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[Iptroduction

“1.. ¥ This”séctionis intended " to 'serve’as a
gcncral gmdc to.the location of &l cockpit
‘controls and mstrutnents Jogether, wnth the
‘method of operating the’ controls where this
:is not abvious..--The layout of the cockpit
is illusirated in fig, L

FLYING CONTROLS

'2. " "The glidcr has side- by Sside scatmg for in-

‘structor and pupit. The main flying controls,
‘which- arc.conventional .in operation, Uarc
duplicated;. subsidiary controls, for the lift
spoiler and tow release, are centralised within
casy reach of both the instructor and .pupil.

LIFT SPOILER CONTROL

3.%:The . hft'spoﬂcr control is ccntrally
‘placed inithe floor of;the cockpxt*?‘ it is
‘moved aft to open the sponlcrs .The control
" " spring-loaded .and .must be: held ;inthe

‘ired open. posmon. it may be: retamed
1uthe fully open position  when the“glider
isi'parked by usmg the*safety harness ;as
‘retaining vstraps: - The “spoilers . dre2auto-
maticaily lockcd in the “closed - ‘position 1o
prevent them " floating ™ in flight,

TOW RELEASE; CONTROL‘

4.% The Ottlur tow release book is-mounted
in the nose of the fuselage forward. -of the
front skid. 1| It is operated by a‘ cable,
terminating’s in “a" yellow-painted : knob;
centrally placed immediately below - the
instrument panel; the knob must be pulled
sharply to release the tow cable... A trans.
_parent plastic panel is fitted io the Aoor of
the cockpit, immediately above the release
~hook, enabling the pilots to see the tow cable
.attachment in flight,

+ WARNING

4 g It ); cssentml that the tow coble is fitted.
_A+with a cable. release’ ring (‘Reh 0.,
5 v ZGEYIJI) both for winch launchng:nd

acro-tow. _ The use of any other type of

e “ring may couse jammmg and fmlure of
= the releage. - ... =X AL b g

i INSTRU MENTS
L5, The mstrument Panc! carries; the instru

‘mentylshowd{injfig: 17 The; turn-and-s}sp'
:imdicator;is operated electrically, the’ power
.being supplied by:dcy. batteries stowed in a
pocket on\thc port side of the instrument
'panel; it.is controlled by‘a switch; positioned
.alongside - the instrument, whlch is moved
'down’ for:oFr-and up for on- The instru-
mcnt xs mtended for mstruclmn and mtcr-
'coudluons thé"ﬂower supply s adcquatc for
.several months use,.

*Thc turn-and-slip indicato’ is'1€ss’ sénsi- .
twc vandy Seivesy .higher: rateszof cturn <than .
'thc_,jnormalhustrument fitted to.powcrcd,
raircraftiithetcalibration®is as.follows:—=

.Rate't1if(pointers movement . fri%in. from
i zero) =450 deg. Der minute. et e -

tRate; 'Z;F’U)OIHICI' oveiaent.: g?\m tgom
A§:zero)=1,170; dcéaft’lper minute. i 47

‘Rateswhenyfhe limit Stop ‘is Teached =2, 250
$: degper Tinute;

SEATS

1% Xhel r¢mo\rablc seats are%f spruce. and
p{ywood fconstruction? The'*seat | ‘bearers
“areislotted=intothe fusclagc frame' behind
xtheﬁscatﬁnd‘»{ stvgn , the ; fusclagc frame
qmmedtﬁlely front:¥to : \yhrc : they;are
sccurcd*"byia )Iealhcr strap,wthey arei not
"adjustable?

*8.% Mecfalfpans tare[fitted *atithe: back' 'of
the:seats: tqgaccommodatc the pilots’ Mk S
, back- typq.\parachutes. -when parachutes are
snot’ wornrthe;pans :are.closed “by;plywood
: back-rests.”

FLYING -HARNESS

Q;r*Su'utat'on“harncss : Type QLI js" fitted “at
both* ‘seat positions;" on later aircraft, Type
'ZB (RefiNo.-6F7198) is fitted.

Horlzon bar

110, '~A~.hor zon? bar/fitted .on ;the aft face
‘of ;frame’1>isiprovided for each seal posi-
‘tion \Tbc_bars are manually ad;usted for
helght “while > the “aircraft 15 “in" rigging
* position ‘and the pilot sitting m the attitude
: he normally sdopts when ﬂymg *“The’ ‘pilot
wsll indicate’ (_whenl the bar=is¥set in.the
“ position_he reauires it to be locked:

REST.RI.CTED
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LOADINGiAND/C.G:' DATA

TYST.OF .CONTENTS

Para,
Imraducnon 1" o
*Deﬁmurm aj’ centre of gravity position. 2
‘C.G. datum | point. 4
e G !umr.c i = 5
lntroducuon

~The pu.rposc of this chaprer is to desaribe
thc method of- calculating the ‘positca of the
centre of gravity of the glider, whea loaded for
flight.

Definition of centre of gravuy posmonp,.

2. The pos:uon “of the' centre “of gravn(y is
dchned by its’distance,” mcasurcd pa:allc1~to
the fuselage datum lipe, from a reference point
referred to as'the.C.G. datum’ point,(para.;4);
the positioa of which is arbnuanly selected’ by.
‘the manufactucers, Thc:chstancc is.referred;to
as.the arm of the.C. G.;. 1|: ‘can be!calculated
from the following expression:

= Toral moment
“"Arm of C.G: —_—
Tozal weight -

T l_T&IC mor};cnr 4+ Sum ofload momcnts u"

. Tare, WCiéh‘ * #_Sum of load weights__

3. The moment of any item of load is the
product of its weight ia pounds, and its moment
arm, wlich is lhc distance in inches from the
C.G.-datum point, measured parallel o -the
fuselage datum’ line,- The. moment arms. and

Para,
Tarq werghr and C G g 6.
Weighe, lqmzauam 5
Calcula{;ovx of C,G. position, '8
Modlﬁcammf 10¢

‘momcpts of all’ items. placcd forward of the
C.G. datwn point”are ncgauvc, ‘and of those
placed aft of the C.G. datum point are positive.

C.G. datum polnt

4 : The' C.G. datum point is ar.the leading
edge ‘of .the ‘wing root with' the fusclage datum
line horizonta).

C G, limits

ﬁ ,l;.The approvtd Jimits/of travel of the centre
of, graviry:;are . 23:5 in:%10 30:5 in.” “aft, of -the
C G."datum point. These. limits must never be
Qxcccdcd

Tarc wclght and C. G.

8. .:The. tare . weight of the glider ‘is 598 ib,,
its'C.G. is 40-90 in. aﬁpfr.thG datum and
its moment is 24,458 Ib. in. posinve.

Wc;ght limitations

7. -The followmg weight limitations apply :—
Ma.\xmum pennissible all-up weight 1,050 Ib.
W:!hour nose ballast weight -

Maximur pennissible load 450 1b.

-Mxmmum permissible load 230 lb.
With nose ballast weight (Rg/ No, 26EE/164)

Maximum pcrrmsmblc load 340 1b.
‘Minimum peamissible load ° 114.1b.

RESTRICTED
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Calculations of C.G. position “2 1% . A
8. * The C.G. posmon of the: ghdcr end crew
in take-off condition may. be calculated from
lhc cxprcssmn gwen m para 2 as fol!ows —id

.l ‘1 £
oot ’ . \".{

Wctght 3 e Momcnr.

e (b (m) (lb m)

Tarc weight ';." A ; mo o
and moment, : 598 ¢ {-.,‘.40.90‘-"-: o) 24,458
Pilot 180 e 1,25, i S+ 3
Pupil 180 i 1.25 .;; 1225
Parachutes (2) *, 40 - . 12.00 * . - 480
All-up weight » \_ St N
and moment ; 998 | it ..25,388

‘Moment - - 25,333'
CG posmon =" =
oo Wczght P

=-2544 in aft ofCG datum
o ST I "r“'!,..::’_’:f,‘ ot R D
9 It‘ the ghdcr is ﬂown solo, by-& _pxlot whose
wClght, complctc with' parat:hutc, isless than.
the ‘minimum pcrrmssnblc load.'of 230 1b.,"the
‘position of the C.G. will be beyond the aft hnm
of the C.G. rravel (para '5) as’ shown in: thc

followmg cxamplc. st

S by R G

Tare weight *. & /0" 34
and moment, - 598 ;1,‘...._4

Pilor , - i -.'. 180 =¥

Parachute . 20 .

 ‘and moment -".793 .

TR T =
A

C.G; pbsiﬁoq

<3123 in.'afr of C.G7 danim.”

The' provxsnon of the C.G. i3’ beyond the” ap- {
proved: limit’0f.30.5 in.. aft of datum.*It can -
be corrected by fiing the 40 b. ballast weight, '
Jn.the stowage on the vos¢ of the aircraft; this

movcs the. position .of the C.G. forward to a'i
position within the C. G. limits, as shown in thc ¢
followmg ca]culauons — ?_'.;-"'.‘; = Sn ol -

e e
. s.s.t

TArm 4 Momcnt 3

; (m) 3+ (lb. 1m.)
All-up nghr fRT IR LT ot

.: and moment- 2 ',‘ =i Y ‘ R L W
"+ (without ballast) 788 31,23 . 124,923

Ballastm ose . 40 . 47.00 " 1,880 |

Cny LR

Ail-up \VC]gh[ ‘ -_‘ *.:.4;.; 't (:‘;f_? _.':-*. .:_‘_:‘l".“_. .
2+ and moment - v o 5 maly
oo (mthballast) . 838 . 23,043

& Momcnt ‘ ,"— 23,Q43'1}if;\

Bt chght' 83_8.,’;,
e l-
. -—27 497 m aft ofC G damm
G 'L.k. ..-' l: _-'f s .‘ ._ ." ._-_'.'

: ~lﬂ."!".‘l i
Pree el < o

The position of thc C G 13 now w1thm thc '
approvcd lumts | 4t

Modlﬁcatlom S w3

10. "+ The- followmg mod]ﬁcanons aﬁcct thc

tare weight and moment; they are.allowed for .
in the tarc weight and C.G. position given-in -
p ta."6;The embodiment;of any modifcations
subsequently.’ approved, . ‘may affect the tarc:

weight and «C.G. "position,” and. their weighc .
and moggent must be faken into- account when
calculating:the all-up wcight and position of'

thc centre. of gmv:ty of the ghdcr 50 modaﬁcd

f.‘ -- o -‘.;. <5 J x "é X
Modxﬁc tion No. l 6,8 10 11 12, 13 14 15>

16, 18, 36, 38, 39, 40 41, - o i e :
i s RESTRICTED
\““ne‘” '.A\l l- -'\-‘ »
ll;?gl:fiﬁto H. ﬁs‘a 5'1‘5}?"“’ OIEa; by I 'l..oolur I;:td _!:_o_ole S‘o}, : ‘f':':
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General (fig:1)
.  Thefuselagels of wooden constniction.
Forward of frame S5, the wing rear attach-

ment frame,: the ' constructlon ia_ of. seml-"

stressed skin and conalste of built-up framas
Interspaced ‘ with- longerons and etringera.
The whole of the forward structure is cover-
ed with a plywood skin and tbe slde panels
of the cockplt, between frames 2 and 3, ‘are
double_ skinned. Post Mod.38 ail extemal
plywood 18 fabric covered.

1A, A st.owage fitted tothe 10086 of.the alr~.

craft acoommodateo 8 40,L1b (casc iron)
ballast weight. )

COCKPIT.

2,¢ ‘I'he cockplt. provides for aide-by-slde'
seating tmd 18 contained in, the Dorﬁon of

the l'uselage nom the nose b&ck bo t:a.rne 3 .

A boX. structure Tuns down the centre of the
cockpit and fonns - a division:between the
seats; this box contalns theaileron, elevator.

rudder and’ nrb-spoller ‘control mns..'I'he'

rudderpedals and towinsralease a.remounted
on Oame I. and the. control columns nre
mounted .08._frame B .The'OOckDIt noor
stretches between fI'ﬂWEStl and. 2;ithis:;le

Maln P’Oﬂ‘ . cen = ...; ‘un s ese  ese  ans a
TO” UNIfese  «or 100 tes  s4s  aee ess  bes ,_—4 =

..recessed .to provide wells for the pllota’

feet. -‘The pllots' seats are located between

‘>frames 2 and 3. Frame 3 forres the back rest
*for the pDlots and accommodates the para-

chute boxes and detachable seat-backs.’
FUSELAGE NECK

3, Projections fmm frames 4 and 5 form

« the principal structure In the _mselage neck

::angd these are braced by d.lagonal members

cat’ the aldes. The ‘whole’ neck is plywood

wvered ‘the Dort.lona of the ‘neck forward of
frame 4 And aft of ‘frame 5’ serving only as
falrlnzs.,fl‘he w{ng sttachment fittings’ are
located at the top of the fuselage neck.

REAR FUSELAGE
4. - The reer mselage {3 of braced girder

: cous!mctlon andis fabric covered. The maln

stmictural components are the side, penels,

..whichiconsist of top and bottom’ longeroos.

“{nterspaced by a'dlagonal brecipg’ system.
+'The two side panels ere braced together by

“‘two ' further’ dlagonnl bmcing systems that

- fom the top and bottom of the rear mselage.
" The’ underalde is' plywood' oovesed o with-
.stand “damage. ﬁum stones, thmwn/up byltha

‘-wheel on landing,!

RESTRICTED
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FIN

;5. The fin is built integral with 'the "fuse-
‘lage. :- The stern-post of the fuselage acts,
‘s the fin rear spar, and a second fin spar,
forward of the stcrn-post, also acts as a
'second rcar-fuselage {frame.,

LANDING WHEEL AND SKIDS ( fig. 2)
6. “The alighting gear comprises”a single
landing wheel and nose and tail skids.
The landing wheel is carried in a bearer box

fitted' centrally in the underside ‘of the
fuselage, :between frames 4 and S. The
nose skid'is anchored at the front to frame
1,>and is flexibly attached to frames 2 aad
3 by  cylindrical . rubber buffers, which
absorb .landing shocks. . The anderside of
the skid is fitted with a metal skid plate
to ‘withstand wear. The metal tail skid is
attached to the underside of the fuselage
between the front and rear finposts. -

MAIN PLANE

Gencral (fig. 3)

7. The main plane is of wooden mono-spar
construction and built in’° two sections
which are joined together, and to the
fuselage  neck. at the centrc line, with

shackle pins. The structure is fabric covered.’

MAIN SPAR

8. The main spars are straight and are
“ positioned at one third of the chord aft of
the leading edge, they are of box construc-
tion with spruce booms and plywood webs.
+The spar is blocked solid at the root and
;at the strut attachment and aileron control
-pulley positions.- Didphragm members are
.fixed inside the spars at approximately every
second rib position.

RIBS

9, The twenty-seven .main ribsi in’ each
.wing are spaced one foot apart*and are
‘constructed with a centre web of plywood,

‘the spruce members forming the structure:

of the rib being positioned on" either side
of this* plywood web. Intermediate ribs
are positioned between the main ribs in
the nose box forward of the “spar,- these

extend from the lcading edge to the front

face of the main spar.

WING ATTACHMENTS

JO. :The - front- attachment
mounted on short, stub spars forward of
the main spar. These fittings form a link
between the port.and starboard wings and
do not connect to the fuselage.’

11, The- wing :main. attachment- fittings
are mounted on the main spars;

fittings :-.are

i They are_
made from heavy-gauge duralumin olates

.which are fitted with removable stcel bushes
in the attachment holes.

12, The wing rear aftachment fittings are

: mounled on diagonal spars aft of the majn

spar."The fitting is a welded stcel assembly,

~and is bolted to the spar and through an
angle bracket to rib 1.- The diagonal spar
is curved at the root end, and passes through
rib 1 to take thc attachment fitting, the
outboard end’ being attached to the main
spar at rib 5.

.. FALSE SPAR’

13.% A fals¢ spar is positioned outboard of
rib. 1410 carry. the . aileron. <This.spar is
built -up.from spruce members, and_ is: ply-
.wood covercd.on its. rcar, face. .. It carries
five . (ork~cndcd . eye-bolts. ,,wh:ch ,act’ as
aileron” hinges.

AILERONS

14. *TheXaileron "structure” consists’ of "a
‘main’spaf, a torsion spar and straight and
diagonal ‘ribs. The main spar.is straight
and is constructed from spruce members,
which are plywood covered, on their forward
face. ... Five eye-bolts are fitted to the spruce
mcmbcrs to act as hinges. ' The torsion spar
only extends over the centre portion of the
ailerons:.it is posmoncd four mchcs aft of,
and parallel .to,” the. main spar.":The - gap
between.these two spars is plywood covered
to form a torsion.box. ... The aileron ribs are
of similar construction to the wing ribs and
line, up for position with. the main ribs in
the wmg ‘The  end bays of the aileron,
which ‘are ‘not covered by’ the torsion box.
cach have'a‘diagonal rib;! these ribs react
torsion:loads:and also-stiffen the structure
against the pull of the fabric covering.

EelteRé S'c;rnE



Handbuch Slingsby T21 - BGA 782

‘This leof Issued with,A.L. No. l,:Septamber,”. 1949.

TAPA309A, Vol.:l,“Part 1, Sect. 5

TAU WN|T

General.(fig, 4

45.. The tail-umit consists of a tail plane;
elevator and. a*sinele: in“and ‘rudder:

TAIL PLANE

16,%:The tail planc is of two—spar ‘construc-
tion.” §{The: rear"’ sFar is? straight - "and {at
right ngles to:the elage Ihc front spar,
is paralicl to the leading edge which tapers
from_the centre line of the fuselage to,the
tips.

17." The ‘area” between the; two” sparsus
taken up: \vnth ‘the. riby; structure,,sevcn
straight, ribs being posmoned on:each- side
of the? centre—hnc spaced’ one’ :foot apart
‘and - three™ dxagonal mbs? whxch ‘react <the
‘torqué loads on the tail plane,

Amchmenu

;18 ~The taxl-p]ane T attachment " to “the
‘fuselage consists of “four éye-bolts, fixed
‘in blocks glued into the’corpers formed by
.the spars and -the outboard -faces:of..the
"centre ribs. “The nuts for these attachment
fittings are on ;the top. surface ~of .the : tail
plane,

'19.:. The rear spar is braced to the fusclage:
'by a strut on either.side. * The strut attach-’
‘ment . fittings ~are postt:oned at “approxi;
mately half the semi-span of the’ taxl plane

and consist of.two flanged . “plates whxch‘

are bolted together.throngh tbe spar,

20. The rear spar of the tail 'plane carmes
the elevator “hinge . fittings' which " consist
~of fork-ended eye-bolts through the:centre
line of the spar,

ELEVATORS

21.., The: elevator structucé consists ‘of 3
front’ spar and diaganal _nbs which extend

‘back to the trailing .edge member:

:22 " The elevator ; spar, is.-straight:’and
,extends to the full .span of the tail. plane
It is built upifrom spcuce membess-and:is
‘covered with plywood on its forward ‘face,

Agibuilt-up torsion “box “is-located-"at the -
centre;of / the spar; “and >this’ reacts - the
torque loads ‘in the porhon of:the “elevator.
that. crosses the fuselage.

23 :The % elevator-operating :lever, is 3
welded ‘fitting made" from’ steel: ‘plate ;'it is -
boltedlto the tors:on box'on the centre line
ofythe’spar. ¥ Fwe hmges ‘in“the form of;
eye;rbolt.s ‘pick up. "the female hinges'on the |
tail¥plane spa -toiroount’the.elevator,

FIN

24; The Mfin s *;built¥integral {with': the
fuselaze.(bara’. 5).

RUDDER,

. ¥The’rudder.is ot . :sungle-spar. construc-
pog‘.‘a.nd’ls,hﬁtted ‘with - -an 2aerodynamic
nose-bal ance’in h'ont of the .upper portion’
of! th,e ‘spar. 2\ The: nose “balance’js plywood
cove red and ‘has"{four s internal ;-ribs -to
mamtam "its’ nroﬁle

26, ~The ; rudder*-spar’ »,gs * built’ up from
§prucevmembers and:is’ plyw'qq‘d“covered.
‘onits' forward face.

27. -The'structure,’aft of the spar, -consists
of;sseven’ straight nbs,,spaced mne inches
apart and . th:ec chagona.l ,nbs,\secured to.
thg_y,spa:s Twith?! plywood gussets % The’
dlagonal nbs - pass; through ‘the®main ribs
dromZthe’ spar -'to. 5Lhe$tra1hng3‘ edge, the
omts* bemg .,made with'* plywood ™ ‘gussets.
o The’ tra.llmg edge is;of 5pruceband is lamip<
ated Jatboth rends toishapeithe member;
pljgvood covenng ‘on both,s:des also "act

gts Ior ‘the ribs.%The’ whole structure
ns' abric.coyercd.

28, "The:rudder:is* hinged: to*the fin by
‘eye-bolts fixed throughthe'spar, one being
Positioned just below: the nose balance and
the ather near the‘bottom™of the soar..

29, iThe: rudder-operaung lever is located
nearﬂt.he .bottom of, the:; -Spar, at, the junction
of: the bottoin rib and fwo,of the diagonal
1ibs:%The lever is made from, buch pl wood
and ihas’ brass ‘bushes;let -inta’its ends to
take'the conpection pins,
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General end/ is"connected<. o *a"le'ver' on ‘frame' 4.

1. The flying;icontrols ' compnsenlever,
torque - tube, push pull tube  andjicable:
systems. —The layout of" the’ controls s,
very srmple and 'each run forms,tagclosed
circuit within the’ component. ~-Adjustment.
is effected by turnbuckles in the’cables’and’
adjustable ends on certain’of the’ push-pull
tubes. ‘An 1llustratlon of the ﬂymg controls
layout is given in Part 2.-Sect. 3: Chapil.

AILERON CONTROL

2. .Thel aileron’ control is operated 'by,the
control columns‘in the cockpit:» The*two'
control columns are pivoted to a transverse’
torque tube .and are linked ' transyersely
by a push-pull tube.: The movement  is
transferred from this tube to the ‘aileron
torque tube by.a fully "universal} lever,
attached to its centre. The aileron  orque
tube passes. aft’” down the centre ‘of {the
cockpit, being pivoted to the ‘structure” at
frames 2 ‘and 4.: Push-pull, tubes transmlt
the control from a double lever at:the end
of the torque tube;'behind frame 4 1to the
aileron. controlnleverc in .the“wing® roots

the levers;at the end of the torgue tube are
set up.to‘give ‘a differential movement'to
the ailerons.' 'Erom the levers in the’wing
roots the controliis taken by cablesto’ the
operating levers’on theailerons’ The ‘cables
pass through fairleads-at%ribs 9 ‘and 9B
and round pulleys between ribs:19 and20.
The torque tube in:the ‘cockpit is‘covered
by a plywood control box.

s EI.EVATOR CONTROL

3. Bhe transv.erse torque tube, to{whxch
the control columnns_ are pivoted, " is%itself
pivoted  to the .front of frame '2.in%the
cockpit | andkfore-and-aft movement .of. ‘the
control columns"operates this torque ‘tube.
A lever:in. tlie ‘centre .of this -tube. is¥con-,
nected to‘a push:pull tube which,:at}its’aft

The»controllis itaken™from this lever: -by *
cables to a further’ leveriwhich is mounted :
on’top of the decking: under-the tail planc. |
This lever 'is-iconnected*to, ‘the operating '
le\.{)er, ‘on™ the'felevator: by an iadjustable '
tube.:

RUDDER CONTROL

4, g The rudder} pedals’'in‘the cockpit; are.;
suspended frorn'the ‘upper portion of frame'
1,:they arelofithe’pendulum‘type and’the™
control is. duphcated .between the corres- !
ponding “pedals” by ‘ torque tubes. The
control is taken’ from ;the inner pedals
direct to the.rudder operaung levers by
cables. These cables pass through fairleads
at frames 34 and 5 ; they pass through the |
fuselage skin. to conncct to the operating
levers betweenthe stern post and fin post. :
:The control cable from *the-inner . rudder
‘pedal on the port side connects to the star-
‘board operatmg lever, -and that from,the
inner-pedalfon "the.starboard side to the
‘port: 0pcratrhg ‘lever,: v Tho cables diverge,
between the’fairleads on ‘frame 5 and those
‘on.. Ythe ! fuselage ?side, # where. ithey. pass
'through to. connect _to the rudder operating
‘Arms.ev A “rubbér \,compensating cord . 1s
attached: torthe. forward face of :both inner
rudder? pedals *which passes forward round
a'pullev in thé nose of the fuselage.

spo'u.sn' CONTROL

5. The spouer ‘control lever is mounted in
thé control box'on’the floor of the cockpit.’
From this lever a cable passes aft round a
}:ulley on .frame .2,  through fairleads” on
rames 3 and 4 and round a pulley on frame
5,"which changes the direction of the cable .
to 'vertical. ¥ ‘At apoint about six inches’
above .the pulley on frame.S the cable.is;
attached:tollink platestwhich* allow'two *

ES R.E SFT Rl CAT EID
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‘separate cables’to'Be taken off, ‘on¢ to cach
wing. ~ The, cables enter. the:wings through
rib 1. where'they pass round a pulley ; from
‘here,they ‘pass through the ribs to another‘
pulley ““ between ribs 9 -and 9B.. After
passing round these pulleys they,connect
to -the spoiler -operating levers.® *These
levers are in the form of trixngulay plates,
mounted vcrtxcally. the bottom ..corners
forming the "pivots; the spoiler ‘cables
attach to the rearmost corners and from the
forward corners push rods take:the control
to the spoiler operating horns.: . The system
is so arranged that the three, points formed
by the joints between the spoiler horn and
push rod, the operating lever and push rod
and;the pivot of ;the operating:lever . pass
tbrough.:dead centre whenithe spoiler.is

in the“closed position, thus® locking it into
the:wine.

6. A\,tensmn load on the spoiler- cables
opens-the spoilers and the system is re-
turned sto the closed position by an elastic
cord, attached to the wing structure and
connected to a lever positidned alongside
the triangular operating lever.

_ QUICK-RELEASE HOQK

7. The quick-release hook is operated by
the ' yellow-painted knob underneath the
centre of the dashboard. A cable from
this knob is taken to the quick-release hook
at the bottom of frame 1 ; this cable passes
through a’fairlead on the dashboard and
round 3 pulley on frame 1.

RESTRICTED
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This leaf Issued with AL.;Na.-1, September, 1949 APA4I09AVOLY 1. Part 2i SQ“;‘J

Chapter, 1
GENERAL

LIST. Of CONTENTS

Para.
Ground “equipment A
LIST OF_ILLUSTRATIONS
Fig. “Fig. &
Access panels ond dralnoge holes I - Fuselote trestles IR RUHGE s Qe
..., GROUND EQUIPMENT support the fuselage” during rigging opera-
1. .The ‘following-items of groundjequip- tions ; these are simpleiin‘construction’and
ment are’ provided.for servicing th_ff“gllder. should be constructed locally to the details .
In .addition, itrestles Zwill be ineededito given in'fig." 2.
. Ref. Na. Drgl. No' . ;c_ﬂgthn_ ;J‘Np_pll_i;::t'lop_- o
— 21B/4/1 Board incidénce “°A *. .Main-plane ribs No. 1 and 14
— 2iB/4/2 Board incidénce ‘sB'" Main-plane rib_No. 25
— 21B'4/3 Board dihedral {¢C%: Main-plane
—  21B/4/4 Board incidence ‘D * Tail-plané
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Introduction
1. . This chapter contains information on
handiing the glider on the eround.

GROUND TOWING ' »

By tractor

2, The glider may be moved in the forward
directdon only, by tractor, and for towing by
this means, the only point of attachment for
the tow rope s the qulck-release hook in
the nose of the fuselage. The tow rope must
be ftted: with: attachment, ring’ (Ref.No.
26EY/41) which must be inserted Into’ the
Quick-release hook with thelarger of the ‘two
rings vertical in the operating rlns*ol.’ the
release hook (fig.l). During the towing oper
atlon the'glider should be held level by a
man at the wing tip.

3. The speedof the towing vehicleshould
never exceed a fast walking pace and on no
account should sharp turns be made, if a
sharp tum I8 necessary, the tow rope must
be disconnected and the gllder 'should be
man-handled {nto its new direction (para. 4).

By hand

4. The gllder may be moved by hand in
elther dlrecuon, by three men, two ot\whom
should push or pull at the strut connection

fitting on the main plans, the third man
should it the tall skid clear of the ground,
using '_the lifting point at the reasr of the
fuselage, . forward of the tall plane. Care
should be taken not to push or pull at the
centre of the maln-plane struts, and when
moving backwards, ensure that the ground
aft of the tall is clear of obstructions. which
might damage the elevators or sklids.

PICKETING

5. ' Post Mod.40, provision s made for
picketing the glider, it should nommally be
housed in a hangar elther complete or with
the wings removed (Part 2, Sect.2, Chap.l)
If, due to exceptional condmons, it Is
necessary to leave the glider in the open, it
should be picketed by ropes attached to'the
rings on the maln-plane struts upper attach-
ment fittings to concrete blocks or ground
pick-up rings, and the maln wheel should be
chocked fore and aft. Additionally, the tatl
skid should be ioped down in a similar
manner and, if necessary, a furtherpicketing
point 1s avallable at the release hook, pro-
viding the attachment is elther by a looped
cable on the hook or the correct attachment
ring (Ref.No.26EY/41). No other attachment
may be used at this point as It may cause
damage to the “release-hook - mechanlsm«

RESTRICTED
Seite 17 von 35
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Ballast may also be placed in the cockpit 1f.
considered necessary,

PARKING

6. The glider may be parked with one wing
tip resting on the ground. The fuselage
dhould be across wind with the wing on the
gound pointing into wind, A sult&ble welght
should be placed on the wing tip; a heavy-
. duty motor tyre 18 the most suitable' object
to use as ltcanbe-straddled across the wing
o withoutcausing damage. If any othertype

. welgbt is used it 18 Impoctant that the
load i8 evenly distrlbuted, on sultable pack-
ing, over the plywood tp and that it does
not rest on the fabric further inboard, The
. 11t spollers should be left in the open posi-
‘tlon when the glider 1s on thé ground; they
will be released by the pilot before take-off.

H17 2137 8235 875 4/63 BPA1315

7. :When perking the glider on tarmac,
concrete, "etc., in moderate winds, the main
wheal:should be chocked fore and aft ‘and
thet&ﬂ 8kid should be chocksedon the down-
wind' side, to prevent the glider moving and
tuming intc wind.

4 FITTING AND REMOVING BALLAST
WEIGHT

8, .'When the alrcraft 18 to be flown solo
by a light weight pilot, the ballast welght
s titted by alottlng it into the contalner in
the nose of the alrcra.n. The welght s
rotated uatl thehole {n the welgbt colncides
with the holes in the contalner, The pin
attached to the contather 1s pushed through
the holes'in'the container and tirmly secured
in this position with a washer and safety
pin.

Rt 1§ Tonss
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This leaf issued with A.L. No. I, September, 1949

AP4309A, Yol, I. Part 2, Sect. 3

Chapter 1
RIGGING AND FLYING CONTROLS

LIST OF CONTENTS
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RIGGING
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Main-plane incidence .... 8
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LIST OF ILLUSTRATIONS
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Rigging diagram ... wE @E ke ol

Flying controls ... ... .. .. .. 1

General

1. This chapter describes the method of
rigging the glider, using a spirit level and a
parallel straightedge, at least 6 ft. 3 in.
long, in conjunction with incidence boards,
Part No. 21B /41, 21B/4 /2 and 21B/4 /4,
and dihedral board, Part No. 21B /4/3.

2. The packing referred to in the rigging
operations (para. 8 to 11} can, for con-
venient adjustment, take the form of a long
wedge of approximately 2 deg. include
angle and } in. wide. Alternatively, an
adjustable level can be used and direct
angular readings taken on the top edge of
the incidence board, dihedrai board or
straightedge, as appropriate.

TRESTLING

3. . For all rigging checks the glider must
be rigidly supported so that the rigging
datum lines are horizontal ; trestles should
be placed under the fuselage at frame 2
‘and forward of the tail skid, and under the
main spar of each main plane, adjacent to
the main strut attachment fittings. Suitable
fuselage trestles, which can be manufac-

E.S.)

Para.
Spoilers ... .. . wie M
FLYING CONTROLS
Aileron control ... .. .. .. .. B
Rudder control ... ... .. .. 19
Efevator control... .. .. .. .. 20
Spoller control ... ... .. .. .. 20
ontrol cable tensions v B e 5
Alleron controf ... w123
Elevator control ... ... ol
Rudder control ... sy 129
Static friction loads ... .. .. .. 26
Alferon control ... s 127
Efevator control ... = 90
Rudder control ... i 29
Fig.
Lubrication diagram )

tured locally, are illustrated in Part 2,
Sect. 1, Chap. 1.

LEVELLING
4. Tocheck thelateral level, lay a straight-
edge on the levelling blocks fhxed to the
front face of frame 3 (the rear bulkheadin the
cockpit) and, using a spirit level, adjust
the trestles under the wings until the
straightedge is horizontal.

5. To check the fore-and-aft level, hold a
straightedge so that its top cdge lines up
with the straight portion of the top longeron
of the fuselage aft of the cockpit. Apply
a spirit level and adjust the trestle forward
of the tail skid either with packing or by
moving it, until the straightedge is level.

6. An alternative method of checking the
fore-and-aft level is to set up a straightedge,
on any convenient support, at a distance
of approximately 15 ft. from the side of

‘the fuselage, approximately parallel to the

longitudinal centre line of the glider, and
at the same height as the top longeron.
Level the straightedge and sight across the
top edge to the top longeron.
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RIGGING

DIAGONALS

7. Check the diagonal measurements with
a tape measure, observing the following

points (—
(1) Always select exactly opposite points
when taking port and starboard

(2)
3

measurermments.

Pull the tape to the same degree of
tautness for opposite measurements.

Note that the limits given on fig. 1 are
not exceeded.

MAIN-PLANE INCIDENCE

8. To check the incidence of the main
plane, proceed as follows :—

(1)

(2)

(3)

(4)

(3)

Hold the incidence board, Part No.
21B/4/1, so that it rests on its two
pointed legs on the top surface of one
of the main planes, at rib No. 1 (the
root r1ib), with the long rectangular
leg in contact with the leading edge.
Place a straightedge on top of the
incidence board and a spirit level on
top of the straightedge. The in-
cidence is correct if the straightedge is
level. If it is not level, raise the lower
end of the straightedge by inserting
packing between its bottom edge and
the extreme end of the incidence
board, until the straightedge is level.

Measure the amount of packing in-
serted ; the incidence is within per-
missible limits if it does not exceed
¢ in. A corresponding adjustable-
level reading, taken direct from the
top edge of the incidence board, is
0 deg. 4- & deg.

Using incidence board, Part No.
21B/4/1,. on thie same .main plane
at nb No. 14, repeat the procedure
given at sub-para. (1) and (2).
Using incidence board, Part No.
21B/4/2, on the same main plane at
rib No. 25, repeat the procedure given
at sub-para. (1) and (2). At this
position the thickness of the packing
must not exceed it in. (adjustable-
level reading 0 deg. + & dey.).
Check the other main piane at similar
positions.

Note . . .

The angle of incidence of the port
main plane must not differ from that
of the starboard main plane by more
than } deg.. thercfore, if the packing

used under the straightedges on the port
and starboard sides (at similar positions
along the main plane) are both at the
same end of the incidence board the
difference between the two must not
exceed \—

Inboard position Rib No. 1—it in.

Mid-wing position Rib No. 14—t ¢n.

Outboard position Rib No. 25— n.
If the packings are at opposite ends the
sum of the two must not exceed :—

Inboard position—it in.

Mid wing position—it in.

Outboard position—sg in.

MAIN-PLANE DIHEDRAL

9. To check the dihedral of the main plane,
proceed as follows :—

(1)

(2)

3)

Place a dihedral board, Part No.
21B(4/3, on one of the main planes
so that the longer leg rests on the
nose ply at rib No. 2 and the shorter
leg at rib No. 8 (the inboard end of
the spoiler) ; it must be parallel to,
and approximately 16 in. aft of, the
leading edge. Place a straightedge on
top of the dihedral board and check
with a spirit level. The dihedral is
correct if the straightedge is level. If
it is not level, raise the lower end of
the straightedge by inserting packing
al the extreme end of the dihedral
board until the straightedge is level.

Measure the amount of packing in-
serted, the dihedral is within per-
missible limits if it does not exceed
§ in. A corresponding adjustable-
level reading taken direct from the
top edge of the dihedral board, is 0
deg. 4 % deg.

Check the dihedral of the other main
plane in a similar manner.

Note . ..

The dihedral angle 7[ the port snain
plane must not diffcr from the starboard
masn plane by more than } deg.; there-
Jore, if th. packing wused wnder the
straightedges on the port and starboard
sides are both at the same end of the
dihedral board (both owutboard or both
tnboard) thes difference between the two
must not exceed W in.  If the packings
are at opposite ends the sum of the two
must not exceed & in.
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TAIL-PLANE INCIDENCE

10. Placc the tail-plane incidence board,
Part No. 21B/4/4, on the top surface of
the tail plane, on either side of the [in,
parallel to- the longitudinal centre line of
the fuselage. The top edge of the board
will be level if the incidence is correct, if
otherwise, place a straightedge on top of
the incidence board and level it with
packing inserted at the extreme end of the
incidence board; the packing must not
exceed & in. in thickness. A corresponding
adjustable-level reading, taken direct from
the top edge of the incidence board, is 0

deg. + % deg.

TAIL-PLANE LEVEL

11. Remove the fin fairing and place a
straightedge on the top surface of the tail
plane, parallel to the spar and just clear of
the elevator operating rod, so that the ends
rest on the gussets on the fourth rib from
the centre. Check with a spirit level and,
if required, raise the lower end of the
straightedge by inserting packing on the
gusset until it is level; the thickness of
the packing must not exceed % in. A
corresponding adjustable-levelreading, taken
direct from the top edge of the straightedge,
must not exceed 0 deg. + } deg.

CONTROL SURFACE MOVEMENTS

General

12, The range of movement of each
control surface is expressed as a direct
measurement from the neutral position of
the trailing edge to its position when moved
to the stops in both directions.

13. The neutral position of the ailerons
Is represented by the adjacent trailing edge
of the main plane. The neutral positions
of the rudder and elevators must be tem-
porarily located on a trestle which will

remain in place during the checking opera-
tions.

Ailerons

14. With the control columns vertical,
laterally, there should be no droop (the
trailing edges of the ailerons should be in
line with the trailing edge of the main

F.S./2

A.PA30YA, Val. 1, Part 2, Sect. 3, Chap. 1 (A.L. 6)

plane). Move the control through its full
travel and check the movement of the
ailerons; the cofrect movement is 5:4 in.
+ }in. upwards, and 3:6 in. % } in. down-
ward. Adjustment is effected at the fibre
stock blocks on frame 4, either by filing
or renewal.

Rudder

15. The neutral position of the rudder
can be established by sighting from aft
down the centre line of the fuselage; the
balance .portion of the rudder should also
be in line with the top of the fin. The foot
bars of the rudder pedals should now be
all in line with the frame to which the
rudder pedals are attached. Move the
rudder through its full travel and check
that the movement to each side of the

ig in, Adjust at

the stops clamped to the cables aft of
frame 4.

neutral point is 14 in.

Elevator

16. To establish the neutral position of
the elevators, place a straightedge obliquely
on top of the tail plane so that it passes
over the centre line of the fuselage at the
leading edge, in front of the fin and over
the inboard trailing edge of the elevator.
The neutral position is 13% in. below the
bottom edge of the straightedge. The
control column should now be vertical
fore-and-aft. Move the control column
through its full travel and check the move-
ment of the elevators; the correct move-
ment is 7-6 in. & } in. in both directions.
Adjustment is effected at the stops on the
front face of frame 4.

Spoilers

17. The movement of the spoilers is
measured from the rear edge of the spoiler
recess, at the surface of the main plane,
to the top, rear, edge of the spoiler. The
correct movement is 7§ in. £+ 1 in. and
variation in movement between port and
starboard spoilers must not exceed % in.
Adjustment of both spoilers is effected at
the turnbuckle in the control cable in
the cockpit, and of each spoiler individually,
at the turnbuckles in the main plane, aft
of the spoilers.

(4. L. 6, Oct. 53)
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FLYING CONTROLS

AILERON CONTROL

18. The aileron control is rigged and ad-
justed in the following manner:—

(1) Set the control column vertical and
temporarily secure it in that position.

(2) Check that a linc drawn through the
push-rod attachment bolt holes in the
double lever at the aft end of the ailcron
torque tube (aft of framc 4) is horizontal.

(3) Connect the lower cnds of the push-
rods to the ailecron torque tubc lever and
the upper ends to the levers on the main
plane root ribs, and adjust the length of the
push-rods until the levers on the main
plane root ribs are parallcl to the root ribs.

(4) Conncct the inboard ends of the ailcron
control cablcs to the control levers on the
root ribs (the longer link-platc is attached
to thc lower arm of the lever) and their
outboard ends to thc aileron levers (the
cable with the shacklcd end is attached to
the lower lever).

(5) Adjust thc cables at thc turnbuckles,
accessiblc through thc panel on the under-
side of thc main planes betwecn ribs 5 and 6,
until thec trailing edge of the ailcron is in
line with the adjacent main plane trailing
edge.

(6) Check and adjust the aileron movcments
as instructed in para. 14.

(7) Tension the cables to the limits given

in para. 23 and lock all adjustments and
connections.

(8) Check the static friction load (para. 27).

RUDDER CONTROL

19, The rudder control is rigged and
adjusted in thc following manner :(—

(1) Sct the rudder pedals so that thc foot-
bars arc in line with the framc to which
the pedals are attached.

(2) Connect the cables at thc turnbuckles
on the inboard rudder pedals and ut the
control levers on the rudder (the cable with
the shackled end is attached to the port
lever on the rudder and the starboard in-
board rudder pedal.)

(3) Adjust thc cables at the turnbuckles

until the rudder is in line with the centre -

line of the fuselage. ~

(4))Check and adjust the rudder movements
as instructed in para. 15 and lock the
turnbuckles and connections.

(5) Check the static friction load (para. 29).

ELEVATOR CONTROL

20. The clevator control is rigged and
adjusted in the following manncr:—

(1) Set the control column vertica! forc-
and-aft, and temporarily sccure it in that
position.

(2) Adjust the connccting tubc between the
control column cross-shaft and the control
lever on the front face of frame 4 until the
centre of the top hole of the control lever is
1} in. from the front facc of the frame.

(3) Connect the control cables at the turn-
bucklcs on thc control lcver and at the lever
in the rear fusclagc (the cablc with the
shackled end is attached at the upper position
on both levers) and adjust them until a line
drawn from the pivot point of the lever in
the rear fuselage to the top cablc-attachment
holeisinclined forward at an angle of 71 deg.
to the fusclage datum (the top surface of
the decck under the tail plane). The tail
plane must bc removed for the purpose of
this adjustment.

(4) Connect the clevator push-pull rod from
the lever in the rear fusclage to the control
lever on the elevator, and adjust it until the
elevator is in its neutral position.

(5) Check and adjust the clevator movcment
as instructed in para. 16.

(6) Check the tension of the cables and
adjust to the limits given in para. 24; lock
all adjustments and connecttons.

(7) Check the static friction load (para. 28).

SPOILER CONTROL

21. The spoiler control is rigged and
adjusted in the following manner:—

(1) Connect thec cable at the turnbuckle in
the cockpit, at the shackles at the port and
starboard wing roots and aft of the operating
levers in thc main planes, and adjust the
tension of the cables until they are reasonably
tight when the control lcver is fully forward
against its stop.

(2) Move the control lcver in the cockpit to
its full extent aft and check and adjust the
spoiler movemecnt as instructed in para. 17.

(3) Release the control lever and check that
the spoilers are flush with the upper surface
of the main plane and that the operating

levers in the main plancs are in contact with
their stops.
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CONTROL CABLE TENSIONS

22, The tension of the control cables
should be checked with a S.M.E. Mk. 3
tensiometer (Ref. No. 1C/6134) at the
positions given in the following paragraphs.
They should be adjusted to the tensions
stated.

Aileron contcol

23, Apply the tensiometer lo the cables,
accessible through the access holes in the
underside of the main planes, between ribs
S and 6. The tension should be between
40 and 50 Ib.

Elevator control

24. Apply the tensiometer to the cables,
accessible through the triangular door on
the port side of the fuselage, aft of the
cockpit. The tension should be between
35 and 40 Ib.

Rudder control

25. The rudder control is automatically
loaded by the rubber compensator cord in
the nose of the fuselage. Its tension nced
not be checked.

F.S./3
1813 M40 [1/5 36 0.B.&I.Ltd Op.2T6

APA4I09A, Vol. |, Part 2, Sect. 3, Chap. | (A.L. 6)

STATIC FRICTION LOADS

26. The static friction loads of the controls
should be checked with a spring balance
applied at the positions given in the follow-
ing paragraphs. When checking the load,
move the controls thtough their full travel
in both dircctions and take the average
reading.

Aileron control

27. Apply the spring balance at the top
of the control column; the average load
must not exceed 4 1b.

Elevator control

28. Apply the spring balance at the top
of the control column. Sincc the weight
of the elevators affects the spring balance
reading in both directions, the average load
will be half the differencc between the
readings obtained during forward and aft
movement of the control column; this must
not exceed 24 Ib.

Rudder control

29. Apply the spring balance at the foot-
bar of the rudder pedals; the average load
must not cxceed 7§ 1b.

(A.L. 6, Oct. 58)
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A.P. 4309A. Vol.l. Part 2. Sect.3. Chap./(4.L.6)

9}1'/“\0\-8
———— -y S s ._——’——‘—"——‘_—.—_—

c.l;
CHECK INCIDENCE C52
HERE™ :
Clr =

. 52

-"’--"

Clrf ==
——— i |
CHECK INCIDENCE HERE f CHECK D{HEDRAL HERE
GIN
HORIZONTAL DATUM LINE 1S THE TOP LONGERON AFT OF FRAME 4
DIHEDRAL 1’3H t L°

INCIDENCE 2° 21 AT THE ROOT MAINTAINED TO RIB 14
BOTH WINGS TO BE WITHIN *3° TO EACH OTHER

TAILPLANE )

INCIDENCE 2° 23" WITH DATUM LEVEL

OIAGONALS

Ado=h2, 327 SPOILER
Bl =8.2. ! -
€l ~ €2 4

WITH WINGS LEVEL WITHIN TOLERANCES TAILPLANE LEVEL MEASUREOD: ON
TAILPLANE SPAR TO BE WITHIN * &

SPOILERS
TO BE WITHIN 3 OF EACH OTHER WHEN FULLY OPEN

AILEROUN MEASURED AT “x"

ELEVATOR MEASURED AT 'Y’ RUDDER MEASURED AT "2"

Fig.1 Rigqing diagram
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NEUTRAL POSITION FOR ELEVATOR LEVERS

Fig.2 Flying controls
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A.P.4J00A, VOL. ). PART 2. SECT'd
AL 7. MAX 5o

® OIL ANTI-FREEZE\
OM-150 REF.N2.348.4100550

(8 GREASE LOW TEMPRATURE

XG- 273 REF.No.34B/900%12
or 34 B/900513

F1G.3. LUBRICATION DIAGRAM
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This leof issued with A.L. No. S, December, 1950

A.P.4309A. Yol. I, ,Part 2-

Section 2

ASSEMBLY. DISMANTLING AND REMOVAL
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General

1. :!The. purpose' of: this :.chapter is . to
describe, the method - of - assembling the
glider from its main components -and:the
removal: of individual. items of the.main
components. Neither the dismantling “of
the complete glider; nor.: the assembly. of
individual ,items is described, since. these
are. mamly reversals of the partxcular
assembly or removal opcratlons but where
this is not 'the ‘case it is described ii..the
relevant paragraph

2" The glider is so designed that it can
easily be assembled and dismantled without
the use of special tools and equipment
other than fusclage trestles. It nommally

will : be, recewed,,broken down.: into the
following. components :—

Fuselage, complete Wlth finand‘rudder
‘and’tail-plane’struts.

Port and starboard wings, comple te with
veaallerons,

(Tail ‘plans’’and"“elevator;~ assembled to-
“gether as onc:.unit,

Main-planelstruts;
Wing'root  fairing.
Tail plane-to-fin fau'mgs 0

Attachment and- 1ockmg pms (these are
nonnally\’ packed: in “'a canvas bag
stowed in the cockpit).

ASSEMBLY:

MAIN PLANES,

3. “The method. of assembhng the" mam
planes to the fuselage is as follows :—

(1) Support the fuselage in the nggmg
position (Part 2, Sect. 3, Chap. -1),
either by one man . holding it at the
side -of the cockpit or in- fusela_ge
trestles (Part 2, Sect. 1,5Chap. 1). % ¥

(2) ¢ Attach the’two main-plane struts to
the * fuselage - with: half-inch’; diameter
shackle ‘pins, inserting them’ from the
front. . Lock the attachment pins with
salety, pins and rest the outboard ends
of the struts on the eround.

-
'(3)". With.one manjat.t e wing txp, one

under the main'spar at.the .wing root
and- one/ man 'steadymg the * wing at
the root” .trailing”.edge, lift"the star-
board wing ‘and align the “wing root
attachment fittings with the .attach-

. mments on the fuselage neck. ! -

(4) Insert the mam"spar "attachupent pin ;
this  should ’be: done., from; the ' port
side of the ‘fuselage’ by the.man..who
was steadying the. frmhng ,edfc Lock
she attachment pin,with a’safety pin.

(9) Attach ‘the, ywing. strut to-the main
plane with a half-inch diameter shackle

5 R &% B3R,dnGsT E D
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pin;ginserting 7itsfrom -othe.{front d,
d&the pm#.thh :s in;,
?supp '{’u -*?sho
remmn’fm &su}on 1bu’t" éa.
supportm e fuselage; heus Row;
to ‘assist fn* Ftheyassemblys offthe’ p'ﬁrt.]
wing.,

(6) Insert:the'wing: Tearattachmentipin
and lock it with a*safetv/vin;

(7) Assemble'?the {portiwine ‘and fstrutiin
a similarfmannerd

(8) Insert thelwing ledding’edge connection
pin ‘and lock'itiwithfa‘safetvininy

TAIL PLANE

4.5 The"; tail-plane ¥ striitgliiare®n

atta.ched to thg {usela'ke axgdshedga-c?osg' tﬁé
topfwith . length%of#cord % The: *struts

shoul&i be. urﬁtle and}ﬂ:em oéutboar

reste onvf t . The# thod%b

aséembhngxthe*iaﬂ%l%’héﬁ’t ithetfuselal é

astfollows i—
(1) Ralse! the ail planeg ‘Mth <oneFman
at’each tip; gnd ‘%ﬁ' 'ﬁ]
fuselage toﬂ:an dtherps aﬁf"‘ 'j
oppositeiside? E‘_tft}ﬂ] a.]:o
wup fso. thatvits3Control Iever*p '
adnuttedtunder he?ﬁ YWO
the, fin, 'and lowersthe ‘tail? ]ane“;nta
place fon’jts” attaﬂlﬁ’n’én’l\:’ ttm s
man ‘should ‘be; osxtmnedf" é"t‘h si
of jthe . iuselag%unc%erﬂtheﬁtall l'DIﬁIne
to guide it’into place

(4) + Insert the7tail- plane attacnment;;:pms.
Four" separa.tg;ﬁ)ms are ;jused ithey
should 3be’ mserted m~ e%utsxde

and ‘when ypushe ofﬂe th
lock;themselv “'
can only b

the” nngs .m

Not’ ®10%e

le:!bms!mzlst' Dé/inserte L EbVEHATIE,
Dressured0nly ¥ heVTFhus (ShBtebeVd s vEi
snhesth¥as hamwlery

:(3)- Attach =Rthe¥ Tail-oAha R et Mit<XEOD]
earlvYeliderstHig®aftafhm aht 2T m - adef

Withzs elf‘lockmg FPpins iny,a’ similar
manner to"thejtail plane/attachment.”
on' later glzders the strutsare attached:
mth.,shackle Xpins” which3' shou d ;be’
pushed home and locked with'asafety
pln'

‘AILERON CONTROL

5.. Corinectithe“aileron control  byilining:

up’the ‘end of the push-rod in the fuselage
neck twith’ ,g_the lever at the.wing'root:and
msertmg%a. shackle,,pm :lock; the ;shackle®
pin‘with‘a‘safetv oin.

SPOILER CONTROL

6. Connect.; the shackies*at !the” ends™of
the cables which: pxotrude from’the fuselage
neck"aﬂ: of frame?5,%to the ‘control:cables;
rotmdm Zfrom’: thefmammlane ‘root . ribs’
aftof ‘thediagonal spar:

ELEVATOR:CONTROL’

7; Connect'the elevator controlby.joining;
theapush-rod from‘the elevator lever:to. 1:he5
control 'lever “in’-the?rear? fuselage Lwith® "a‘
shackle’s pm q.[Lock the: shacklelpm‘bmth a
safet I.F il > The “elevator<control push-rod‘
norma y.(remamsfattached tofthe ‘elevator;

control:lever when' the glider is® dnsmantledr’i

FAIRINGS

8. Attachthe wmg root fairing by hookmg‘
thevke ey-hole slotsat ‘the front: oI'thé fairing ,t
O to {he 'studs at"the front’of,the fuselage:
neck‘ﬁLa “the'fairing ‘over 'theitop7of ‘the;

gg,and shook ithe" reary'channel ~of ithe
i.famng on';to jthe;trailing’ -edge of, the awings
digh ,anpomnon with; the‘,twoz wing:
mutsfonitheibolts “which?pass?through:the!
‘Fearichatiies.

Fthe eﬁin fairing by aliding, it
€,

ur Speci: washers ;onth
"\ﬁ%‘g éachment tingsikan Q
er hedfront¥fasténer.: } astener;
i ? Men‘the slot in’its head’ oincides

the'lines marked*on théiafamng

REMOVAL

(AILERONS

10. To %rnmove an aueron proceed @as
follows 1=

(M Remove Zneisph e‘?’ aclde
pms"i’connec 5 the
operatmé‘iI thé“aﬂeroﬁ; . I'Ha
‘operationtis -‘H&ht ted. bﬂholdinl!ﬁhe

trailing’ edge of the’ mleron ‘and ‘pulling}
oniithe gluppery, control cab1e= %-this!
ehevesé{ he 5§pressure it on i therﬁ'puﬂ
whach; :can’then+beiwithdrawns

@) Be:ﬁd'va\“the‘i"pht DS, tﬁ?’ﬁ'ahhers

pms;{t e dsileron|

Irom &j:he rsh
hinges
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This 'eof issueo-withA.L, .No..2,~Novamber, 1949

(31 Support the aileron-:nd;windraw the
pinge: pms; One of the hin ges us
washered. 10 take" ‘Up- end play, the
numnber: aﬂtL-pOSLthﬂNf theselwashers
should®be noted,

RUDDER
11. :The ‘rudderi.is sremoved, 1n 'a simular
mannersto. ‘thesaileronsi(paras:10).

F.S.))
1Q2816- 13074 "13/40 '360:0.8,&8.L14.7 00.30

Ai?“’cq& Yﬁf...l'. Pdl’( 2|is°§t_-,_2_"

ELEVATOR

12. ‘[He-tail plane mu§tibe-.remyvedifrom;
the nselage: in"a yeverse jnanner teitnat
gmenaffo; ita:assembly>itispara 4,.belore the,
el€Vator. can be remoygd:. The-elevatoriis:
then remdved in 3 'simyar mauscr:lQithe
ailerons.:(bara. 10)
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