dovices, rotation of
the cable drum caueing the velves to lift. The control cablas ara
Brought dowm into the hwll and thonee forward inte tho pilot's coclwmit.
The pilét's contrel takes the form of four zmell handlos mounted on the
coekpit eviling, accessible also to the suxiliacy or sceond pilot. To
Tuily open the valves approximately thres revelutisms of osach handle ard
raquired,

ELECTRIZAL INSTALLATION

Pewar suppiy end eocumulater chorging

0. Teo sources of powsr arc providod for this installotion,
ramoalyt—

(1} 4 S00-watz, 20-pmys ponarator whiich 4 mounted in the port
nacelle on the port side of the fromt angine, {roam which it
iz driven by meens of & flexible drive. Terminal blocks,
adjacent to Lhe peinerator sounting, are furnished to accomso-
dete the cable ends when the panerator is removed.

(it} A 30C-wett, 12-volt dynasedor whish is dircetly driven by tho
suxiliscy powsr unit in the port nscelle. 7The dynaootor is
aloo employed to sturt the suxiliary unit, power for thio
Purp2ge todng derived from an spoumlator (12 w. 50 a.h.
Alkaline, typa H). A push=button swileh on the =ain oontrol
pantl L3es £ix, 17] is opsratzd to make the neusasary cizcuib
for starting.

1. Thu esbles froo both ponarators sro run to the msin oontrol
S and the chungee-over of the gonnections from the 500-watt ongine=
Fiven goendrelor 1o the 300-wotl gencrator is sfToctod by S-pin goakotd
bl Miish engege a b-pin plug situstod at the top of the sontrok
panol. A dumny plug Lo provided to ressive tha B-pi t of tho
s Sorm t S~-pin nooke

72. When the Alkaline sccumilstor is resoved from thoe ssropland
the leads which previously chorped this spcumilatser are connsoted o 8
mpecisl dumsy terminal blook (=ee para. 75).
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3+  The engine—drivon gensretor control consists af n ptapdaed
Ek.Il. betiory out-culia sposial rogulating seiteh, a fixed rosistansg
unit, & 0-20 smvetor ad a 20-0-20 voltzster. The regulating cwiteh
has thres positions - "Pull Charge”, "Helf Charge” and “0ff*, wod ot
the sommencomont of o flight the ewitch should be placed in the "Full
Charge” position, when tho gencrator will supply all lesds connected,
spd in addition chargo tho Alkalins pooumilater at about 3 I 6 A8 .

Tds Aftar a 't-i'_'IIF:I';. ﬁq’;&]‘bﬂ.it‘g on tho initisl atate of +he ool
lator, the fully chargoed state will be sasprosched, this being indicatod
by the voltmster ghowing e rize in voltago, which, if allowed to con-
tinue, =ay poasibly reach 17 volte. The switoh should be moved ta tho
“Half Crharge” position when the veltags sxcosds 14k velts, thig charge
redusing the voltags to shout 14 volts and tho charging rote to & small
valuo, sey 0~L pmpora. Waon a fully cherged sceupulater ie plesed in
the asrcplans, this effeot will usually occur in the £irai fow minutea.

Yoe IH 18 arative that the g 16 #rould not o orun unless the
AEisline ascusilator loads are properly connecstol to the Ator
€f connocted Lo the special dursy Lorminel bheck providaed. Ths dummy
terminal block will bo found sdjecent to tho assusulator atowage, and
iz wired to the syatem in such & way as to prevent excitstion of the
gonorator if the morcplons is flowm withouwt an sccumulator. This is
offosted Dy connecting the acoumdator negative lead 4o the ganarator
pogitive lead through a resistence, thereshy converting the genarator
contrel winding into & poworful shunt winding of demsgnatising polariiy
what the contecl switch iz 4a the charge poaiticn. Tt is ismaterial

which way round the eonncoilons are mpds pe the two dousmmy torminpls ace
elostrizally cormectods

76, A emall rosistance [sbowt 1 ohm) is incoerporated in the dummy
torminel block to limit the short sircuit curront which would flow dus
to residusl penerstor volisge wita the comtrol ewitch in the 'off®
positions & feulty connection in this eivcudt will lopd to cxcogzive
voliags ard damoge to the generator and any servicos gonncotod if the
eontrol mwitek is dnadvertently pleoced in tos 'charge' positicn.

7. Should it bo desired to run any losd frem the scoumilptor
with the generator removed, the charge switon must bo in the "ofZ!
poanition, otherwiss the sacousulator cirguit ds brokor.

78, The scoumilstor cherging switches, ote., eccupy tho lowar
half of the main control pensk. The mpin switch for chorging the 2-
volt mocumulptors i3 on the leftwhand side of the pahsl and tho rhoostat
for rogulating thoe charge rete iz mountod in the centro. AR =5
ammeter is mounted pelow the main switch to indionte the charging
swrrent. The main switck for tho li‘v-u-:j-l*l;l!;g -.]l;;:--hr. u.l:.l:un:.lJ_.:::L‘: in
oo tho right~hand =ide and & special ¢ change=cvar mei ]
eecaphoged iEhtb.u santrs at the botiom ¢f tho panel. Tho 20-0-20 ammoter
fer thoszo socumulstors 4o to the ripght ond below the main switoh. A
tapping takon from both sides of the coupled chango—cvor switeh supplies
thy filament hepting current for ihe wireless velvea. The maxiliary drivan
dynamotor ie reguleted by n rhecstat.

wipghting and fleras

759, The port end starbosrd novigetion lempa aro situsted at tho
tins of the -.m-{:q.r plunoe and housed in tho locding odgos  Acoeds to the
lurss is obtained from the uppor ourfaso of tho planss, but oince trasl=
slatos ore not provided st these pesitiooo, a pipco of Z-ply wood
approxisately 2 ft. 6 in. squors ond et lepst o f in. thisk ahould be
Pluaed scroon tho riba in the vicinity of cosh luwmp whim 1t la noacasory
to ingpect thos. This will oncurs sdofuata pupport and prevent domsga
to the planoa.

3431 12




. |

a0, Tho tail ;—,p,'.'lspf,;i,cr. Enn:l'_._' iz mountad on tha storn of Lthe a1l q
ard all threa lamps are centrollod by the pilot from one unit of o .

Tounit switchbox (2es fig, 18], situsied on his instrumsnt board, The

upward identificotion lamp is mounted above Lhe upper centré plans gp

tho cantrs lins of ths mareplanc. The idontification switchbex with

puilt=in morse key is also mounted on the pilet'a instrumont bonrd,

8l, The meoring lomg {wnite light) io carried pi the Lop of a
hinging ooat above Lhe upper cenbre plans; when the seroplans ia in
flight the osst is lowsred. The lamp is controilad by o awitsh
situated sutside tho ontrmneda hatoh, Baising and lowering oporations
are effectad by o cord which terminsted st a cleat lototed on the
atarbeard ongine nacelle.

BE, The ateaming lomp is smployed when the aosreplans ia meving in
éarknogs on the water., The lump is mountec on the mooring lomp maat,
immedistely beneath the mooring lamp, and ks controlled from the J-unit
arvitehbox previously referred to, the iype of mooring msat supplied
heg two furtier lanp sockeis loocpted near the beae but as bhose are not
used they nrée blanksd off,

3%, The wing tip flares aro cerried below the tips of the lowar
plange and oame opsrated by pushebuilons, wired in tho negative lead of

this service. The flares mastercoontrel, wired in the positive laad,
i provided by one wunit of the J—unit awibcohbeo,

BOAME GEAR

Ganaral

e, EFrowision is made for carrying belew the lowesr plamaa the
alternntive bomb and torpodo loads showe en fig. 19, The torpedo load
ig not reiessable in flight., Eoch bomb position is numbered to
coancide with the number on the relsase awiteh panals (oog fig. 20).

Fuainﬁ

- 8%  Tho main boobs arse fuped by twe levers which are losated to
the starboard side of the bemb-aimer's eockpit. The loft-hend lever

operetes the fusing gosr for the port bomba end the right-hund lever
the fusing pear for tho siarboard bomba.

85, Twe boare wires, one for vach fusing wyatem, run frow thoad
Yovers along the stathcard side of the hull to the top of the froat apar
irame whote Lney diverpe, ons to port and the other 1o atarbooard.
foilowing the run of the port wire, thie thon passea threough the loading
wdipd of Lho lowor cuntro plane to the lusding odge of the lowor outar
Plane where il 1o conneeted to a lever mounted on o torgue ahaft. To the
torgue ahuaft are pinnagd iwoe ETip lovors whish project from bho undoraids
ol the planc sno which, in turn, enpuge btrip lovors peoaltionod on tha
forwera wnd of 1he externnl bomb bosma, The universel bomb csrrliers
ardg mountea in laddon on Ehsgo boane and their fl—'—'lit'lg-‘: tubge ars intar—
connectod, thus making it possible for Lhe boob=uimer to fusa all bomba
on Lhe port plane by operating the loft-hand lever, fa pravicusly
blulerd, L BLOLPDOEAE DSobs are fused Ly .nwru.l’_if-n of {tho rJ_E[:Iﬂ.-'hIl.nd
lewor, "Teil®, "™Mowe® snd "Safe’ positions wre made olesr by an
indigator plale and neteimd gusdrant, It is Lmgortsnt that the bearings
af tha Lrip evarns in ihe leoeap F,],u,nu. ond thus 1'&!].!“'.\5 paar O +tho hamb
Gipams B0 Ropl Lhoroaghly lubeloatod,
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Releasing and bomb=simer's contmole

A7, The main borh laad ig roleased by glectricall-r Operas .
fired bomb relesze gear, the aslector switches Tor which ;ra%mﬁcﬁt&m
of the bomb-aimer. The gwitehes, which are in four unita af four, are {ip=
dividually marked {gce fig, 20) to correspond with the fumbered bomk
positions shown on tl_'!-: key diagram rivaeted to ths ingide of tie hingsd door
that protasts the zwitches, After glosing the reqrired seloctor ewitches
bombz ere releaged by the eperation af Eha poar=shaped Piring switch -:c-mq:'-.
Be all positions. Tt should be understosd that every bomb for which a

aclector switch iz closed will be relensed sinultanesusly i 2
tion of the firing switch, 4 0w oEingle opers

83, The entire bomb load can be discherged in emergency by the Oparm-
tion of o Jetiison switch which i3 disposed centrally balow the zelestor
switches, The wiring of the jettisen gwiteh ie arranged in mueh o AT
thet eperstion of' the switeh energises a1l bogh releazes, whether the
selectar switches are in the "on" pr Ygiyt positicn, esmd fires all cart =
ridges, The Jettison operation is performed By 1lifting the cover of the
gwiich and depressing the irdienting lomp bulb which fémme the inob af &he
prass type switch ineorporatsd in the unit,

Flilet's sontrols

B, 4 sclector switchbox, mounted on the ingtyaesnt board, provides
the pilot with alternative control of the port lignt series carvier i.e.,
positdons 1, 2,3 and 4 in the book systen, (sce fig.20) Thiz is to erable
him to discharge flares, landing lights, smoke floats, eta, In these gip=-
cumeiinces tne pilot is given full snd zole control of these positions by
putting them out of eirouit on the bepbeiimer's panel,

8. Thie Sg effected by tranzferring the S-pin plug, sontrolling posi=-
tiong 1, 2, 3 and 4 on the bombeatimeris panel, from itz ®live" seckat £g an
adiacent "dummy" sosket, theveby rendering frsossible the sccidental relepse
of landing flares, ote,, by the bomb-aimer, The pilot'a firing awitch,
which worke in econjunction with tho selceotor gwitchbox, iz of tha fixed type
and iz mounted en the port zide of the cockpit. 4 jettison switoh is mounted
immediately above the sslcctor box on the instrument board snd 4n an amer-
gney the pilot ean releass the entire bosbh load e deprossing the indicetor
lamp of thiz switch, It should be meted *hat the pilat's Jettiszon swiish is
effective urder all conditions, ovea wian pazitiens, 1,3, & wnd 4 pre out of
cireuit on the beob=afmer's panel,

91, The pilot's controls are somplsted by a deuble-pole mastcr awitoh,
lécated on the instrument beard adjacent to his selector awitehbox, Iy plac-
g the switch in the "eff" pesiticn, and thoreby eutting off the sunply
furrant, the pilot cen ronder tho whole relcase aystem inoperative. The
BWiteh iz wircd te a Z-way torminal block und S0 amp. fies situated on the
Wain ¢lcetrical control pancl (Sco fiz. 17)

Light seriss enrriers

82, The relcasc of bombs, flores, =to., from the light serica carriers
in general as desaribed for the main bosb load, ths only important
ifferencs being that release is effcoted by slectro=pagnetic slip Ingtead of
Sartridge firing,

| Bomb londing afloat

! 8%, The loading winchcs (see fig.21) are Cixed in position on the upper
Surfnee of the lower pleans by dropwing them over spigets, and accuring them
in pomition by the links and pins pravided, The rear ond of cach winch is
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held doan by a krurled acrow which is scorewed dowm into & socket in the
plane, =idway toatwasn the mabber pads that provide a steady at tha rear
of the wireh, The winshes are ground souipment,

94, Access to the latch fittings and the spigot ml.-m'i:i.nga for the
wirchea iz obtained by remcving the cover plates on the upper surface
of the lower plane; the oovera are zecured Dy guick-relsase catches,

g5, The latchez are secured in the "Free® pesition by the tavered
locking=pin and the winah cables are fed down through the latch fittings
to the meiting scow Lenceth. The ciable ends are fade Past 0 the stelk
Fittings on the bomb beam aszembly after which hoisting may occmmenca,
Attention is drawn to the notice, lecated beneath the leading edge of
the lower plane, referring to the projecting fusing levers, wiioh rends:=-
*levers must be at red 1ine when loading bonba®.

6, Holsting should be contirmed until the ecable cormection appoars
at the lateh fitting, co-operaticn between front and rear winch operators
will ensure that thia takes place aimiltaneously at both front and resr
fittings. The eatchas should than be releazed by the reroval of the
tapersd locking=2ins and & furiher haist of on inch or so will psrmit the
tongues of the cateches to anap into engagemant with the zlots on the
stalks. Ths tops of the stalky are shaped in guch & manner ag W0
eneure smooth engagerent and disengepement with the eatch Flttings, Yhen
engnging, & deubla=snap eccurs at the eateh fittings, but the tongues
ava oaly safely home at the second spap, when it iz poasible to fnaece
the tapersad locking-ping into’ the holes marked "locked". Only after the
docking-pins are inseried maly the wineh <ables bs removed, Replacement
of the covers referred to in para, 24, satomaticpily holds the tapsrod
locking-ping in pozition. Finslly the elactrical sonpections ars made
beneath the leading edge of the Lower plane Just forward of the bemb
racks, all of which are ¢l#arly marked Tor thoir respzotive bombs, Ha=
versal of this proecedure permits the lowering of the Tomb beams,

Tﬂ.‘p-&:ﬁﬂ laading aflcat

¥7. For torpedo hoisting (ses Ffig. 21.) the winsches are meunted on
Lhe centre spiget of the three at the front and the resr spars. No

satches are provided at the centrs epigots; oo they are only torpeds hofst-
ing points and areé not arranged te corry bomba,

E5. The suspension is taken wholly at the four bonb latches and the
generel procedure for hoisting and snepping heme the tonguas of the
latches follows that adopted for the bombs, Eefors attempting to uncoupls
Lo "-"I'E.I':I..E'I. tl.l'h:l.c!-a ii Lk i-.;i_'lwtmt o mas T‘hﬁ.t all fnur Mtch WJEE R
e tly .,=‘5;_B"E'5'i ant lecked by the taper—pins.  The winches may then be
Pimovsd and the covars replaced.

WIREIEAE TNSTALLLTION

Inatrurcenks

tallisho Torision fo made dn the fixed wiring for the alternative in-
El.... : 1] t: sty DT I'-:':-‘i'& ang BN 4% {5:;.3 ﬂEﬁ. e and 23}- The aotor
:E-:uﬁ?"ﬂr' T‘H Provides ine BT, supnly for ofther installation, is
g:;,;-j_:;u:“::hbﬂk%f:d ".Jue.-:i:u:l the wirelczz opsrator. The mtﬂr'a;m‘mtﬂf
s pil;rr ....i_-|_. 5 IJH..J:-fI atove the porthele at the side of the GDErator
A 1T, choke and o Tiisitd two l-mfi, condensers, two 2-mfd, condensers,
Ehe motor femeraior oo, HOKS, L= nounted in a erata on the shelf abovs
=0, L Tis h-a.'l"-’d‘ﬂ-‘l:"i"tn Eﬁﬂﬂmtgr— 5_: =i el cn oo wtiﬂﬂﬂ




under the cperator's table, above the battery crates, send the fixed
wiring i& 20 arvanged as to allow for either instellation b

exployeds The LT, supply for cither instellation is obtained from &
1Z=volt accumilator through a rhecatat and voltmeter panel: One of
these chokes 1s cut out of civeuit when the T.R,4 installaticn ie in
use, by the tumbler switch marked "Transmitter filsmont! situated an the
aide panel., When the transcitter=receiver, type T.R.4 i3 instellsd the
side tone unit is mountod on & wedge plate provided on the operator's
table, The H.F. filement chokes are mounted behind the wireless bullk-
heed above the instrumenta, When the T.X.45 and I.R,X.4% ingtallation
ia employed the neutralising unit is fitted to a bracket provided at the
right hend corner of the shalf above the inatruments,

Aerinls

100, Two overhend merials are fitted, one for short wave and the
gther for long wave transmission and reception. The long wave aerisl
consists ‘af twe parallel wires coch of which extend from an outer fin to
a boom on the trailing edge of the upper centre planz. The lcad-in ia
taken from tha booms and the leads converge to an insulater, fixed o
the centre plane panel wires, and then paszs to o deck insulstor cn the
port edge of the bull deck, The merial attachments at the rfins are each
provided with a spring in order to provide for the adjustable incidence
ef the toil pleanc. The ahort wave aerial is attoched by insulators to
the port btoom on the uprer centre plane and % o deck insuletor, similar
E2 those erploysd for the long way asrial. The acrinl lesds inside the
all are of 3/16 in, diamster copper tubing, rubber=-covered,

101, A trailing aeriel is provided with its operating wipnch mounted
oH o wedge plate. The aerdal ix paid out through the hull by way of an
insulated fairlead, & watertight cap is furniszhed from this insulater
whan the fairload, or inner portion, ia remsoved. As the top of the in-
gulator is approximately only 12 in, above the rermal waterline, the
aerial must te wourd in and the watertight cap fitted befors landing;
failure to observe thiz procaution will result in the compoartment becem-
ing flooded,

DNTERCOMMUN TOATION INSTALLATICRN

10z, A combined miarepbone and telephone Jack is provided st each
of the eight stations in the aeroplane (see fig.24). For communicaticn a
selestor switeh, controlled by the wireless operator, fg fitted, The in-
stallation ingludes en emplifier, three E-volt accumulators, two S0=volt
H T, batteries and appropriate plugs, socksts and terminel blocks,

103, The amplifiey iz mountad on the shelf abave the wirelass in-
otallation and the seleator switch is situnted on the instrument panel.
The batteries and mecumaletors for the H.T. and L.T. supply, are housed

;h o crate, marked T/0, which is leeated belew the wirelsss operntor's
ek,

MARTHE SQUIPMENT

104, The seroplons 1o provided with &ll the necessary carcine
Equipoant, ths components of which ars of the uvawal type and needing no
Epeciul merntion,
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Bollards, ete.

105. A main mooring post is situnted at the bow on the centre lip,
of the acroplane, and it may be left in ite oporabing position except
when tho bogbh zight is to be used. Stowage lo provided for the post
on the ctarboard eide of the fromt air gunner's esckpil. A pair of tyin
bellards for heaving lines, ete., ia aituatud Ono on cash side of the
fpant air ,E,‘IJHHE'I‘I-E aockpit. A learge fixed eye for anchoring purposgs
ig locatsd on the keel, aft of the pear step, tnd & largs single bollarg
ia pituated at about the same position aft, but cn the wop of the huell,
Holding-dewn eyes are provided below the tips of the lower planes, and
anchoring eyes for boats pre furnishad on the inbtard sides of the ‘l'-'i!'l.g
tip flocats.

Hooring. .

108. The main mooring is from an eye, situated at the keel ngar ths
bow, which carries the usual pusnant and sheckls. Asscclated with it
i3 a riging pornant anchorad at the junotion of tho kéel and the chine
ard terminating in a rusning blosk esbracinge the main mooring pernent.

107. Supplementery sicrm mooring, or Lowing gear, is provided by g
threa=leoreed bridle, tho lsgs of which are coupled to & sheckle; the
short centre lop teradnates in a nocso that fito over tho main mooring
pogt. Tha cutsr leogs terminets in quick-attechment fittings which
embroce tho jacking points situated below the rocts of the lowor planes.
The attachment {ittings may be plecad in position by lying prone on the
plane and reaching dwvér ihe ledding edrs.

1CB. Anchor mooring is also provided by a Mark (ITa. anchor ond &
gchnain. The anchor is atowed on the starbomrd side of the fromt ajr-
gurner "= coskpit and the chain in & losker below the flcor of the cochpii.
Sneaves for the anchor chain are situsted as follows:i—~ Cne stepped inteo
the top of the main mooring poat (this sheave ie stowed on the starbosrd
side of the front cockpit) and another on & hinging stowage below the
floer.

1LY, The end of the ancher chein is sttached 4o a strong peint on the
kool to whish i alse atbached, by a short penmant, a elaw-type chein
Eopper; thls may he seccured to the chain ot any point and 50 perzit any
desired lemgtih of chain 1o be paid out.  Heaving linss, boat hook and
i;':&u;? are wlso provided. For details of the mooring equipment ses
.E'- 2a

BILGE SYSTid

Power

110, The wain bilre piveline =uns longd tudineily through the mall ed
Picks up the bilre pipsa froo the verious watsrtight compartoents [ses
fig, 25). [Eaoh plpe is fitted with s Bapd controlled velve, the posiuiond
of whieh sro indisated by labels. The sustion pipe, comesting the medin
pipeline 40 the auxilisry engine pump in the port rasells, runs To tan
P by wey of tho iower plenc roar spar snd rear ongine strut. A Sodras
pesh filter, incorporated in this pipeline, ia located at tha rear SPAT
fraze.  The delivery pipe from the auwilisry engine pump passes QoW
the resr engine siret and digchargsa from the underoide of tie lower pland.

Hund
alle kB oportable and-gperated bilps plop ig provided, the sustion

nage of whish L8 ottoohed to & connecticn fitted in the main pipeling,
Just fermurd of the sidship cockpit. Thoe sommestion to which the sustdon

AT,
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hose L5 attaghed i ITurnished with e blanking cap which ia remdved only whon
tho hand pump is emploged. defore bllging oporations commance, Lthe dia
gharge hose should Bbe led outhosrd through any sonveniont cponing. The
pump is stowed forward of the midehip oockpit.

1L2. The hand pump may be deteched from ita stostige ond Titted with
the rnozzles provided, to remove losal water. The nozzles are stowed
pd jacent o the pump.

113. Bilge watler L pumped fron the floats by mesns of the hend penp.
Four puetion connections are provided on the wpper surfncs oF the lowar
plane immediately above sach float, and suitable adaptors are stowed in
a boag edjocent to the pusmp stowipa.

AWHLINGS, VENTILATGRS, ETC.

114, Two lorge tpiarguler awmings oro provided fer uoo shile on the
rater in tropiesl climates. The lower points of the awnings meo ottached
to two bollsrds lecated cne ferwerd and one aft on the hull desking., The
upper points and edees are secured 0 the contre and outer planas {zes
fig. 27). Yhen erecting the  enings,use should be made of the ailsron
imspection ladders illuatrated in fiz. 31. The osnings are of such o
width az to cover the engine nooclles, and thua afford protection from the
sun to personnel working on the engines.

115, 8ix largs ventilalor scoops ure brovided. Thess oay be wsed ot
any of the opening portlights to assist in ventilating the hull shile the
asroplane is epeorating undser tropicel conditions. Canvas COvers ara
furnished Tor Lhe engines, the airssrewa and the mideship cockpit.

B{ERGERCT EQUIFMENT (VARICUS.).

116, In addition %0 the parschute stowages & number of Sthor items
can agreeniently be grouped under this hesding.

117,  The hull is provided with & nuaber of setectight partisl bulk-
nesde of such & height as to permit any cne sempartment being Tlooded
without overflow ints the pdjoining comparimerta.  In order to provide
o reasonable geongwey, parts of threg af these bulkhopds are hin_g«m urd
normally lie flush with the fleoring of the rull, but may readily be

cloasd upenrds and clampad inte position.

118, Each scmpartzent in the hull o provided with a bilge pipe
connestion for both powor and hend bilging (see fig. 25).

113, For acoszs to the hull bottem all floors, eto., are readily
l‘lal:r.ﬂ'.r::hlu and for emsrgoncy rEpRirs & DO of leak stoppers is provided in
the englnecr's tool locker.

etol and cortridges, six
120, In mddition to the uasual {nignul piE y 8l
distress wignale are carried, three in housings adjonent to iho midship
coakpit and threo in a coophrizent in the upper surface of the uppor cenira
plane. Ascess to this compartment 1a gained by means of a rip wire.

121,  An inflatable rubber dinghy,cceplets with bellcws, short paddlos
and socergensy ratlong, iz stowod in the hull aft of the midalily coakpit

and & further stowsge for emerguncy reticns is provided below the sooker

table.
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HANDLING

i asartad to opd frem the water on a
ﬁdﬂlgz;agz ::ﬂ:l;]ﬁulgnzﬂl; ;i:.amn-el;.‘:ﬁ brelley. Cablos are fixed to the
i3 ni‘c'thn trolley, one on each sids, and with Sheir froc énds ter—
m.':.'.-'t-_a in hooks. These eables when hooked inte eyod on tho sides
n?"h:huful]_ sorve to eorrootly pesition it above the eradle [sec fig,
EE} : Alternatively the aoroplano may ba li!:t*_:-i o the water oy &
-:ra.;u.' ard by the wse aff the sling i1lustrated ip fig. 29.

: i it may be brought
1%, If the mcroplans is beachod in an EmOIEENCY ‘:: - :
to and paintained en an even kool by means of Lhe ad justable beaching
legs (sea fig. 30} fixcd under the jacking pointe at the lower plana
roota.

KATHTENAHCE

Enging footrails, ladders, olo.

1g¢. One pair of engine access feotrails Is provided complote with
camwaz topl eatchars (sce fige 31).  The footrails cre each made in
two zeckions, the forwayd pertien of each being intended primerily for
atracrew pemoval. A plank placed transversely across the extreme for-
ward onds of the two feotrails provides aceess to tho spinner and
airsorew hub beolts.

155, Rach rail iz ‘ettached by two sphorical plugs at the <op of
thy twe wertical bibes, front smd rear, end By a pin &t the bobtem of
the front tube, all of which alide into suitably desipned sockets
bolted o the =ide af the pacells.

126, The forward oxtopsion, which iz roadily detachablo Qo show-
ing, is provided with a Thiré ball plug Tor conveniones of orscticn.
When the footrail, comlote with exboneien, iz ercoted the front ball
should [irst bo cmtored inte the lotg slide on the fremt end of the
nacolle in order Lo fake tho ovorhung welight, The rodil should then
be pushed ferward until the frent attachment ball proper can be entered
inte the semo 81id  further mevement forward then disengaging the
firzt wall, 111 further mevomont Terward will allow tho roar
attackment bell to be ontercd inte itz apmrepriste slide, the lower
front pin cntoring inmedistcly before the footrail is pushed right heme.

12%s & fabric bucket seat is supplicd for sbteining aceess to the
Puol wrd cdl pumps, Jots, ete. Bolow the enging. It may bo slung frem
o eyes provided on the footraila,  EByos are provided on the sentre
dine of thu engine cowling, séjacent to the nacelle strus, %o which a
sefety ling may be attached,

L2, A ladder iz supplicd for accass to tha u for
: @ upper gentre plang
hard refuelling, ote. The top rung of this lndder hosks en te fitbings

:.tt:.ch.":"l tc' 'tlm = ':':“I“ . ][u: 5 =75 i s
bolts are prnuide? =P Just inboard ef the naccllew. Foxs

on the wibratory atmuts for secur the lewer erd
of the 1addor By ooams of the drop—ended pin ut,ta.-;hn;::g similar pina
are alse caployed for hooking the uppor ond.  The ladder may te fltted
of gither the port or the starboprd side of the cemtre plans. I% 19
stowsd on hooks on the port side af the hull, aft of tho rear spar
frems.  The marhole cover Below the necelleo, when open provides a
cervenient platform frow which the Lowsr ond of £ ho ladder Bay be

roxahid, and aAlse provides s .
RnLE and tho o or tis Hanogaone ke the ell tanks, suxilinry powes

Allaran inspéstion laddora

159, Two ladiors aro provided mnd alzo a
lank b
wﬁﬁqﬁ:ﬂ:‘um{mu fig. o1). By ﬂmpai:l ﬁﬂsmﬂﬂ
ol ebd protion of the aileren hinges, sto. may bo
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EMGINE CHANGING GEAR

EEEi:r'n: Ji!}

L30. A Jib, with oll nocessary accessories, is provided for +ha

purpese of changing engines and equipment pertaining therat
the asroplane is ashere or afloat, perteaning tharate, either when

151s Toward the lower end of the Fib (ses fig, 32) & cable-driven
winch is houszed, cperated by a pair of orark hanﬂ.;ﬁs. : A cable mans fvem
the winch and passes up ineide the jib to a pulley situnted at the top, and
thence over a seccnd pulley fitted with a sheave and an attachmend belt;
the latter pieks up the links on the lifting bar (see para. 134).

152« When in use the lower end of the Jib, which iz furnished with a
Tixng bolt, 1& located in screwed sockets on the top of the hull or lower
cemtre plane. The Sockets aro provided with btrass blonking plups to pre-
vent the ingress of dirt when the jib is met eoployed. E

145. The upper and of the Jjib iz held in position by o *ie-wirs anchasad
to the front or the rear sgar of the upper contre plane, this drepending sn
whether 2 front or rear engine is to be fitted, The tie-wire 15 adjusted
spprexivately foxr the negeseary service by means of a mmbar of lirk plates,
suitebly labelled, inmerted in its length, whilst fino adfustment 46 effected
by & screwsd adjuster; alac located inm the tHie-wire run, which is operated by
& teemy tar (sec fig, 58).

Engine lifting

i3, The engine that is to te slung i=s lifted by flexible cable slings
wiich pass under She reduetion gesr easing epnd the erankcase at the carburet-
tor end [see fig. 58). The coble enda tevminate in ayes whlch are attached
o two tubes fitted to either end of fthe 1ifting bar; on tha 1ifting bar are
the twe link plates that accormedate the attechoent bolt referréd to in para.
131. Tt should be noted that padding of a soft nature must be applied to the
| elinge whove they came dn contaet with the engine.

e T T L e —

Eadiator 1ifting

135, A spesial #ling iz provided for slinging the radiators. The aling
conziete of a padfed fabric bend, which passes arcund the upper erd of the
tube block, and o pair of wire pennenta which attach to the radiator lowsr
rear fiwing eyes [see fig. 33).  The saling may be resdily attached when the
radinter pesr seeuring bolts ave removed and the rodistor hinged fexward on
the frent belts. The Jib and winch exployed for engine lifting are employed

fer hoisting purpsses.
Aarsorew 1irting

shackle 18
132, The engine jiv and winch are ngain employed, and o split s
Srovided which is seowred to the attechmant bolt on the winch cable lowsr pul

ley {aee iz, 33).

SPART ENGINE SND ATRSCEEW TRANSFORT

= g
157, Brewision is made for the transport af & spars engine on the top
e kil bntf:n:L Eﬁ: moin cpar frames (seo fig. 33). The mng ine, womplota h‘i‘ih
Specicl transport trolley, is heisted by the #ib referred to in proavicus p;.‘l.r‘:qn
Brighs, and lowsred on to o puir of demountablsa rails which attash $o the
end I'*::.r spar frames and project forwnrd therefron to recelve the oradle.



128, The rails are attached to zuitable fittings (sce fig, 53} '
which in fum are secured fto the top of the Khull by bolts that entge :
aerewed sacketas provided thereon. When the rails are not Titted, the
sockets are slozod by brass blanking plugs. At the forward end the
rails are joined by a detacheble distance piece (see fig.32) which
must always be secured in position before an engine iz lowered on &g
the rails, The distance pieéce acots as o tie-bar and prevents the

rails from spreading.

138, The engins trolley, when lowersd on to the rails, may be
wheeled aft to the correct stowage position where 1% should be firmly
clamped by the fittings provided, & canvas cover is provided to

protect the engine whon wmrried in this position.

1440, Slowage iz provided for two sparé alrscrows in tha rear end
of the kull; the tractor airscrew iz stowsd on the port side and the
pusher airsarew on the starboard alds,

DOMESTIC BqUIFMENT

1€i.  dm iece chest of sgpacial dezign is provided, hawving an inner
grid food container arcumd which ice is packed, Ineulating matarisl is
inserted between the double skan of the cuter casing, A eock 1= pro=
vided for draining purposes and the complate chest is readily removable

for cleaning.

142, The lavatory fitted is of the "Elsan" chémical typs which
has a removable inner container within an ocuter shell., The shell is
connected to = specizl venturi type ventilator. To ensure satizfactory
service, it 1s important thet the removable container is choarged with
the special MElsanol" chemienl soluticn, a one gallon tin of which ie
stowed in the lavatory compartment.

142, The correst procedurt for charging is to pour approximately
one galleon of clean water into the bottom of the confainer and stir well
into this about one pint of the concentrated chemical. The outfit is
now ready for use and requires no further attention until the container
becomes half full when it must be removed, emptied and recharged as abo¥e.
When net in use the 1id should glways be closed,

144, A Clyde cookor is provided having two standard Primus stovesd
o beating units.  The cooker i mounted on o stand covered with stain™
less stesl, which ensures adequatc protection from fire, Stowsge i
provided for i gallons of paraffin on the port side of the gelley.
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