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NOTES TO USERS
This publication is divided 1nta’tpree pa)ts: Descriptive, .
Hendling, and Notes for tug aircr;ét pilots (with
appendices for individual tug aireraft). Part I gives
only a brief description of the controls with which the
pilot should be acguainted.

" These Notes are complementary to A.P.2095 Pilot's Notes

General and assumb a thorough knowledge of its contents.
All pilots should be in possession of a"ccpy of A.P.2095

1

(see A.M.0. A93/43).

Words in capital letters indicate the actual markings on
the controls concerned. 2 _.

Amendments to this publication wlll be issﬁed a8 necessary
and incorporation must be certified on the Certificate

on the inside of the back cover.

Additional copies may be obtained from A.P.F.S., Fulham
Roed, S5.W.3, by application or R.A.F. Form 2944, in
duplicate, quoting the number of this publication in
full - 2097A-P.N.

Comments and suggestions should be forwarded through the

usbial channels to the Air Ministry (D.T.F.)
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LEADING PARTICULARS

TYDE: siatatisis aois esserssnisensasssnssnsssss High wing cantilever monoplane

glider

15,3 ¢ ry S P wessessssssssssssasasssss Troop and military equipment

carrier
PRINCIPLE DIMENSIONS

e I R e R SR L 1
Length overall, rigging poSition seeeeessssesssscccssss 66 £t
Height overall on wheel undercarriage Eto top of m&d.erg 19 £t.
Height overall on skin undercarriage (to top of rudder) 18 ft.
Height over pressure head mast, tail on grownd ........ 15 ft.
Hotght to WIng tADE vcsavvsvesssesaseviosronsasssmmimsse: - EEe
Puselage dismeter .eseesicessesassivesosssssnscessases { Lhe

MATN FLANE DATA

MO~J~Ih=+0O

FEEFFEF

Aevofoll seotion . ishsiiiisevvavesancessiansevriee HeAsOulds bl series

3.1% reflex
7.8 in,
5,76 in.

Chord, centre plane at Joint to outer plane ....... 15 £+,
chm'd, at tip Aatum PID cessssanienanaaassssaicasien 7ft.
Incidence at centre plane Joints seeecvveccecacnsnas
Incidence at wing tip Joints .seeeccceresccscscacene

T S, M SR e veeees 15104
Alerons (two, total) including 48DE_ sonivennvay 118
R S i o e i R R S S 14146

FIADE ((Fonr, BOERLY oo cae i pa s miinian ot e s win AN 115.6

Dive brakes, 8res sciiecesvsrsnassassssncssnsnsones

TATL, PLANE AND ELEVATOR DATA

S ST A T eose 32 ft.

Span

Chord (including elevators) ....ceeeeescearearensans 6 ft.
INOIAMNOB cacesannssisssasnssassrsnnsnsnnninansesnn
Chord, tail plene ONlY «ceesesssesssvsssscssssssnns 3 £t.
Chord, elevators ..ssesssasvasss S esaiviesansnens 3 L.

3.7°

-0.150

Dihedral sevecesssenssnsassscensssccaassensasnnesss S€€ rigging dlagram,

Sect.k, Chap.3, fig.1
8q.ft.
sq.f't.
Sq.ftc
sq.ft.

-
3%°
9.7
9

Aren, TOLRL G iainsnive issseabrms RN e 202,2 sq.f%.
Elevators (two) including tabs .....eeeveeecnnsn 107.2 sq.ft.
Tabs, balance (tW0) seisvsesssnscecanransanas 12.39 8q.P%.
Tabe, trimuing, (one) ..ecsesveesssossveaiss 4.13 sq.ft.

FIN AND RUDDER DATA

BAD EIBH iR van e e s e e e HES R 32,3 *sg.Tt.
Rudder (imlud:l-ng ta-b) sese e rann seuwrarsaasen 2o 5808 Bq.f‘h
TR0 wiain n-eiaza i 0w uzelleiee wimwnse o s el inie s win e me e .o 5¢11 sa.ft.
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CONTROL SURFACES: SETTINGS AND RANGE OF MOVEMENTS

ATTRTONS i wninwamsssiasnsia sy ssnnsasns vee. Noutral O°
. Up 30°
Down 20°
0T (A e el S SRR s Down 40° and 80°
Elevators sccuescccecasacenas RIS o e Up 2000
Down 134
Trimming tab (starboard inner only) -
Neutral (from centre-line of elevator). Down %
Balance action (from neutral) ......... Bach way 5
Trimming movement (from neutral) ...... Each way
Balance tabs (port and starboard) ....... Neutral 0°
Each way 10°
BAAARE s e mamse s nemsansie s R e . Each way 20°
Balance 8D eeeeseecresressesassssesensrs Bach way 15.9°

UNIERC ARRT AGE

TYPO coveovccscssanssansavasssssssssssssssss NOSO wheel with main
wheels or skid

Main wheels —
Track (tare weight) .ovevecscicscncessens 15 fh.
Shock struts ....cceecscsnsacssssssssssss Bubber in compression
Wheel tyP® erevssnnsssses ssessnsassenssss Dunlop A.H,2154
TYTO cevevessasarcecocansnsanens sssssssss Dunlop 1225 in,
TYTe DreBSSUTE sessssssscssscscsancannas «+ 40 1b./eq.in.
Brak®B secsnssescssssssoancessasssssseees fneumatic, Dunlop
Brake PreSBUTS sisesessessscsssssissesnsss 80 1b./8q.in.
Nose wheel -
Shock 8tTUL .ceceeesecsnsssssnscsassssssss Rubber in compression
Wheel type scececesessss cavessavasssensees AHeB208
TYTO sseesesrencansassssssnssssasssasssas Dunlop 9-75 in.
TYT® PTOSBUTS esvesessosssssssasssesssoss 40 1b./sq.in.
SEid .vovoesvonssasinasenervananne vesssesess Metal-faced wooden
member on rubber-
block shock strut

TOWING GEAR

TYPE ceassesssansasnasnesssessssnsssansssess Biturcated
HOOK tyPO svcessssassansssasassssssssssss o Malcolm No.6A
POBLitiON osesssersassasansessassssassass Underside of centre
main plane
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INTRODUCTION

1. The Horss I glidor is a wooden cantilever high-winged monoplane
. equirped for the transport of troops, military equipment and light vehicles.
The major components are constructed in separate sub-sections. The main
undercarriage wheels can be jettisoned, alighting then being effected on a
castoring nese wheel and s central skid.

2, The fuselage is constructed in three portions, i.e. nose, centre
and rear, each being & semi-monocoque structure consisting of spruce and
fir longerons, spruce and plywood bulkheads and formers, and birch plywood
covering.  The cockpit windscreen, which forms part of the sides of the
rose fuselage, is panelled with sheets of transpsrent material. Equip-
ment is loaded into the glider through a large door in the port gide of
the cenire fuselage just aft of the windscreen, pivoting at the bottom and
forming a loading ramp in its downward position. Access to the cabin for
persormel is obtained through a gliding door in this pivoting door, and a
sliding door in the starboard side of the centre fuselage just aft of the
trailing edge. Access to the pilots' cockpit is obtained from the central
cabin through folding doors. Twelve circular windows are situated in the
sides of the centre fuselage end there is one window in each sliding door.
These windows, all of which may be jettisoned, are constructed of trans-
parent material,

3. The main plane ie in three sections, a centre plane and port and
starboard outer planss. The centre plame is sub-divided into a nose
portion, two rear rortions and a central feiring structure attached to the

. centre fuselage. Each outer plane is in two rortions, a main portion and
8 smaller portion housing the outer flaps. Fach silsron is in two portions.
The whole plane forms a single-spar structure with rlywood nose, and fabric
covering behind the spar., The centre plane mein spar and nose spar, are
housed in receszes in the cemntre fuselage. The main spar carries the tow
release mechanism, the main undercarriage jettison mechanism and the top
attachment bracket for the main undercarriage shock strut.

4. The fin structure is built up on two spars and is ply covered, the
spars being bolted to the rear bulkhezds of the rear fuselage. The fin
carries attachmeni brackets for the tail plane, which is in two sections,
one on each side of the fin structure; each side of the tail plane is
braced to the rear fuselage by a strut. The tail plane, elevator, rudder
and trimming tabs are of similar construction to the main planes.

5. The main undercarriage comprises two separate triangulated tubular
structures pivoting on brackets attached to the centre fuselage, shocks
being absorbed by rubber blocks carried by & shock strut interposed between
the tube structure and the bracket on the centre plane. When the units
are jettisoned the shock strut joints arec broken pneunatically at the top
and botiom and the wheel-carrying structure disengages at the irmer pivotipg
Joints. 4 castoring nose wheel with rubber block shock absorber is fitted.
+The main skid is a metal-faced wooden member with a rubver block shock-absorber
mounting, A tail skid and tail prop are also fitted.

&
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€. The msin flying controls are operated by a control columm and
handwheel, and a foot-operated rudder bar. Side-by-side dual control is
fitted, Fore-and-aft trim is provided by & pilot-controlled tab in the
trailing edge of the starboard elevator and balance tabs are fitted to
the rudder and elevators. The trailing edge flaps are in four sections,
two beneath the centre plame rear rortions and two bensath the detachable
portions of the outer planes. The flaps are pneumatically operated by
two jacks housed in the outer planes. Mechanically—operated dive brakes
are housed in slots behind the root ends of the outer plane main spar.

7. The controls for the main undercarriage jettison, the tow release
gear and the dive brakes, are operated by levers carried by a control
pedestal in the cockpit.

8. TPneumatic services are also provided for the main wheel brekes
and the main undercarriage jettison gear.

9. A 12-vblt 40 Ah, accumilator provides power for the lighting
services. Eight jettisonable equipment containers are housed in bays in

1

the centre plane rear portions, and one rarachute flare is carried. Hatches
are provided for the operation of Bren guns in the top of the centre fuselage
and in the floor of the rear fuselage. T.R.9D radio equipment is installed.

4
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ATR PUBLICATION 2097A - P.N. Part 1
PART I
CONTROLS AND EQUIPMENT FOR PILOTS
INTRODUCTORY

The Horsa I is a high-wing, monoplane glider desig-
ned for transporting 25 troops with their equipment,
or military equipment and light wvehicles.

The main wheels of the tricycle undercarriage are
Jettisonable, and a landing skid protects the
fuselage when making belly landings. Benches are
fitted in the main cabin for the troops, and eight
military equipment containers (with parachutes)
are slung in cells, four on each side, under the
wing. The pilot's cockpit in the nose seats two
pilots side by side. Section 1 describes the
pilot's controls and equipment, and other equipment
with which the pilot should be familiar, Items of
equipment shown in figs.l to 3 are numbered and
these numbers appear in brackets in the text.

PNEUMATIC SYSTEM

Compressed air. Three bottles, two outboard of
the starboard pilot's seat, and one on the floor
across the nose, supply compressed air for opera-
ting the flaps, wheel brakes, and undercarriage
Jettlson release. A pressure gauge (12) is fitted.
When fully charged there is enough air for three
complete cycles of flap operation and for subse-
quent normal braking on landing.

GLIDER CONTROLS

Primary controls are conventional and are normally
interconnected by a locking pin (6) connecting two
lugs (5) which projects through the front face of
the well between the pilots' seats on the starboard
sides To disconnect the starboard control column
the locking wire should be pulled out and the pin
withdrawn to the left by means of the plated tommy
forming the head of the pin. The starboard hand-
wheel can be removed by unscrewing the wing nut
(18) securing it to its hub.

Rudder control bars (7) have toe straps and are
ad justable for reach, on the ground, to any of five
positions; they are permanently interconnected.
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6.

T

10.

ll.

Elevator teb control.- The hand-wheel
on the left of the control pedestal, o
the natural sense.

(23), mounted
perates in

Elevator tab indicator.- There is & mark on the

cable drum which should be set opposit
on the control pedestal for take-off.

e the arrow

Note: As the wheel can be rotated through approxi-
mately one full turn forward and backward Ffrom the

neutral position, the take-off positio
checked by rotating the wheel back and
half a turn to ensure that when the ma
the arrow the control is in the correc

Flaps control,- The flaps are control
(22% working in a quadrant forming the
the control pedestal. The gquadrant is

40°, and FULL DOWN and the lever shoul
these positions only. Intermediate f£1

n should be
forth about
rk is opposite

t setting.

led by a lever
rear face of
marked UP,
d be set to
ap settings

cannot be obtained. A spring in the quadrant enables

the 40° position to be selected by fee
pressure is required to move the lever
direction from this setting.

Alr-Dbrakes.~ The control levers (9) e
one at each side-of the control pedest
interconnected and are pulled back and

1; slight
in either

xtend upwards,
al; they are
down to

apply the brakes; spring catches with release
trigger grips are fitted to retain the levers in

- AR BRAKES ARE INOoERATIVE ON 281y AND el
any desired setting. Hiey o i7es ﬂ?ﬁsﬁ_‘ 1

Wheel brakes control.- A lever (2) with spring

catch and release trigger grip, fitted
pilot's seat frame on his right, 1a_§%
apply the brakes, on pi7eR A4IbERS THE Fiove

Undercarriage jettison release control

on the port
lled u

d to
TS :7-’\-"-‘." JEFERENTIAL BRAKE .
ConiRalL

.= A lever

(21) with a red knob shaped to represent a wheel

is fitted to starboard of the flap lev

er. It is

retained in the LOCKED position by means of a
spring locking pin; to release, the pin is with-

drawn and the lever pushed down.

Undercarriage emergency jettison contr

0l.~ Should

the pilot"s control fail to act there

is a mechani-

cal control on the aft face of No.5 bulkhead to

starboard, with operating lever stowed

alongside,

for operation by the second pilot or by one of the

troops.
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12.

128

13.

14.

(31)

Tow release control.,- The tow release hooks in the leading
elges of the wing centre-section are operated by a red lever
(20) extending from the top of the control pedestal, The
forward position is marked IOCKED and the rear position RELEASE

dArrester parachute controls.- When installed the controls
consist of & tumbler switch which is set ON to stream the
parachubes, and a push-button switch for releasing them if
necessary. These switches ere on ‘a panel on the port side of
the cockpit and are so wired that the push-button switch is
operative only when the streaming switch is ON.

Instruments.~ The following are mounted on a panel sbove the
control pedestal:~ AST (41), artificial horizon (15), rate of
cliyb and descent indicator (16), altimeter (8) and a turn and
bank indicator (17). Above this panel is a narrower board
carrying the air pressure gauge (12), a flying limitations
plate (13) and an adjusteble panel light (14), for which a
dimmer switch (32) is on the switch panel to the left of the
port pilot's seat,

Compass.,- A compass (19) is mounted on a bracket extending
rom the starboard side of the control pedestal and a compass
deviation card holder (10) is attached to the windscreen frame

in line with the port pilot's wheel,

lark IT Tow cable angle indicator.-

This indicator is similar to the Mark I - HOTSFUR - type having
a horizontal bar (referred to in the Instrument Manual as the
horizontal pointer) which moves up and down as the position of
the glider, relative to the tug, rises and falls, On the Mk.IT
the vertical pointer, which pivots about its lower end, is
connected to a gyro controlled artificial horizon unit as well
as to the cable angle mechanism. It indicates true angle of
bank, or ceble horizontal angle variation, or a combination of
both, and indicates zero whenever the correct amount of bank

is being applied.

In free flight, or on tow in the "high" tow position the cable
engle measuring mechanism is out of action and the horizontal
bar disappears from view at the top of the instrument. The
vertical pointer continues to function, however, but being

- controlled by the artificial horizon mechanism only may be used

(1i1)

F.58/3

in free flight o indicate angle of bapnk. PFor angles of bank
in excess of 30 the response of the pointer decreases
progressively, thus, at 90° bank, the pointer indicates 45° only.

The zero setting of the pointer is adjustable by means of the
wing nut adjuster below the instrument which is turned in the
opposite direction to that in which it is desired to rotate ‘the
pointer. The pointer can only be zeroed when flying in the"low"
tow position with the cable angle mechanism working.
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17,

18.
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21,

22.

23.

24.

25.

DOORS, SEATS AWD COCKPIT EQUIPMENT

Pilot's entrance.- There is a door on the port side
aft of the cockpit with an access ladder which, is
stowed in the main cabin; the door slides upwards
and is secured by two latch fastenings which can be
operated from inside or outside the glider. This
door forms part of a larger door which opens out-
ward about a hinge at its lower edge to form a ramp
for the entry of light vehicles etc. From the main
cabin the cockpit is reached through a central door
in the bulkhead forming the front wall of the cabin.

Troops' entrances.- The troops use the door on the
port side as well as a similar door on the star-
board side aft of the wing.

Seats.- The pilots' seats are fixed and are
provided with safety lap belts (33).

Hood.- The plastic hood affords a wide range of
vision and there are two clear vision panels (3)
one on each side of the windscreen; these spring
up to open and catches are provided to retain them
in this position.

Map case.- A container (31) for maps; signal index
cards etc. is attached to the front of the port
pilot's seat frame.

Loading charts.- [These are stowed in the main cabin
about four feet aft of the cockpit bulkhead on the
starboard side. On a board above this stowage are
painted the tare weight, tare moment and the

loading index number of the glider. PFull instruc-
tions for use is given on the charts.

Thermos flasks.- A flask for the pilots is stowed
at (24) on the shelf behind and outboard of the
port pilot's head. Flask and ration containers for
the troops are stowed below the seat benches.

gsanitary equipment.- A sanitary bottle for the
pllots 1s stowed in clips on the forward face of the
bulkhead outboard of the port pilot's seat back.
There is also a sanltary tube for the use of the
troops in the maln cabin.

OPERATIONAL EQUIPMENT

Gun hatches.- There is a hatch in the roof of the
main cabin, nermally covered by a febric panel with
spring catches, a8 well as an underbody gun hatch in
the tail; these are for use by machine gunners in
the event of attack.

Equipment container re.ease control.- The equipment
containers are released by pull handles on the fuse-
lage sides, at shoulder height, about two feet for-
ward of the rear door line. each handle releases
the group of four containers_ on the same sids.
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29,

30,

81,

32,

33,
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Landing flare release control.- There is a flare
chute underneath the port pllot's seat, The handle
(1) which is pulled up to release the flare, is on
the right of the port pilot's seat,

LIGHTING, RADIO & SIGNALLING EQUIPMENT

Radio.- There is a T,R.9D set installed with a
remote control unit (4) for the pilots mounted on
the left of starboard pilot's seat, The head-set
jack socket for the port pilot is secured to the
seat frame outboard of the seat.

Intercommunication.- The T.R.9D set provides inter-
communication beftween the glider and tug pilots,

Lights,- There is a fuse box (30) on the switch
panel on the port fuselage side by the pllot's seat,
This panel carries a morsing key unit (28) with
switches for downward identlfication lights, a two-
way switech (27) for navigation lights, two-way
switch (29) for the cabin lights and a dimmer switch
(32) for the instrument panel light. To enable the
cabin lights to be used at night blackout ocurtains
for the cabin windows are stowed in a eontalner on
the port forward face of the after bulkhead in the
mein cabin,

Torches,- Four electric torches are stowed 1n clips
In the roof of the main cabin,

81 1stol.- For use this fits into a dlscharge
EuEe ProEEQEIng from the floor outboard of the port
pllot's seat., Stowage for cartridges (25) is provi-
ded on the fuselage side level with the port pilot's

shoulder,

EMERGENCY EXITS & EQUIPMENT

Parachute exits.-— The pllots should use the sliding
door 1n the port side, The troops use this door as
well as the door in the starboard side. The two gun
hatohes can also be used as parachute or crash exlits
should the main doors jam, To remove the main cabin
gun hatch cover, pull string handles, unfasten spring
catches and pull beams in,

Firgt=-ald kit.~ This is stowed on the forward face
of the rear bulkhead on the starboard silde below
the transverse seat,




Key to Fig.l

o6k RAL.L.
Flare release ¢

8 connecting port & starboard control
column

Locking pin for (5)
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ATDENDUM TO COVER HORSA II

Introductory

The Horza II is, in general, similar to the Horsa I, the major
differences being tiiat the nose.seetion is made to open to

enable cargo to be loaded through the front of the airecraft, and
a single-point tow cable hook is fitted instead of the wing hooks
for bridle towing. Certein other differences and additional
equipment are embodied and the following notes give details of
these.

Nose door and cargo loading

The nose section of the sircraft opens sideways about hinges on
the starboard side ad is locked in the closed position by
locking pins controlled by the upper of two levers fitted on
the port side of the forward bulkhead in the msin cabin. The
lower of the two levers controls a safety latch device to
prevent inadvertent operation of the main lever; a further
safety precaution consists of a gtrap which is used to secure
the lower safety lever in the down (safe) position.

To open the nose the strap securing the lower lever is removed,
the lever is set to the up position and the upper lever then set
to the up position to withdrsw the locking pins. The nose is
then forced gently open until the self locking folding strut at
the top secures it in the cpen position. To steady the door in
the open position in windy conditions, a line is fitted through
the handle on the port lower side anu this should be held by
three men.

To close the nose section the locking sleeve of the folding strut
should be drawn back until it is engaged by\the spring

"Umbrella" type retaining catch. The procegure is then the
reverse of that given in sub.para.(ii), er the nose section
is closed, the upper, and then the lower, lever should be set

to the dovm position nid the latter secured with the safety strap.

Folding channels forning a loading ramp are provided to enable
vehicles to be driven into the main eabin. For full details
see AP.2097B Vol.1.

Control pedestal

A new type of Control Pedestal iz fitted; the two air brake
levers (9), as fitted on the Horsa I being omitted as no air
brakes are fitted on the Horsz II. The compass (19) is

mounted centrally above the pedestal instead of to one side.

Wheel brakes
———— . ;
The lever (2) is not fitted, the brakes being spplied by either

of two levers on the control hand wheels. 4 catch on the port
lever enables the brakes to be locked on for parking.
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Mark III tow cable angle indicator

This improved form of indicator is fitted. It is similar in
operation to the Mark 1L a4 awitch to the left of th= dial must
be set to UN TOW before flight to effect commection of the
indicator to the cable mechenism, The vertical needle does not
need to be zeroed as with the Mark II, and no adjuster is fitted.
In free flight the switch should be turned OFF to disconnect

the instrument. The horizontal bar then becomes inoperative, but
does not disappear from sight; the vertical needle continues to
function as with the Mark II, see paragraph 15.

Landing lamps

A lever for retracting and lowering the lamp i= fitted at the
top right-hend side of the control pedestal; it is set forward -~
NOKMAL to lower, and back - ZLEVATE to raise the lamp.

Signal pistol

This is fitted inboard of the starboerd pilot's seet instesd of
on the port side as in the Mark I.

Ventilators

Two zre fitted, one on esch side of the cocapit floor outboard
of ths seats; they can be adjusted as required.

De-icing

De-icing four the pressure head and venturi i= luncorrorated.
Details of the controls will be issued by amendiment.

Key to Fig.1

Flare release control

Wheel brake lever

Clear vision panels

T.R.9D controls

Lugs connecting port & starboard aoatrol column.
Locking pin for (5)
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Key to Fig.2

Port rudder bar

Altimeter

Ailr breke control levers

Compase deviation card

AI B.Il

Air pressure gauge

Flying limitatione plate

Instrument panel light

Artificial horizon

Rate of climb end descent indicator
Purn and bank indicator

Wing not securing starboard control wheel
Compagsa

Tow release control lever
Undercarriege jettison control lever
Flaps control lever

Elevator tab control
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Key to Fig.3.

24, Thermos flask stowage

25, Signel cartridge stowage

26. Battery box

27, Navigation light switch

28, Morsing key & identification light switches
29. Cabin light switch

0. Fuse box

31. Map case

32. Instrument panel light switch

33, Safety belt

P.8/7
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SECTION 2
HANDLING AND FLYING NOTES FOR PILOT
INTRODUCTION

These notes are for the guidance of pllots flying
Horsa glider combinations., Tug aircraft pilots
should also refer to the appropriate appendix here-
to covering the tug aircraft used,

The method of signalling (intercom or visual) to be
used between the glider and tug pllots, both on the
ground and in the air, should be in accordance with
the instructions laid down by the Command concerned.

Note; It lo of vitael importence that glider and
tiug pilote shall agree and understand the
code ui sigasls to be used,

The direction in which glider and tug should turm
after casting off should be in accordance with

procedure lald down by the Command concerneéd and
should be asgreed between the pilots.

FLYING LIMITATIONS
Meximun permissible speeds in m.,p.h. I.A.S.

Towing 160 - (160 R. A.8. )
Diving 180
Flaps half down 110
Flaps fully down 100

Note (1) The correepopding I.A.S. limitation to be
observed by any tug alrcraf{ should be
calculated by applying to the R.A.S.
figure given in brackets the appropriate
tug position error correction reversed.
(i.e. where this is plus subtract).

(1i) The above limitations as well as the
recommended handling speeds given in these .
notes are subject to any temporary res-
trictions which mey be in force at the date
of issue, or which may be imposed from
time to time,
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FITNESS OF AIRCRAFT FOR FLIGHT

Ensure that the totel welght and C.G. position are
within the permitted limite. Heavy loade should
in no case be carried without calculating the C.G.
position. Rough guides to loading are:

(a) Two pilote, or a first pilot and bsllast in
the second pilot's place, should be carried,

Note: Gliders must not be flown light without
a second pilot or ballast in lieu.

(b) Any load shovld be disposed evenly sbout s
point one third of the chord length aft of
the leading edge at the wing root.

FRELIMINARIES

Before entering the cockpit:

See that sll passengers are seated and strapped
in, and the load secured.

See that the glider is directly behind the tug
end on the same heading, and that the nose wheel
is straight.

On entering the cockpilt;

Test operation of the tow release and see that
the tow release control is left in the fully
forward position.

See that the undercarriage jettison lever is in
the correct position.

Note: On certain gliders the undercarriage is
not jettisonable.

Check that &1l air bottles are turned on, zand
check pressure,-

(2) Minimum for training (providing the under-
carriage 18 not to be jettisoned) 100 1b/
8gein,

(b) Minimum for operational use - 200 1lb/eg.in.
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(vi)

If used, test inter-communication with tug. When
line intercom is used the amplifier switch must be
on at all times when on tow. A code of visual
eignale ghould, in any case, be agreed between the
pilots for use in en emergency should the intercom
fail.

(vii)Test all flylng controls for full and free movement,

(viii)

(1)

Trim

(11)

6.
(1)
(11)

and check that the wing nut on the starboard
control whesl is securs.

"

See that the catches for reteining the clear vision
penels in the open position operate properly.

PREPARATION FOR TAKE~-OFF
Che¢k 1ist before take-off

Flaps = Up

Alr pressure Mimm. 100 1b, (200 1b for
operational flighte)

=~ Neutral (See Sect.l)
Altimeter = Zero
Brekes - off,

When ready to teke-off instruct pilot by intercom
t0.=

(a) Take wp slack
(b) when cable teutens - take-off,

TAKE =OFF
Keep directly behind the tug.
At an emple margin asbove stelling speed (Bee para.il)

pull off gently and held near the ground until tug
tskes off.

(ii1) when the tug is clear of the ground, climb gently

F.8/2

to a height which brings the tug end of the tow-
rope spproximately horizontal. Do not get higher
than this.
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10.
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11.

UNDERCARRIAGE JETTISON

The undercarriage should not be jettisoned until
further information is available as to the safe
height.

CLIMBING

The best towlng position ies juet above the tug, in
such & position that the tug end” of the tow=-rope
is in a line with the tug flight path.

LEVEL FLIGHT

The towing posltion may be Jjust above or just
below the slipstream.

Spoilers, when fitted. may be used for taking up
slack,

On turns, keep directly behind (or elightly inside)
the tug.

CASTING OFF

This should be done in level flight with the glider
level with or above the tug. Except in emergency,do
not cast off from below the tug. Speed should be at
least 90 msp.h. I.A.8. end after casting off the
tug will tum as prescribed,

If take-off is abandoned, elther by the tug or by
the glider pilot the rope should be released and
the glider should then turn as prescribed.

STALLING

(1) stalling speede in m.p.h. I.A.S.

Lightly loaded | Fully loaded

Flaps up 54 69
Flaps down 43 55
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13.
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(1i1)

(iv)

(v)

F.S/3

If the stall is approached quickly, or if the
control column is held right back after a slow
approach, one wing may drop gently.

GLIDING

The following speeds in m.p.h. I.A.S., with undier-
carrlage are recommended: PR

Light Heavy
Flaps up 70 85
Flaps half down 65 G

With fleps fully down the glide path ie extremely
steep. Flape can be raiged to the half down
poeltion without appreciable sink; 1t is not
necessary to increase speed.

APFROACH AND LANDING

Up to half flap may be used on the croes wind
approach to regulate height.

Make the final turn towards the landing ground
with half flep and when sure of getting into the
landing ground, lower the flaps fully.

The glide path with flaps fully down is steep, and
care is necessary, especially in strong winds, not
to get too far downwind. TPlaps msy be raised to
the half down position if undershooting. Flaps
mist not be raised fully at normal flaps down
approach speeds, and even if speed is increased in
order to raise them fully, this will not correct
undershooting at this stage of the approach.

Recommended speeds for final straight aspproach, with
flaps fully down are:

Light 60 mep.h. I.A.8.
Heavy 76 to 80 m.p.h. I.A.S.

Flatten out and land on the main wheels in a
glightly tail down attitude, lower the aircraft
gently onto the nose wheel and then apply brakes
(not before all three wheels are on the ground).
Note: the breke actlon is not differential.
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15'

16.

17,

18-

AFTER LANDING
Raise flaps.

When being towed d -wind, controls should be held
central,or if the der is not occupied all
control surfaces and the flaps must be locked.

Park facing into wind with controls and flaps
locked,

POSITION ERROR CORRECTION

At ell speeds the correction may be taken as 10
m.p.h, to be subtracted from A.S.I. reading,

ENMERGENCIES
ABANDONING TOW BEFORE TUG IS AIRBORNE

The glider pilot should release tow, first if
possible, should land (if airborne), apply his
brekes and turn as prescribed,

ENGINE FAILURE ON TAKE-OFF AFTER TUG IS AIRBORNE

If warned in time the glider pllot should release
tow first and land straight ahead, He may make
partial turns to aveid the tug or other obstacles
but in no eircumstances should he attempt to turn
back to the airfield., Unless there is ample room
for a normal landing the undercarriage should (if
possible) be jettisoned,

CLOUD FLYING

If cloud is entered the glider will release tow
immediately.
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APPENDIX I
Notes for WHITLEY V Tug aircraft Pilots when
towing - HORSA GLIDERS.
INTRODUCTION

When towlng a glider the genersl performance will
not be as good as that of the Tug in normal free

£f1light, this calls for care on the part of Pilot

particularly during and after tske-off, end on the
initisl climb., Care is slsc necessary to avoid
overheating of the engines.

FLYING LIMITATIONS

The fellowing speed linitetion must bs striectly
observad:

Readings in m.p.h.
On Tug A.S.1. On Glider A.8.71.
Towing | 142 { 160

Note: The above limitatlon as well as the
recommended hsndling speeds given in these
noetee are subjoct o sny tewporary restric-—
tione which may be in force at the time of
issue, or which may be impcsed from time to
time, Where such restrictions apply to
the glider zsnd are given in terms of glider
I.A.8. the corresponding tug I.A.8, mast
be calculated by spplying the appropriate
glider P.E.C. (this gives the R.A.S.) and
then applying the sppropriate tug P.E.C.
reversed to obtain the corresponding tug

I.K.8. limitatione,.

PREPARATION FOR FLIGHT

See Towing yoke locks and unlocks correctly. Leave
in locked position,

Test rope release gear.
See crew are at their correct stations.

Do NOT run up engines at this stage.
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TAXYING

Taxy out when glider is in poeition and ready for
take-off,

Stop engines if the take-off is delayed (a starter
battery should be at the take-off point).

When in poeltion the rear gunner will unlock towing
yoke and the ground crew will fit tow rope.

Test T.R.9 or line “ntercom with glider with
engines running.

Operate release control onee and reconnsct,

Do NOT delay any of this drill and do mot take-off
if the following temperatures are exceeded.-

Coolant 80°¢c
0il temperature 85°C

These temperatures are recommended to ensure that
temperature limitations will not be exceeded
during subsequent climb. In cool weather take-off
at somewhat higher temperatures is permissible if
experience indlcates that temperature limitations
will not be exceeded on climb,

TAEE OFF

The engines should be cleared bhefore take~off

Trimming tabs Neutral

Flaps - Light up (5° if run is short)
FPull load - 5° to 10°,

Rudder - 1} to starboard

Boost cut-out - Pulled

The glider pilot will give the signal by intercom
"Teke up slack™,

The tug pilot will release his brakes and move
slowly forward until the glider pilot signals
"Teke-off", The tug pllot will know when he has
taken up the slack im the tow rope by en increased
reslstance, \
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There must be no pause between teking up the slack
end commencing the take-off., This is most
important as any hesitation will cause a slack
rope which the glider nose wheel may over run.

Open throttles., Required boost:-

+ @lider 1light
+6 i half load
+8 " full load

Up to +10 1b/sq.in. mey be used in emergency.

It is important to check swing promptly before it
is communicated to the glider.

The tug should be held down to attain a speed
85-90 M.p.h. I.A.8. light end 96-100 m.p.h. T.A.S.
heavy. Where this is impracticable climb at

90 m.p.h. I.A.S. until obstruction is cleared.

Reise wheels as soon as possible.

Reduce boost as soon as possible to prevent
overheating.

Reduce engine r.p.m. to 2600,

CLINB
Recommended climbing speede:-

90 m.ps.he I.A.S. Glider lighu
100/105 " " b heavy.

Tf engines heat up unduly reduce engine speed to
2400 r.p.m. +2 boost, and r.p.m. and booel may be
increased again when temperatures have fallen.

LEVEL FLIGHT

To ensure keeping well within engine tempersature
limitations the speed recommended is 105 to 112
MaPe h. I,A.S.

At 4,000 ft. the recommended speeds for
maximum range are:; :
(a) With the glider at 16,250 1b. - 122 m.p.h.I.A.S.

(v) with the glider at 9,000 1b. - 125 m.p.h.T.A.S.
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(1i1i) Ply in weak mixture at +4 1b/s53.1in. boost adjusi-

Te

84

9.

104

11,

ing rep.m. (not exceeding 2,600) to give the
racommended speed.

GENERAL FLYING

All turns should be gentle and should never
exceed rate 3 except in emergency.

DESCENT ON TOW

Keep airspeed constant and within glider limitat-
ions, Recovery frcm the descent should be slow
and the throttles should be opened slowly as the
aireraft resumes level flight to maintaln e steady
speed,

BREAKING TOW

The casting off point having been reached, the

glider pilot will advise the tug pilot before

casting off and will then release. Normelly these

signals will be given over the intercom, but if

this fails the pre-~arranged emergency signals .
will be used.

DROPPING TOW ROPE

The tug pilot shuuld take steps to avoid getting in
the way of the glider and under training conditions
will fly upwind at about 400 ft, and release the
tow rope over the rope dropping area,

_ The tug pilot will instruct the rear gummer to lock =

the towing yoke in the fixed position.

o

EMERGENCIES

ABANDONING TOW BEFORE TUG IS AIRBORNE |

Unless necessary, the tug pilot should not release

until after the glider piloi. He will then throttle

back and eapply brakes, at the same time turning as

prescribed to avoid the glider. The glider pilot

releases tow and then applies his brakes and turns .

‘as prescribed.
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ENGINE FAILURE ON TAKE-OFF AFTER BECOMING AIRBORKE

If possible the glider pilot should be warned
so that he may release tow at his end first.
The tug pilot will in any case releass tow and
will then take normal action disregarding the
glider.

If the tug has to land the glider pilot will
turn as necessary.

TAKE-OFF ABANDONED BY GLIDER

If the glider pileot decides to abanden the take—off
and releases the tow, the tug pilot sheuld alse
release afterwards.

CLOUD FLYIRG

If cloud is entered the glider will release
immediately.
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PART TI
HANDLING AND FLYING KOTES FOR PILOTS

INTRODUCTION

These notes are for the guidance of pilots flying
Horsa gllder combinations, Tug aireraft pllots
should also refer to Part III and the aprpropricte
appendix thereto covering the tug alruraft used,

The methed of signalling (intercom or visual) to

be used hetween the glider and tug 2ilots, beth on

the ground and in ths air, eshould be agreed and the

code of visual signals to be uged in emergency (or
if intercom is not to be used) should be in agcor-
dance with the instructions laid down by the

Command concerned, .

Note: It is of vital importance that glider and tug
pilots shall agree and understani the code of
slgnals to be used, The “ug PILOT is CAPTAIN
of the COMBINATION. J :

The directions in which glider and tug should turn

after casting off should te in sccordance with

procedure laid down by the Commnand concerned and
should be agreed by the pilots,

FLYING LIMITATIONS

The mgximum permissible weights are,-

HORSA I - 15,500 1h,

HCRSA II -~ 15,750 1b.
Welght limitations applying to specific combinations
are given in the approp:riite tug aircraft appendices,

Maximum permissible speeds in m,p.h, I.A.S.

Towing 160 = (150 R.A.8.)
Diving 190
Flaps half down 110

Flaps fully down 100

Note (1) The above limitations us well as the
recommended handling speeds glven in these
notes are subject to any temporery restric-
tlons which may be in force ai the date of
issue, or which may be imposed from time to
time by Special Instruction,

(11) The Rectified Airspeed (R.A.S.) given in
brackets is for the us: of tug pilots in
converting to tug I.A.3.



3 POSITION ERROR CORRECTION

At all speeds the correction may be taken as 10
m,p.h, to be subtracted from A.S.I. reading,

Lo FITNESS OF AIRCRAFT FOR FLIGHT

Ensure that the total weight aud C,G, position are
within the permitted limits, Heavy loads should in
no case be carried without caleulating the C,G.
position by means of the loading charts,.

Rough guides to loading are:-

fay Two pilots, or a first pilot and ballast in the
second pilot's place, should be carried,
Note: Gliders must not be flown light without
a second pilot or ballast in 1lieu,

(b) Any load should be disposed evenly about a point
one third of the chord length aft of the leading
edge at the wing root,

5 PRELIMINARIES
Before entering the cockpit:

(1) see that all pessengers are seated and strapped in,
and the load sacured, Report the all=-up weight to
the tug pilot.

711} 8ee that the glider 1s directly behind the tug and
on the same heading, and that the nose wheel is
straight.

(1ia) If arrester parachutes are fitted, sece that the door
of the parachute box which replacea the afterbody
gun hatch is secured by the locking pin and that the
release unit is fully locked. Check that the para-
chute static line is tied to the top of the box,

VARNING On the Hersa II the pilot should check that the
nose section locking levers are in the down (safe) position
and that the lower lever is secured by the safety strap,

On entering the cockpit:

(1i1) Tost operation of the tow release and see that the tow
rileage ccnlirol is left in the fully forward position,

(iv) See that the undercerriage jettiscn lever is in
the correct position.

Note: On certain gliders the undercarriage 1s not
jettisonable,
(iva) If arrecter yarachutes are fitted, check ON-OFF
switch - OFF.
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(v) Check that all air bottles are turned on, and
check pressure.-

(a) Minirmum for training (providing the under-
carriage is not to be jettisoned 150 1b/sq.in.

(b) Minirum for operational use - 200 1b/sq.in.

(vi) If used, test inter-commnication with tug. When
ine intercom is used the amplifier switch must be
on at all timss when on tow. A code of visual
signals should, in any case, be agresd between
the pllots for use in an emergengy should the
intercom fail.

(vii) Tést all flying controls for full and free movement,
and check that the wing mit on the starboard
control wheel 1s securs.

(viii) See that the catches for retaining the clear vision
panels in the open vosition operate propsrly.

(ix) Check that all clamps have been removed and that the
elevator clamps are stowed in the cockpit.

WARNING - Keep feet clear of the alleron cable
pulleys at the base of the control columm.

6. PREPARATION FOR TAKE-OFF
(1) Check 1list before take-off
Flaps - UP
Air prossure = Minm. 150 1b. (200 lb. for operational
flights)

Trim ~ Neutral (8See Part 1)
Altimeter - Zero
Brakes - ofr

(ii) When ready to teke-olf instruct pilot by intercom
tol bt

(a) Take up slack.
(b) Take-off - when the glider starts moving.

Ve TAKE~-QFE

(i) Keep directly behind the tug.

(ii) At an ample margin above stalling speed (see para.l4)
pull off gently and hold near the ground until tug
takes off,

(iii) When the tug is clear of the ground, climb gentl:
to maintain a "high tow" position as defined in
pzra, 10,



(iv)

8.

g.

10.

(1)

(11)

If the lik.II indicetor is to be used, ellowing thras
minutes after take-off for the gyro to erect, zero
the pointer; this should be done with the tug
Tlying straizht and ths zlidsr central below the
slip-stream Tths instrument cnly functions in the
low tow position).

NOTH: With the Mark III tow cable angle indicator the
switch to the left of the instrumsnt should be set to
ON T0W and there is no necessity to zero the pointer.
UNDZRCARRIAGE JETTISON

The undercarriage should not be jettisoned at less
than 200 ft. as it may bounce &nd hit the tail. In
training conditions the undercarriasge should only be
dropped, when authority has been given for doing

this, by the parachute method and should not be
released at less than 200 fi. or 115 mph IAS. Avoid
jettisoning the undercarriage if the wind speed exceeds
apout 10 mph as it may be damaged 1f it lands with
mich drift; practice drops over runways or other hard
surfaces should be avoided.

CLIIBING

Keep straight behind the tug and avoid getting too
high above it lest trim difficulties are introduced
for the tug.

BEST POSITIOK ON TOW

To obtain the maximmum rate of climb and range it is
of importence that, once steady climbing conditions
have been reached and in level flight, the glider
shell maintain the correct position in relation to
the tug flight path. Recommended positions are as
follows:i-
High Tow Position. Directly behind the tug and one
half the wing span of the tug above it (with
experience this position may be gauged by observing
the relationship between thL tuz tailplane and
mainplane) it is not sufficient to keep just clear
of the slipstream.
Low Tow Position. Directly behind the tug and one
half the wing span of the tug below it. This f
position is to be preferred, except during initial
climb, for the following reasons:-—
(a) The glider tends to maintain nosition more
naturally than in the hizh tow position.
(v) The corrsct vertical position is such that the
zlider is just el=ar of the slipstream and
can therefore bz more precisely gauged.
NOTE
In both high and low tow positions the glider should
not be allowed to get more than one ftug wing s»an
above or below it, as otherwise cable drag lLscomas
excasvive,

ihe ciarts = '] i 5 the relationsiiivp
bbtade) the s unt T 5 nL tugz aircrat't, as
ssen {rom ti der whan Flringe 10 the BE3T and
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LTiiIY positions on both high and low tow. The true
BESYT and LINIT positions will vary with tug loading
and IAS, in particular in some conditions the LOW-
BEST position as illustrated may be found to be on
the edge of, or just within, the slipstream. The
silhouettes, which are based on incidence angles at
certain specific loadings and speeds, must therefore
be taken as a general guide only. Pilots will find
the most comforteble high and low tow positions by
experience and, as it is tiring to maintain one
position for long periods, some variation is permiss-
ible provided, generally, that the outline of the tug
remains between the positions depicted by the
silhouettes marked BEST and LIIIT. Reproductions of
the individual tug silhouettes on cards to g larger
scale are availeble on application to APFS.,

Fulham Rd., London, S.W.3 using R.A. ¥, Form 294A and
quoting the following references.-

WHITLEY Tow Position Card No.2
HALIFAX " it _ No.3
ALBEMARLE & L) L No.4
WELLIEGION " " b No.5
LANCASTER . " " No. 6
DAKOTA . " 2! No.7
STIRLING 1 1 il No.8

LEVEL FLIGHT

Small amounts of slack in the tow rope can be
ignored but the control column should be eased
forward slightly to prevent snatch as the slack is
taken up by the tug. If the slack is appreciable,
i1t should be taken up by easing the control

column slightly back until the rope is almost teut,
when the column should be eased forward to minimise
snatch.

On turns, keep directly behind (or slightly inside)
the tug.

Cloud ¥lying.- If cloud is entered the glider pilot
should release tow immediately unleass a tow cable
angle inuicator is fitted and authority has bsen
given for blind flying.

BLIND FLYING (using Iik.II Tow angle indicator)

On tow. Fly in low tow position; correetion should
be made with the elevator and ailerons assisted as
necessary by rudder. Inclination of the vertical
pointer indicates departure of the glider from its
correct angle of bank and the pointer should be
"pushed" gently back to zero with the ailerons.



(i1)

As soon as the pointer resches ithe zero position a
touch of opposite aileron should be applied to stop
the pointer moving and to prevent the glider over=-
shooting its correct position. [This technique
applies equally in level flight and when turning,
climbing or descending. MNovement of the horizontal
bar indicates correspcnding departure of tne glider
from its correct vertical position which should be
corrected by pushing gently on the elevator control
so as to push the bar back to the zero position. In
rough weather some oscillation of the horizontal baer
occurs (due to surging of the cable) but the vertical
position of the glider is indicated by the mean of
the limits of oscillation and no attempt to correct
oscillation is necessary, (with the lMark III indica-
tor this oscillation is not so pronounced).

In free flight. The vertical pointer can be used in
a similar mamner to an artificial horizon to indicate
angle of bank, correction being applied by aileron

as when on tow, (with the liark III indicator the
switch should be at OFF. The horizontal bar does

not disappear but should be disregarded).

CASYING OFF

This should be done in level flight with the glider
level with or above the tug. Except in emergency,
do not cast off from below the tug. Speed should

be at least 90 mph IAS and after casting off the
tug will turn as prescribed.

(ii) With military loads stowed, the compass deviation may

(i1)

be considerably affected. If it is necessary for the
glider to fly on a compass course after casting off,
tile tug should fly steadily on the required course,
and should give the compass reading to the glider
pilot by intercom, before release. The glider pilot
should note the corresponding reading on his own
COMp&ass.

If take-off is sabandoned, either by the tug or by
the glider pilot, the rope should be released and
the glider should then turn as prescribed.

STALLIIG
Stalling speeds in mph IAS.
Lightly loaded Fully loaded

Flaps up 54 69
Flaps down 45 55

If the stall is @pproached quickly, or if the
control colurm is held right back after a slow
approach, one ving may drop gently.
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15. GLIDING

(1) The following speeds in mph IAS, (with undercarriage)
are recommended:

Light Heavy
Flaps up T0 85
Flaps half down 65 75

(i1) with flaps fully down the glide path is extremely
steep. Flaps can be raised to the half down
position without appreciable sink; it is not
necessary to ilncrease speed.

16. APPROACH AND LANDING

(1) Up to half flap may be used on the cross wind approach
to regulate height,

(ii) Make the final turn towards the landing ground with
half flap and when sure of getting into the landing
ground, lower the flaps fully,

(1i1) The glide path with flaps fully down is steep, and
care ls necessary, especially in strong winds, not
to get too far downwind. Flaps may be raised to
the half down position if undershooting but it must
be remembered that response is slow, Flaps must
not be railsed fully at normal flaps down approach
speeds, and even if speed 1s increased in order to
raise them fully, this will not correct undsershooting
at this stage of the approach,

(iv) Recommended speeda for final straight approach, with
flaps fully down are:

Light 60 mph IAS
Heavy 75 to 80 mph IAS

(v) Flatten out and land on the main wheels in a slightly
tail down attitude, lower the aircraft gently onto
the nose wheel and then, when all three wheels are
on the ground, apply brakes,

Note: the rakg action is not differential.on (/TER AIRERAFT
THE BRARE AcTioN IS RIFFERENT AL | 3
4

(vi) Landing technique using arrester parachutes G

The approach ia made normally at speeds up to 100
mph TAS., At about 50 feet operate the tumbler
switch and immediately begin to level out, (There
is a three gecond delay between the operatilon of
the switch and the opening of the parachutes,)

F.5/L
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When the parachutes open there is a slight tendency
for the nose to drop which can be corrected by the
use of elevator., As the glider drops on to the
ground suddenly after the parachutes have opened,
do not hold off higher than 30 feet.

WARNING, If the parachutes siream prematurely,
elther on or off tow, both the tumbler switch and
the jettison button must be operated immediately,
a8 the action of the parachutes is to cause the
glider to stall suddenly,.

AFTER LANDING

Raise flaps,

Wheh being towed down-wind, controls should be held
central, or 1f the glider 1s not occupied all
control surfaces and the flaps must be locked.

Park facing into wind with controls and flaps
locked, :

EMERGENCIES

Although the tug pilot 1s CAPTAIN of the combination
the glider pllot may, in emergency, cast off and
take other action on his own initiative; he should,
however, warn the tug pilot first if possible,

Abando! tow before tug is airborne.~ The glider
pilot should release tow, firat if possible, should
land (if airborne), apply his brakes and turn as
necessary.

%ggine failure on take-off after tug is airborne.
warned In time the glider plloft should release
tow first and land straight ahead., He may make
partial turns to avold the tug or other obstacles
but in no circumstances should he attempt to turn
back to the airfield., Unless there is ample room
for a normal landing the undercarriage should

(if possible) be jettisoned,

(iv) Failure of towing hook or bridle., Should the hook

or bridle on one side rall, there is no need to
cast off. Pogition on tow can be maintained and
turns executed without difficulty as follows:-

(a) By using the eilerons only, Rudder need only
be used to check the initial yaw and until
the glider takes up a position such that the
cable is in line dead behind the tug, the
glider flying slightly to the slde away from
that on which the cable remains attached.
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(b) An alternative position is dead behind the tug
and in line with it; this can be maintained
by holding on a 1ittle aileron to fly slightly
wing down towards the side on which the cable
remains attached,

19. DITCHING

(1) see A,P.2095 and note: The pilot's roof hatch (if
fitted) should be opened as soon as a ditching is
decided upon, If no pilot's roof hatch is fitted,
one or more hood panels should be broken ocut with
any available instrument. If passengers are being
carried they should open the upper gun hatch cover
and make preparations for breaking out additional
exits in accordance with the drills set out in
A.D.391 and A.D.3913A. No attempt should be made
to break out exifs except at former Nos.3 and 15
which are painted red, and, after alighting, at the
ad jacent skin areas which are painted yellow. On
later Mk,II gliders two escape hatches are fitted
in the roof, one to starboard of the centre line
forward of the forward sliding door, and one on the
centre line between the gun hatch and the rear
sliding door., To open a hatch the emergency handle
on the port side of the panel is pulled; this rips
the securing tape and the hatch can then be pushed
out, Luminous arrows in the cabin point to the
hatches enabling them to be located in the dark.,

A Luminous Instruction Label is slso fitted on each
hatch,

(ii) The undercarriage causes violent deceleration and
diving so that, if still in place, it should be
Jettisoned, The flaps increase rate of descent
and nose down attitude, but they be lowered
to the 40° position to reduce forward speed,
provided that visibility is good and the pilot
feels confident of judging height accurately enough
to flatten out in time to prevent the impact being
taken by the nose.

(1ii) on impact, although the deceleration should not
be severe, the lower part of the nose is almost
certailn to break in and the fuselage will rapidly
fill to wing level, after which the wings should
keep the glider afloat for a considerable time,

Warni

For ag% flights, whether training or operational

involving flying over the sea, the undercarriage

ground locking device should be left unlocked %o

enable the pilot to jettison the undercarriage
F.8/la. ghould a ditching become necesgsary,
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REMOVAL OF TAIL SECTICN - For duilck unloading of
cargo,

The pilot should be familiar with the procedure
for rapid removal of the tail section; he
should also ensure that the crew know the drill

for doing this as laid down in A.P.2453D, Vol.I,
Part 3, Sect.1.
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A.P.20974,~P.N,, Part III
PART III
GENERAL NOTES FOR TUG AIRCRAFT PILOTS

All normal limitations and handling recommendatlions

in Pilot's Notes for individual tug aireraft should

be observed, as modified and added to, by the instrue-
tions contained in these notes, as well as in the
appropriate appendix covering the particular Tug air-
sraft to be used. These appendices apply only to
those Marks of the respective aireraft which Have beenm
formally released for towing the particular gliders.

GENERAL

When towing a glider the general performance will
not be as good as that of the tug in normal free
flight. This calls for care on the part of the
pilots, particularly during and after take-off, and
on the initlal climb. Care is also necessary to
avoid overheating the engines.

The method of signalling and code of visual signals
to be used in emergency (or if intercom is not
fitted) must be agreed with the glider pilot. The
TUG AIRCRAFT PILOT is at all times CAPTAIN of the
COMBINATION but glider pilots may in emergency, or
1f cloud is entered, cast off and take other action
on their own initiative; if poseible, they should,
however, warn the tug pilet first.

The direction in which glider and tug will turn after
casting off should be agreed beitween the pilots.

LIMITATIONS

Weight:- Combimations are cleared to fly at
specified maximum weights; these are quoted in the
appropr.ate tug appendices.

Speed:- Speed limitations are quoted in the
appropriate appendices in terms of tug and glider
AST readings. Where, however, temporary speed
restrictions are in force for the glider, the tug
pllot shall ascertain the corresponding speed in
terms of the tug aircraft ASI reading, as follows:-

Correct the glider limiting IAS for position error.
This gives speed limitation in terms of rectified
airspeed (RAS).

Apply to this RAS figure the appropriate tug
position-serror correction reversed, l.e. if the

F.5/1 pec. is plus, subtract and vice versa.
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(1ii) Engipe limitations:- Unless otherwise specified in

3.

(1)

(i1)

(iii)

4.

(iv)

(v)

(i1)

the appropriate appendix the normal limitations for
the type should be observed.

PRELIMINARIES

The tug pilot as CAPTAIN of the combination should
check that aircraft weights are in accordance with
limitations and that the state of both aircraft, and
distribution of loads, are in accordance with any
special conditions specified in the combination
release.

To avoid overheating during take-off and climbing,
run the engines as little as possible on the ground.
If, after reaching the take-off point, take-off is
delayed, engines should be stopped. A ground
battery should be at the take-off point for
restarting.

Check position of glider.

Check that the rope is properly attached, test
quick release, re-attach rope making sure that the
hook is locked and that the release control is in
the locked position. If the hook is sttached to a
towing yoke, check that this is unlocked.

After agreeing the code of visual signals with the
glider pilot or pilots, test the intercom. (if to
be used) with glider with engines running. With
line intercom. the switch mist be set to MIX or
held to LINE at all times with a glider in tow.
TAKE-OFF

Checks before take-off

(a) CHECK LIST - See appropriate appendix

Note: The trim for take-off recommended may vary
with tug loading and is given as =& guide only.

(b) Except in very cool weather, and when experience
indicates that temperature limitations will not
be exceeded on climb, do not take-off if the
engine temperatures are in excess of any
recommended in the appropriate appendix.

(¢) Clear engines before take-off; this is essential
if ground running has been protracted.

laking off

NOTE: It is advisable to have a member of the crew
available to operate the tow release if it
becomes necessary to sbandon tow during
take-off. It is recommended that the same
member of the crew be detailed for thi. auty
on each take=-off, as good co-operation is
important.
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5.
(1)

(a) When ready, the glider pilot will give the
signal "Take up slack".

(b) To avoid taking up slack too suddenly the
engines may be opened up slowly against the
brakes which should be released progressively
to allow the tug to move forward slowly and
steadily. The glider pilot will signal "Take
off" when the glider begins to move, and the
tug pilot should then open up without hesitation
to ensure that the rope does not go slack and
the glider overrun it.

(c) Any tendency to swing should be checked
promptly before it is comnunicated to the glider.

(d) Base the tug off the ground and raise under-
carriage and flaps (if used) in accordance with
recommendations in the appropriate appendix.

NOTE. It will usually be necessary to retrim
after raising the und.rcarriasge and flaps, the
exact setting depends upon the tug weight and
ceg.position, as well as upon the glider weight
and position relative to the tug (the higher it
flies, the greater the tail "up" pull on the tug),
and no exact settings can be quoted.

CLIMBING

Climb steadily at the speed recommended in the
appropriate appendix. If the recommended speed is
below the safety speed of the aircraft the pilot
should, in the event of engine fallure before a
safe height is reached, warn the glider pilot (if
possible), release tow, shut throttles and make the
best landing possible.

(ii) Use maximum climbing boost and rpm.

(iii)

(iv)

P.3/2

0il cooler shutters (if not automatic) and gills
(or rediator shutters, if not automatic) should
be adjusted as necessary; gills should, however,
not be open beyond the setting recommended in the
appropriate appendix, as otherwise the drag is
excessive.

(a) If oil and/or cylinder (or coolant) tempera-
tures approach limitations increase IAS to
the speed recommended in the appropriate
appendix.

(b) If overheating is still experienced reduce
rpm as recommended but maintain the same
increased IAS unless any other speed is
specifically recommended in the appropriate
appendix.

NOTE: These measures will reduce rate of
elimb and ceiling.
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(iv)

CRUISING

The combination mey be flown at the highest speed
which can be maintained using maximum cruising
power provided that the maximum permitted towing
speed 1s not exceeded.

The relevant appendices quete an IAS recommended
for maximum range and for use 1f engine tempera-
tures exceed limitations when flying at a higher
speed (this speed is also the minimmm comfortable
speed at which the combination can be flown for
long periods). To fly at the above IAS use weak
mixture (except when this is not possible - see
(iv)) and the highest obtainable boost (not:
exceedi the maximum permitted for weak mixture
cruising) adjusting the rpm, which may be as low
as practicable, as necessary.

Adjust oil cooler and radiator shutters (if non
automatic) or gillls as necessary. Gills should,
however, not be opened beyond the settings
recommended in the relevant appendices.

If the recommended IAS cannot be maintained at the
required operational height at meximm weak
mixture power, or if, when flying at the recommended
TAS, the engines still over-heat, change to rich
mixture (if a mixture control is fitted), and on
all British engines (for American engines see NOTE)
increase to the highest obtainable boost (not
exceedl the maximum permitted for rich mixture
cruising) adjusting rpm, which may be as low as
practicable, to give the recommended IAS. In those
cases where these measures msy be necessary the
relevant appendices will include a note to this
effect. In certain cases better cooling in rich
mixture may be obtained by flying at a higher speed
than that recommended for maximum range -~ When

this applies the relevant appendices give full
details.

NOTE: With American engines, minimum rpm restrictions
apply when cruising at boosts in excess of
the maximmm permitted in weak mixture. It
is, therefore, necessary to use a combination
of the highest boost and lowest rpm (within
the limits set out in tabular form for the
individual engines in the appropriate
appendices) which will give the recommended
JAS. This may be done as follows:

(a) Set rpm to the highest permitted for rich
mixture cruising.
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(b) Adjust boost until flying slightly faster than
the recommended IAS.

(¢) Then reduce rpm &s necessary.

. (@) If it 1s then found that the combination of
boost and rpm is not in accordance with the
table, both boost and rpm should be\adjusted
until the best combination (i.e. hizhest boost
and lowest rpm permitted), which gives the
required IiS, is found.

(v) The use of rich mixwure results in loss of range
so that (unless rich mixture is being used because
temperatures cannot be maintained within limita-
tions in weak mixture) as fuel is used and weight
is reduced sufficiently to enable the recommended
IAS to be maintainsd at maximum weak mixturs power,
a change to weak mixture boost and rpm (and to
weak mixture if a control is fitted) should be made.

(vi) The use of S gear réduces range and generally involves
higher engine temperatures. It is seldom necessary
to fly so high that greailer power will be obtainable
in S gear than in i gear while, particularly in hot
weather, cooling is usually fairly critical on all
tugs with a glider on tow. It is recomnended, there-
fore, that S gear should not be used; its use is in
. Pact prohibited on all tugs with Hercules engines.

(vii) Turns should be commenced gradually and at the
' recommended cruising speed should not be allowed to
exceed rate 1. At higher speeds, up to the maximmum
permitted, turns up to rate 1 or rate 2 in emergency
are practicable.
(viii) Descent on tow.-
(a) Haintain rpm as set for level flight and adjust
throttles to meintain & steady I...S. about 10
to 15 mph below the maximum permitted, with a
rate of descent not exceeding 800 ft. per min.
The use of partial flap may be found to assist.
(v) Radistor shutters or gills, and oil cooler
shutters (if adjustable) should be adjusted as
necessary.

(¢} Recovery should be gradual, throttles being
opened slightly to maintain speed.

(ix) Flying in cloudy weather:- Avoid flying into cloud;
if it is unavoidable, the glider pilot will cast off
(unless a tow cable angle indicator is fitted and
authority for blind flying has been given).

'I' Ta CASTING OFF

The tug pilot will give the order to cast off and
should not (except in emergency) release until the
glider has done so. The tug pilot should avoid
getting in the way of the glider. After casting off
P retrim ag ece%Earg. o precgise get%ﬁngg an_be re-
.8/3 commended . 1o € Pteasons given in the ote to
para,4(ii) ds.




8.

Q.
(1)

(11)

(a3

(iv)

NOTE: Should the glider require to fly on & compéass
course after release, & special compass check may
be necessary.- see Part [I, para.ls.

DROPPING THE ROPE

Under training conditions fly upwind at about 40C ft.
and release the rope over the rope dropping area. If
a towing yoke is fitted the pilot showld instiruct
crew to lock it.

BLEBRGENCIES

Abandoning tow before tug is airborne - Unless
necessary, the tug pilot should not release until
after the glider pilot. He will then throttle back
and apply brakes. The plider will cast off, apply
brekes and turn as necessary to avoid the tug.

Engine failure on take-off after tug is airborne -
If possible the glider pilot should be warned so that

he may release tow at his end first. The tug pilot

will in any case release tow and will then take

normal action disregarding the glider. If the tug
has to lend the glider pilot will turn as necessary.

Take-off sbandensd by the glidsr.- If the glider

pilot decides to abandon the take-off and releass

the tow, the tug pilot should also release.

Engine failure in flisht -

(a) In the event of engins faillures, bsfore deciding
to abandon tow, the tug pilot should instruct
the glider pilot to jettison the undercarriage
as well as any items of loose equipment possible;
he should also jettison any loose eguipment in
the tug and &s much fuel as practicable.

(p) If height cannot be maintained and ths tug pilot
decides to release the glider, he should warn
the glider pilot who should release first if
possible, or in any case immediately after the
tug releases.

(¢) If the ruddsr has been trirmmed for no load with
the dead engine, the change of rudder trim will
be considerable after releasing the glider. This
should be trimmed osut as speed is gained.

(d) on four-engined aircraft if the tow is being
continmued after engine failure apply appropriate
trim. Before releasing the glider it is then
easential to return ruddser trim to neutrsl by
throttling back on the opoosite engine.

NOTE
See also appropriate appendix as follows:-
Tug dppendix

WHITLEY I

HALIFAX TT
ALBENARLE TIL
WELLINGTON IV

LANCAST \i

DAKOTA (C.47) VI

STIRLIN VII

HUDSON VIIZI
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F.8/11

CRUISING

The speed recommended for cruining at normal
operational loads is 125 to 130 mph IAS
120) (128)
At extended load (61,350 1b, on LANC II) the speed
is increased to 130 to 135 mph IAY and prcportionally
(125) (130)
at intermediate loads with either Lanc.I,II or III.

On Lancaster ITI

Gills - as for climbing
Rich mixture power may be required to maintain
height at full operational ioads ir very hot
weather,

TURNS, DESCENT ON TOW, CASTING OFF, ROPE DROPPING
AND EMERGENCIES See Part III
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APPENDIX I

A.P.2097A,-P,N., Part III

Notes for WHITLEY tug aircraft Pilots when towing

HORSA I GLIDERS.

FLYING LIMITATIONS

Maximim permissible weights are:-

HORSA

WHIT

LEY

HersA 1L

Meximum speeds:-

15, 500
15;250 1b.
23,000 1b.
e ero—tor

_fs; ¥50. PRS

Readings in mph

On Tug ASI

On Glider ASI

Towing

142

160

Note: All limitations and handling speeds guoted
in these notes are subject to any temporary
restrictions which may be in force at the
date of issue, or which may be imposed
subsequently from time to time by Special
Instruction.

ENGINE LIMITATIONS

The normal limitations should be observed.

PRELIMINARIES

Check weights and fitness of aircraft for flight

- see Part III.

Check glider stationing,
test quick release (this is lever on the starboard
side which is pulled towards the pilot to release),

towing yoke unlocked,

agree code of signals and test intercom. - see

Part III.

Check that the rear turret guns are central and
elevated at least 10°.

Azfa,

By,
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CHECES BEFORE TAKE~-QFF

Set Flaps - - UP (to 109 at full
. weights if take off
run is restricted).

Trim- - Elevator -
Ailerons —g Neutral
Rudder = 1% divisions
starboard.

Boost control

cut-out - Pulled
Radiator

shutters - Fully open

The recommended maximum temperatures for take-off
are:-

Coolant - 80°C

0il - 859C

TAKE-OFF
Ease the tug off at about 85 mph IAS,

Fly level until a speed of 95/100 mph IAS is
reached.

As soon as safely airborne raise the undercarriage
and then flaps (if down) and reduce power to
climbing boost and rpm to prevent overheating.

CLIMB

The recommended speed for best climb is between
100 and 105 mph IAS.

If engines overheat increase speed to 110/115
mph TIAS.

CRUISING

The recommended speed for maximum range and for
cooling if engines overheat at a higher speed
is 105/110 mph IAS.

Rich mixture power may be required for cooling in
hot weather.

(1i1) Warning: With the glider flying high the rear

turret cannot be rotated as it may foul the yoke
should this rise above the horizontal. The yoke
may also foul the guns ifs when central, their
elevation is less than 10°.
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8. TURNS, DESCENT ON TOW, CASTING OFF AND ROPE
DROPPING See Part III.

9. AFTER DROPPING ROPE
Check with crew that towing yoke is locked.
With the yoke locked turret and guns can be used
normally.

10. EMERGENCIES See Part III.

F.S/5
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APPENDIX II

Notes for HALIFAX tug
HORSA I GLIDERS.

FLYING LIMITATIONS

aircraft Pilots when towing

Maximum permissible weights are

HORSA
HALTFAX II
HALTFAX V

Maximim peg%fggiﬂié sp

/5, 500 AkRR
155250 1b.
47,000 1lb,.
47506 1b.
5l 380 =y
eeds arelE = 1, %P v g

Readings in mph

On Tug ASI On Glider ASI

Towing 140

160

Note:- All limitations
in these notes

and handling speeds quoted
are subject to any temporary

restrictions which may be in force at the

date of issue,
subsequently fr
Instruction.
ENGINE LIMITATIONS
The normal limitations

PRELININARIES

or which may be imposed
om time to time by Special

should be observed.

Check weights and fitness of aircraft for flight -

See Part III.

Check glider stationing, test quick release,
(this is a "pullM handle on the right of the throttle

box; it is pulled to r
eignals and test inter

CHECK BEFORE TAKE-OFF

clease), agree code of
com. — See Part III.

Set - Flaps - 150 Hesyy (20° To 257 LighT).
Trim -~ Rudder ;
Ailerons 3 = Neutral
Elevator - 1% divisions back
Radiator shutters - TFully open



TAXKE-OFF

(1) At 95 to 100 mph IAS ease the tug off.

(11)

Fly level until a speed of 115 to 120 mph IAS is
reached (This is below the safety speed - see
Part III).

(111) Raise the undercarriage as soon as safely airborne.

6"

Te

8.

(iv) Maintain take-off power until the flaps are up;

(1)

(11)

they should not be raised below 200 ft. (500 ft.
on the Halifax V). The flaps should, if possible,
be raised in stages by selecting flaps UP and at
once returning the control to NEUTRAL, repeating
the operation several times. Irf Tlaps are

raised quickly the airecraft will sink but at

200 ft. (or 500 ft.) this is not dangerous,

CLIMBING

The speed recommended for best elimb is 120
mph IAS.

If engines overheat, speed may be increased to
125 mph IAS; rate of climb should still be adequate.
No reduction of rpm should be necessary.

CRUISING

The recommended speed for maximum range and for
cooling if engines overheat at a higher speed
is 120 to 125.

TURNS, DESCENTS ON TOW, CASTING OFF, ROPE DROPPING
AND EMERGENCIES ~ See Part III.




Ao P.2097A-P. K. , Part TII

Kotss For ALBLIARLE tug aircraft Pilots when ftowing

Issued witi 4A.L./4
0x3a I SLIDERS.
Ya PLYING LILI.LALIONS
(1)

4.

(i)

l.axinum permissible weights are

HORSA I 15,500 1b.
HORSA II 25y606—3b VY. 100 .

ALBEE&}{‘ Ié& II 31,200 1b.

Also

liaximum permissible speeds are.-

Readings in mph

On 'fug 4AST On Glider ASI

Towing

145 160

Fote: All limitations and handling spesds qhoted in
these notes are subject to any temporary

restrictions

whieh may be in Torce at the

date of issue, or which may be imposed
subsequently from time to time Dby Special

Instruction.

ERGING LIMITAYIONS

The nornal limitations should be observed.

PRELILIFARIES

Check weights and fitness of aircrarft for flignt -

see Part IIl.

Check glider stationing, test quick release (this
iz a pull knob on the right of the throttle box;

it is pulled to release), agree code of signals and
test intercom. - See Part IIL.

The recommended maximm temperatures begrlore take-

off are:

Cylinder - 180°C

0il

- 60°C 4

CHECKS BEFORE TAKE~CFF

Set Flaps -
Trim

Elevator -

Rudder

Gills -

25°

2 to 4 divisions back
neutral
1/2 open (to marks on air intake)



n
.

T En=-0FF
LIS . o 100 .
b . (i) Mase the tug off at 95 mph I.S. .

(ii) Do not comrence to climb until a speed ¢of 100 riph
145 is reached. This is oelow the safety speed -
see Part III para.b5.

(iii) Raise the undercarriage retrimuing as necessary
(about 5 divisions back), as soon as safely
airborne and then raise the flaps to 10°.

(iv) Reduce power to climbing boost and rpm.

€. CLILEING

110 /175
& (1) The speed recommenced for best climb is 336/126 mph
K LS.

(ii) Gills should not be opensd beyond the 3/4 open
position (some bufieting may be experienced with
gilis more than 1/2 open).

(111) If overheating is experienced, increase to 125 mph
Ii5 and then, if necessary, reduce rpm to 2400
but the rate of climb will be considerably .reduced. .

Te CRUISING

(i) Leave flaps set to 10° and retrim against nose
heaviness as necessary. The wing tanks should be
used berfore fuselage teanks, particularly at full oper—
ational load when these ars filled as this hLelps
to reduce nose hesviness. '

(1i) The recommended cruising speed using 10° of flap is
110/115 mph I.S which gives & prester range than a
higher speed without flap., The aireraft is in fact
more comfortable to fly at any cruising speed using
some Tlap sinee, even at full operational loads,
th. control column force, fully trimued (even with
restricted range Q}Gog tabs), should not be

] excessive. .:'._‘a'r.‘."rg !L.\‘a\f B:t Dac:'nEr& G|s{m-r-r£2 AT The MEUTIRIPL  POSITION

o Y CARERUL MBMIPULATIOM SF (ue Lol

Fote: Flaps may be set to intermediate positions by

operating thes selector intermittently and leaving

it at the neutral position when the indicator shows

the desired setting.




|_ (iii) At tug weights up to 31,200 1b. the combination may

be flown safely at speeds as low as 105 mph IAS

. using 15° of flep (the stalling speed being about
85 to 90). At low speeds, even with the elevator
trim fully back, the aircraft feels nose heavy.
Friction in the aileron control system may give
en impression of lack of sensitivity end lateral
instability which is enhanced by the pilot's
inability to see the outer wings. Practice in
slow flying down to the stall with 15° flap
(without a glider in tow) should familiarise the
pilot with the feel of the aircraft in these
conditions.

(iv) Gills should not be opened beyond the 1/2 open
position, except in extreme cases when they may
be set 3/4 open but some buffeting may be
experienced.

(v) Rich mixture power may be required to maintain
the recommended speed at full operational loads,
and to maintain temperatures within limitations
in very hot weather.

. WARNING. To prevent the c.g. moving too far
forward the WING tanks should be used before the
FUSELAGE tanks. If the AUXILIARY (overload)
tanks are filled they should be used as sarly as
possible after climb has been completed in the
normal manner.

€3]
.

TURNS, Du3CEN: ON 1T0W, GASTING OFF, ROP:# DROPPING,
AND ENsRGENCIES - See Part III.

Peo 8
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APPENDIX IV

Notes for WELLINGTON tug aircraft Pilots when towing
HORSA I GLIDERS

FLYING LIMITATIONS

Maximum permissible weights arei- _
15; 500
HORSA 18,250 1b. a*/E,
WELLINGTON III 28, 300 1b.
WELLINGTON X Wl‘b.
HORSA Tx 29,3520. - - -
Maximum speeds:- > Sl ste
Readings in mph
On Tag ASIT On Glider AST
Towling 145 160

Note: All limitations end handling speeds guoted
in these notes are subject to any temporary
restrictions which may be in force at the
date of issue, or which may be lmposed
subsequently from time to time by Special
Instruction.

ENGINE LIMITATIONS
The normal limitations should be observed.s:7 eyiivoer Tempersm

B TD 2850 ARE RERMITTED (7 A GLIDER /N TOW, o

PRELIMINARIES 6

Check welghts and fltness of aircraft for flight
- see Part III.

Check glider stationing, towing yoke unlocked,
test quick release (this is lever with a black
knob by the port pilot's right knee which is
pulled up to release), agree code of signals and
test intercom. - See Part IIIL.

Check that the rear turret guns are central and
elevated at least 10°.



4. CHECKS BEFORE TAKE-OFF

(1) set Flaps - UP
Trim - Elevator -
Ailerons —i Normal
Rudder -
@ills = Fully open
5e TARE-OFF

(1) At 85 mph IAS (80-at reduced loads) ease the
tug off, tr ng back as necessary.

(ii) Fly level until a speed of 100 mph IAS is reached.
This is below safety speed — gee Part III, para.5

(iii) As soon as safely asirborne raise the underearriage
and reduce to climbing power.

6. CLIMB
(1) Retrim back as necessary
(i1) The recommended speed for best climb is 105 mph IAS.

(1ii) If emgines overheat increase speed to 110/120
- mph IAS. Rate of climb at operational weights will
be censiderably reduced if speed is further
increased, or rpm reduced.

T CRUISING

(1) The recommended speed for maximmum range and for
cooling if engine overheat at a higher speed 1is
108 to 113 mph IAS.

(1i) Rich mixture power may be required to maintain
height and/or for cooling in hot weather.

(iii) Warning: With the glider flying high the rear
turret cannot be rotated as it may foul the yoke
should this rise above the herizontal. The yoke
may also foul the guns if, when ecentral, their
elevation is less than 100,

8. TURNS, DESCENT ON TOW, CASTING OFF AND ROPE DROPPING
See Part III.
9. AFTER DROPPING ROPE

Check with crew that towing yoke is locked.
With the yoke locked turret and gun can be
used normally.

10. EMERGENCIES - Ppart III.
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APPENDIX V

Notes for LANCASTER tug aircraft Pilots when towlng
HORSA I & II GLIDERS.

FLYING LIMITATICNS
Maximum permissible weights are.-

Normal Extended
Operational Load
HORSA I 15,500 1b.
HORSA II 15,750 1hb,
LANCASTER I & III L7,000 1b. 57,500 1b,
LANCASTER II 48,100 1b, 61,350 1b,*

% Restricted to 58,000 1b, in tropical conditions,

Maximum permissible speeds are:=-
Readings in mph
On Tug ASI On Glider ASI |
Towing 150(14L0) 160

Note:—

(a) The tug speeds (not in brackets) quoted above
and throughout this appendix apply with the ASI
connected to the static vent, The speeds guoted
in brackets are for uwe when the ASI 1ls not
connected to the static vent,

(b) All limitations and handling speeds quoted in
these notes are subject to any temporary
resgtrictions which may be in force at the date
of issue, or which may be imposed subsequently
from time to time by Specilal Instruction,

ENGINE LIMITATIONS
The normal limitations should be observed.

PRELIMINARIES

Check weights and fitness of eircraft for flight -
See Part III.

Check glider stationing, test gquick release,

(The control is a red toggle labelled GLIDER RELEASE
mounted on the floor aft of the throttle box; 1t is
pulled up to release), agree ccde of signals and test
intercom, - See Part III.
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(11)

CHECK BEFORE TAKE-OFF

Set - Flaps - 15° (to 25° at
light loads)

Allerons - lormal
Ilevator

LANC ER&diator shutters - Fully open (by means

Ié& III of manual override
gwitch); they should
ve left so set (except
in very cool Weatherj
at all time with a
glider on tow.

LANC IIEGilla - 1/3% open

Qil cooler shutters = 3/5 ozen (in Lot weather
(preset) it may be found necessary

to set L/5 open to
prevent excessive oil
temperature rise during
ground runniuig).

Trim = Rudder i

TAKE-OFF

At normal operational loads, ease the tug off at 85
(90) mph ASI. At extended loads, &n increese in
take-off speeds is necessary, on the Lancaster I or
III at 57,500 1b, to 105 mph ASI and on Lencasier IT
at 61,350 1b, to 115 mph.

After take-off, speed must be allowed to increase by
15 to 20 mph before commencing to ciimb (this will
be below safety speed — see Part III).

Raise the undercarriage as soon as safely airborne

and maintain take-off power until a height of not less
than 100 ft. is reached; reduce to climbing power
and then raise the flaps in stages,

CLIMBING

The speed recommended for best climb is 125 to 130
mph TAS. at normal operational loads. At extended
loads an increase in eclimbing speed to 145 to 150
mph IAS is recommended, On Lancaste I or IIT at
extended load, in cool weather, a better rate of
climb is obtainable by climbing at 140 to 145 mph
IAS, provided excessive engine temperatures are not
experlenced.

on the Lancaster II gills may be opened fully if
temperatures rise excessively.

(iii) There should be no necessity to ilncrease speed ar

to reduce rpm for cooling excest on the Lancaster III
at extended load in hot weather when the climbing
speed should be increased to 150 mph TIAS.
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APPENDIX VI

Notes for DAKOTA (CL7, CL7A & C53) tug airoraft
Pilots when towing HORSA I GLIDERS.

FLYING LIMITATIONS

Haximum permissible weights are.- . st ¢
DAKOTA 26,000 1b 20§32 W TRepIest conpirons)
HORSA 15,500 1b. _ ]

st “R‘g;%da 7 —=sen—to. 17, 150 ALY, AL

»  Readings in mph
On Tug ASI on Glider AST
Towing 145 160

Note: All limitatlons and hendling speeds guoted
in these notes are subject to any temporary
restrictions which may be in force at the
date of issue, or which may be imposed
gubsequently from time to time by Special
Ingtruction,

ENGINE LIMITATIONS

The normal limitations should be observed but the
following concession is permitted for use when
towing a glider only.-

Boost rpm  temp, cylr.
RICH MIXTURE CRUISING 39 ins 2450 250°0

NOTE: At the following boosts, rpm must not be
Teduced below the figures quoted.

At Boost Min, rpm
39 ins.Hg. 2350
37 n 1 2250
3 5 n " 21 50
33 un 11 2050

Below this change to AUTO-WEAK unless this causes
overheating, i

Note: It is suggested that the above table be
copies on a suitable card for easy reference in
flight.
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PRELIMINARIES

Check the glider stationing, test the quick release
(this 18 a knob on the bulkhead behind the second
pilot's shoulder; it is operated by the SECOND
PILOT and is pulled to release), agree code of
signals and test intercom,

Note: Certain CL7, and CL7A and C53 aireraft have
The towing hook mounted externally. With this
fitting angular displacement of the glider relative’
to the tug should be limited to 25 degrees up, 20
degrees down, and 20 degrees either side to prevent
demage to the hook mounting. When this applies the
tug pillot as CAPTAIN of the combination should
ilmpress upon the glider pilot the advisability of
following as closely as possible (consistent with
maintaining best towing position -~ gee Papt IT
para.10) the line of the tug flight path,

When operating at high weights in hot weather the
recommended meximum temperaturesfor take-off are:
Cylinder - 200°%
0il - 55%

CHECKS BEFORE TAKE-OFF

Set - Flaps - Nil to 15°(Nil at
26,000 1b.)
Trim
Rudder & Ailerons =~ Neutral
Elevator - 2 divisions back
011l cooler flaps = Fully open
Gills ~ TRAIL (May be fully
open in hot weather
if experience
indicates necessity
- but see para.6(ii)).
TAEKE OFF

Ease the aircraft off at 90 to 95 mph IAS

Commence to climb at 105 to 110 mph IAS (at 26,000
1b, at 95 mph IAS), This is below the safety speed
- see Part III para,b.

Raise the undercarriage as soon as safely airborne,
and then, at a safe height, flaps (if down).
CLIMBING

The speed recommended for best climb is 110/115
mph IAS (at 26,000 1b, at 105 mph IAS ).




(11)
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@ills should not be opened beyond the TRAIL position
unless temperatures rise excessively, when they meay
be fully opened; some buffeting may be experienced.

If engines still overheat, increase to 120/125 mph
IAS. At full operational weights rate of climb
will be considerably reduced if speed i1s increased
above this or rpm reduced.

CRUISING

The speed recommended for meximum range, is 110 to
115 mph IAS.(UnoER TRapicsL eoniTions /04 % /10 mpk TA S).

@Gills - as for climbing

Rich mixture power may be required to maintain the
recommended speed, and in very hot weather for
cooling. In rich mixture better cooling may be
obtained by flying at a higher speed than that
recommended for maximum range; this should be done
by increasing rpm and boost progressively, until
satisfactory cooling is obtained., Speed should not
be increased more than is essential for cooling as
range is reduced at high speeds. In weak mixture
no improvement in cooling should be obtained by
flying faster than the speed recommended for
maximim range. See Part III, para.6(iv) and
para.2 of this Appendix.

TURNS, DESCENT ON TOW, CASTING OFF. ROPE DROPPING
AND EMERGZENCIES - See Part III

Note that on casting off there is some change of
trim to tail heavy.

F.S/18
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APPENDIX VIT

Not~s for STIRLING tug alrcraft Pilots when towlng
HCL34 I GLIDERS.

FLYING LIMITATIONS

Maximum permissible weights are
HORSA 16,500 1b.
STIRLING 55, 500 1b.

STIRLING III 56,600 1b.
STIRLING IV 59,900 1b.

(58,000 1b. in tropical conditions)
HORsh N Hrpaalie— (5,170 ALS

Maximim permissible speeds are.= DX
f__ Readings in mph
On Tug ASI On Glider ASI
Towing 150 160

Note: All limitations and handling speed quoted in
these notes are subject to any temporary
restrictions which may be in force at the
date of issue, or which may be imposed
subsequently from time to time by Special
Inatruction.

BNGINE LINITATIONS
The normal limitations should be observed.
PRELILIINARIES

Check weights and fitness of aircraft for flight -
see Part ITII.

Check oil cooler shutters - presef, inner - open
outer - 2/5 open

Check glider stationing, test gquick release (this
is a long lever on the right of the throttle box;
1t is pulled to release), agree code of signals and
test intercom. -~ See Part III,

The recommended maximum temperatures before take-
off are.- Cylinder 180°C
0il 65°C



4.
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CHECKS BEFORE TAKE-OFF

Set Flaps - 1/3 out
Trim
Elevator - 3 divisions forward
Rudder - neutral J
Gills - 1/3 open
TAKE-OFF

As speed is gained, trim slevator back as necessary
and ease the tug off at about 95/100 mph IAS.

Fly level and close to the ground until a speed of
120 mph IAS is reached. At tug weights of over
£6,000-db. a shorter take-off run can be obtained

~ by commencing to climb at 110 mph IAS but it must

(111)
(iv)
B

(1)
(11)

(iii)

7.
(1)
(11)

(iid)

(iv)

be remembered that this is very much better below
the tug safety speed - see Part III para.S.

Raise the undercarrilage, as soon as safely airborne
and reduce to climbing power as the wheels come up.

Raise flaps and retrim as necessary. With the
glider flying in the high tow position considerable
tail down trim will be reguired.

CLIMBING -
The speed recormended for best climb is 130/135 mph

Gills should not be opened beyond the 2/3 open
position.

If overheating is experienced, increase to 135 to
140 mph IAS. In hot weather it may also be
necessary to reduce rpm (in particular on the
imner engines) by 100 rpm.

CRUISING
Retrim elevator as necessary - See para.5(iv)

The speed recommended for maximum range is
130/435 mph IAS.

@ills should not be opened beyond the 2/3 open
position.

Rich mixture power may be required to maintain
height, and in hot weather for cooling, at full
operational loads.

TURNS, DiSCENT ON TOW, CASTING OFF, ROPE DROPPING
AND EMERGENCIES.

See Part III.
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APPENDIX VIII

Notes for HUDSON tug aircraft Pilots when towing
HORSA I GLIDERS.

FLYING LIMITATIONS
Maximum permissible weights are.-

HUDSON
HORSA

Morsa IO
Maximum speeds.-—

16,700 1b.
15,250 1b.
1§5-500

4%/5-
= 15,790 Aab
= e T Ph_fq

Readings in mph

On Tug ASI

145
(125 knots)

On Glider ASI
160

Towing

Note: All limitations and handling speeds quoted
in these notes are subject to any temporary
restrictions which may be in force at the
date of i1ssus, or which may be imposed
subsequently from time to time by Special
Instruction.

ENGINE LIMITATIONS

The normal limitations should be observed but the

following concesslon is psrmitted for use when

towing a glider only.

Boost
375

rpm
RICH MIXTURE CRUISING 2300

(IN M GEAR ONLY)

NOTE: At the rollowing boosts, rpm must not be
reduced below the figures quoted.-
At Boost Min. rpm
37.5 ins, Hﬁ' 2300
55.5 " 2200
58a5 ! 2100
ls5 ™ H 2000

Below this change to AUTO-WEAK unless this causes

overheating.

Note: It i1s suggested that this table be copied onto
a suitable card for quick reference in flight.
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PRELIMINARIES

See that the turret and all items of removable
equipment as recommended in the DTD release have
been removed and that fuel and ballast are carried
in accordance with the further provisions thereof,
Check weights and fitness of both aircraft for
flight - See Part III.

Check the glider stationing, test the quick release.
(The control is a lever mounted above the pilot's
electrical control panel. With the lever in the
fully forward position the towing hook is locked and
when pulled back, pressing the trigger knob to
release catch, the tow rope is releassd), agree code

of signals and test intercom.

NOTE: Certain of these aircrafit may have this lever
labelled FORWARD TO RELEASE - BACK T0 JETTISON.
This label should be removed and, in any case,
should be disregarded as it refers to the
operation of the taill parachute and not to
glider towing.

CHECKS BEFORE TAKE-QFF

Set - Flaps - Nil to 15°

Trim - all tabs - Normal

0il cooler flaps - Fully open
TAKE OFF

Ease the aircraft off at 80 to 85 knots IAS.

Commence to climb at 90 to 95 knots IAS. This is
below the safety speed - see Ppapt III para.5.

Raise the undsrcarriage as soon as safely airborns,
and then, at a safe height, flaps (if down).

CLIMBING
The recommended speed is 95 knots IAS.

No increase in speed or reduction of rpm should be
necessary for cooling,but at an increassd speed
of 100 knots the rate of climb should still be
adequate.

CRUISING

The speed recommended for maximum range, is 94
to 98 knots IAS.
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(ii) Rich mixture power may be required to maintain the

8e

F.S/16

recommended speed, and will be necessary in very

hot weather for cooling. In rich mixture better
cooling may be obtained by flying at a higher

speed than that recommended for maximum range; this
should be done by increasing rpm and boost
progressively, until satisfactory cooling is obtained.
Speed should not be increased more than is essential
for cooling as range is reduced at high speeds. In
week mixture no improvement in cooling should be
obtained by flying faster than the speed recommended
for meximum range. Sée Part III, para.6(iv) and
para.2 of this Appendix.

TURNS, DESCENT ON TOW, CASTING OFF, ROPE DROPPING
AND EMERGENCIES - See Part III.
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NOTES ON GLIDER PICK-UP BY TUG IN FLIGHT
(Applying to the Dakota/Horea combination,

DESCRIPTIVE

ng equipment. A winch is inptalled ir tue tuz

aircra a 8 steel wlre cable wound cn the wirch
drum passes down a pick-up ama which extends down-
wards at an angle from the post side of the fuselage,
At the end of this cable a o0k is attechid, 'the
equipment also embodies a cartridge~firedcable

cutter enabling the glider and cable to be cast off
in emergency. This cufter is operated by means of
two push~buttons labelled GLTDER EMERGENC! RELEASE
immediately above the pilot's head; to oparate the
cutter the two buttons must e Pressed uimultaneously,
A safety switch is fitted fouward of the rear fuselage
door; this renders the push-buttons inoperative when
set down and live when set up, The switch should be
set down while adjustments are being made to the winch
to protect the operator from blesth should the push=-
buttons be operated inadvertently; it should be set
up before pick-up and at all times in flight,

Ground equi nt., A pick-up stetion is erected on
The ground, consisting of two light pples, painted
yellow, at a distance apart, A nylon rope loop is
attached to the top of these poles by means of
metal clips carrying smell yellow flage to enatle
them to be seen from a diatance, Attached to this
loop 1s a length of nylon rope connected to the
glider in the normal mannsr, Two yellow ground
strips about 9 ft, x 3 ft. are placed, one at the
base of each pole to enable the tug pilet to locate
the station from a distance; they can (lso be used
for signalling by setting them at pre-arranged angles.

GENERAL METHOD

Pick-up, The glider is placed a% an angle of about
TOU %0 a line passing at right angles between the
poles, with all kinks and excessive slack removed
from the nylon rope, so that the glider is
approximately 300 ft, behind and to one side of the
station, The tug flies low over the station,
leaving the glider on his left, so ‘hat the picik-up
arm strikes the nylon loop, which slides down the
arm end is engaged by the ﬁook. The initial snatch
shock is absorbed b{ the elasiicity of the nylon
rope and by the initial acceleration of the winch
drum as the steel cable pays out, The drum is
provided with a brake, previously set to come into
action progressively and so retarc the drum,
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As the drum slows down, the glider iu pullec forward
until, when the drum is brought to rost, the glider
(now airborne) is flying at the seme speed as the
tug.

After Pick-up., When well clear of the ground, and

w e length of nylon rope plua the 600 ft. to

S00 ft, of steel cable (which unwound from the

drum during pick-up) conetituting the tow rope, the
Bteel cable cean be wound ir by starting the electrie
motor on the winch and eslowly winding in until the
desired length of cable is obtained; or until the
hook at the end of the cable is brought close inboard,
when the glider will be on tow at the end of a

nylon rope of normal length,

TECHNIQUZ FOR THE DAKOTA PILOT WHEN PICKING UP
THE HORSA GLIDER

Checks. On receiving the pre-arranged signal from
the ground, or glider, that the latter is ready
for plck-up, the pilot should check with the winch
operator that the safety switch is set up (live),
and that the pick-up arm is lowered.

Approach and pick-up. A narrov circuit should be
masa 80 as to keep the station well in view, Speed
or. the circuit should be as near 110 mph IAS as

can be maintained - this 1s to assist the winch
operator in his work; the aircraft is then turned
at.right angles to the ground station, Just prior
to the final turn-in for approach, the propellers
should be set to 2550 rpm and the aircraft sghould
be put into a pcwered glide, using between 15" and
20" Hg. boost. The aircraft is now aimed at a point
between the glider and the ground station and is
allowed to accelerate in this powered glide up to
the contact speed of 140 to 145 mph IAS. On this
final epproach the aircraft should be trimmed slightly
nose heavy.

The lowest point in the flight path of the tug is
reeched approximately halfway between the glider
aiac. the suation; at this point the cliimb is
commenced and power is applied steadily by opening
the throttles smoothly up to 48 ins,Hg. boost;
thus, the ailrcraft is in a c¢climbing attitude over
the station and full power is attalned just after
coatact. This technigue is important because, if
the aircraft is not accelerating at the moment of
ccntact, considerable sink may be experienced.
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Climb, On the subsequent climb, in no circumstances
must the aircraft be flown at a speed below 105 mph
IAS; the desired climbing speed being from 105/115
mph TAS. As soon as a safe height of about 500 ft.
is reached the tug pilot can throttle back to

normal climbing boost and rpm, but during climb no
turns to the right must be made., If necessary,
gentle left-hand turns may be made; but below 500
ft. all turns should be avoided.

Windi in, Once a cruising height of not less
than 5505 ft. above the terrain has been reached,
the cable may be wound in as follows:-

(a) The glider pilot should be advised by pre-
arranged signal that this is to0 be dome so
that he can take up the correct position,

(v) The tug should be flown at 110 mph IAS while
the cable 1s wound in,

Casting off., The glider will cast off first and
the tug crew should then disengage the nylon rope
loop from the tow hook and secure it with the
burden release (by means of the rope loop
attached near the cargo door) preparatory to
dropping it over the dropping area,

Checks before landing., Before landing, the pilot
must check with the winch operator that the pick-
up arm is raised and secured.

Emergencies

() In case of an incomplete pick-up after contact
with the loop, the tug pilot should immediately
assume maximum climb to not less than 1000 ft.

(b) If at any time after contact the tug pilot
should get into difficulties, the glider and
cable should be released by operating the GLIDER
EMERGENCY RELEASE pushbuttons,

TECHNIQUE FOR THE HORSA PILOT WHEN BEING PICKED
UP BY DAKOTA AIRCRAFT IN FLIGHT

Before pick-up, After all pre-flight checks have
been eompIeEeE, the crew are in position, and the
glider is ready for pick-up, the tug pilot should
be given the pre-arranged signal, "ready for

pick-up",



(11)

(111)

(1v)

(v)

(vi)

(vii)

(vii1)

Take=off

(a) Set all trimmer tabs neutral, check brakes
unlocked, and hold the control column central,

(b) The glider will start to move very soon after
the tug engages the nylon loop and will be
airborne in about 260 to LOO ft,.

Initial climb, As soon as the acceleration perilod
15 concluded, i.e, @8 soon as the glider reaches
the tug speed, the glider pilot should climb
sharply to ensure that the cable, of which there
may be upwards of a thousand feet between the tug
and glider at this stage, does not sag and foul
any obstructions on the ground; the pilot should,
however, move the control column forwerd immed-
iately he sees the sag is belng taken up,

WARNING: Since the Dakota is fitted for towing
from beneath the fuselage and not from
the tail, care must be taken not to
climb too high and thus permit the
cable to foul the elevators or tail-
wheel of the tug.

Emergen release, Except in exireme emergency

The inger pilot should not cast off until a safe
height of at least 1000 ft. is reached, since
upwards of 1000 ft, of cable would be left dragging

from below the tug.

Position on climb and in level flight with 1

cable, On climb, when well clear of the ground,

and In level flight, the glider should fly in any
low tow position found comfortable, To ensure that
the cable does not foul the tug, avoid flying too
high,

Winding in the cable, I\hen the tug signals that he
1s about to wind In the steel cable, the glider
should fly slightly to the left of the tug approxi-
mately in line with the left-hand tail-tip. This
is to ensure that the cable does not chafe unduly
on the main pulley of the tug, as this is slightly
offset.

Normal position on tow, After the cable has been
close-hauled the glider should fly in a normal
low-tow position, as defined in Part II,

Caat%gg off, Casting off should normally be carried
ou om the high tow position in the usual way, bui
the glider should not get high enough above the tug
to result in the cable fouling the elevator or tail
wheel,
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CHAPTER 1 - LOADING AND C.G. DATA

1. Introduction.- The purpose of these notes is to enable the
position of the centre-of-gravity (C.G.) of the glider to be determined
for any particular loaded condition. For the determination of C.G.
position the glider is considered standing with the rigging datum line
horizontal. All measurements are taken forward or aft of the
vertical datum and parallel to the horizontal datum line.

2. Definition of Centre of Gravity position.- The position of
the C.G. of the glider is defined by its distance in inches behind

the vertical datum. This distance is known as the moment arm of
the C.G. and is givem by the expression;:=-

Total moment l!‘ars + Removable lond] = (C.G. moment arm

Total weight (Tare + Removable load
The moment of any individual item is the product of its weight (1b.)
and its moment arm (in.), which is its distance from the vertical
datum., The moment takes the =ign of the moment arm, which is positive
aft of the vertical datum and negative forward of thie datum. For

example, if it is desired to add a weight of 50 1lb,, 100 in. forward
of the datum, its moment will be:-

50.0 1b. x -100.0 in. = -5,000 1lb.in.

The waight, moment and moment arm of the glider in the tare condition,
and of items of removable equipment are given in the Loading and C.G.
diagram (see fig.l).

3. C.G. datum point.- The C.G. datum point is the intersection
of the vertical datum, which is midway between the apar bulkheads
Nos.4 and 5, and the horizontal datum line whioch is the centre-~line of
the fuselage. The datum is marked on the fuselage by means of a C.G.
datum plate and is indicated internally by means of a white line painted
on the cabin floor.

4, Ballast ositions.- Stowage pegs are provided for twelve
standard ballast weights (174 1lb. each) just aft of the cockpit
bulkhead.

5. Special concrete ballast blocks (140 1lb. each) are also
available but these are not intended for operational use. Paras. 8,
9 and 10 deal with the use of these weights.

6. Permissible limits of C.G. travel.- The approved limits of
C.G. travel are from 3.0 to 8.0 in. aft of vertical datum at maximm
permissible weight and from 3.0 to 18.0 in. aft of datum at light load
(up to 10,500 1b. all-up weight) (see diagram of C.G. limits, fig.2).
In fixing these limits allowance has been made for the forward movement
of the C.G. which occurs when the main wheels are jettisoned and no
further allowance is necess . The C.G. must be within these limits,
however, after equipment and/or troops have been dropped by parachuts.
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7. Exsmples on determination of C.G. position.- The tare weight shown
on the Loading and C.G, diagram (see fig.l) includes the weight of all items
of fixed equipment called for in the Appendix "A™. The first step is to
ascertain the effect on the tare weight and corresponding moment of any
structural or equipment items not fitted or of any extra items installed
(a list of major items which seriously affect the tare weight and moment is
given later in these notes). The following exsmples will illustrate the
procedure to be followed when loadings other than the Typical Service Loads
shown in the Loading and C.G. diagrams are to be carried: -

EXAMPLE 1. Glider less main skid, loaded to Typical Service Load "A" -
Troop transport, but with no load in equipment containers.

Weight (1b.) Arm (im,) Moment

(1b.in.)

A.UW “A" Load (from fig.,l) 14,500 + 4.5 + 65,664
Deduct

Main skid 270 + 24,0 + 6,480

Equipment in wing containers (Ref.No.ll) 541 + 44,5 +_ 24,076

Total deductions 811 - + 30,565

New A.UW. 13,689 + 2.6 + 35,009

The C.G. position 2.5 in. aft of datum is forward of the fromt C.G, limit,
As there is no ballasting position aft of dstuma slight re-arrangement of
the load must be made in order to bring the C.G. within permissible limits,
as follows: -

| New a.U.W. 13,689 + 2.6 + 35,008
Deduct
Troop in seat No.l6 (Ref.No.26) 220 + 18.0 + 3,960
13,469 - + 31,049
Add
Troop in seat No.26 (Ref.No.17) 220 +182,0 . 40,040
| New A.U.W. with load re-arranged 13,689 + B2 . + 71,089

C.G. position = 5,2 in, aft of datum

EXAMFLE 2. Typical Service Load "A" assumes that the glider lands with this
load; 'however, the troops and equipment may be jettisoned in flight by means
of parachutes. It is necessary, therefore, to ascertain that the C.G.
position, after jettisoning troops and equipment, ie within the prescribed
limits.

‘F.8./2
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Weight, (1b) Arm (in)  Moment

(1b,in.)

A.UW, "A" Load (from fig,l1) 14,500 + 4,5 + 65,564
Deduct

1 Troop ae co-pilot 220 -2562,0 - 55,440

1 Troop in seat No.4 220 -220.0 - 48,400

1 Troop in seat No.5 220 -195,0 - 42,900

20 Troope in seats Nos.6 to 26 4,400 0.0 0

1 Troop in seat No.27 220 +182,0 + 40,040

Vacuum flasks, 24 off 48 - 8,0 - 432

Reconnaissance flare 23 -244.0 - 5,612

Equipment containers in wing 541 + 44.6 + 24,076

Total deductions 5,892 - - BB,669

New A.U.W, 8,608 +17.9 + 154,233

The C.G. is within the light-load range; therefore no adjustment of the load
is mecessary. If, however, the C.G. should move aft of the permissible limit
after troops and equipment have been jettisoned, ballast must be installed
before take-off to prevent this,

EXAMPLE 3. Glider loaded to Typical Service Load "B" - Motor Cycle Trans-
port, but less load in equipment containers.

Weight (1b.) Arm (in.) Moment

(15.4n, )
A.UW, "B" load (from fig.l) 14,500 + 5.4 + 77,913
Deduct
Equipment in wing containers 1,235 + 44.5 + 54 958
"B" Load less equipment in containers 13,266 + 1.7 + 22,955

The C.G. position 1.7 in, aft of datum is forward of the fromt C.G, limit,
In order to bring the C.G, within the prescribed limits ballast must be
| carried in the wing containers or at equivalent positions in the fuselage.

Add

Ballast in wing containers or equivalent
| positions 400 +44.5 + 17,800

New A.UN, 13,665 + 8.0 + 40,755

IMPORTANT: Gliders operating at "B" load must carry a minimum of 400 1b. in,
' the wing containers, or equivalent positions,
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EXAMPLE 4, Glicsr loaded to Tare + Removable Military Load (see fig.l)
1 pilot only, less main skid and air brakes.

Weight (1b.) Arm (in.)  Mowment
(1b.in.)
Tare + Removable Military Load
(fram fig.l) 8,417 + 18,9 4+ 158,801
Deduct
Main skid 270 + 24,0 + 6,480
Air brakes and comtrol 60 0.0 0
Total deductions 330 = + 6,480
New A.U.W. 8,087 + 18.9 + 152,321

The C.G, position 18.9 in, aft of datum is aft of the rear C.G, limit.
Ballast must be added on the stowage st the forward end of the cabin in
order to bring the C.G. within prescribed limits, as follows: -

Add

Ballast weights (9 off) 157.5 = 227.0 - 35,763

Final A.UW, 8,244.5 + 14.2 + 116,568

C.G. position = 14,2 in. aft of datum

EXAMPLE 5. Glider in tare condition plus minimm equipment necessary for
flight, pilot only.

Weight (1b.) Amm (im,) Mament

(1b.in,)
Tare weight (from fig.l) 7,550.0 + 28,0 + 211,400

Add

Signal pistol and cartridges 7.5 - 246,0 - 1,845
Pilot's writing pad 1.5 - 260.0 - - 390
Main wheels 560.0 + 34,0 + 19,040
T R.9D radio 52.0 - 215.0 - 11,180
Pilot and parachute (no equipment ) 200.0 - 262.0 - 50,400
A UNW, 8,371,0 + 19.9 + 166,625

The C.G, position 19.9. in. aft of datum, is behind the aft limit of permiss—
ible C.G. travel. Therefore ballast must be carried on the stowage prov-
ided at the forward end of the cabin,

F.S./3



Amended (A.L.2) A.P,2097A, Vol.I, Sect.4, Chap,l
Weight (1b,) Arm (in.) Moment

(1b.in.)

Add _
Ballast weights (9 off) 157.6 . —227.0 - 35,763
TOTAL : 8,628,5 + 15,3  +130,872

C.G. position = 16,3 in. aft of datum. Note.- Gliders flying with
pilot cnly must carry 9 standard lead ballast weights (174 lb.each) on stow-
age at forward end of cabin.

8. Use of concrete ballast weights,- For test flight purposes concrete
Lailast weights (140 1b, each) are available when it is not desired to use
"live" load. These weights are designed to key into the floor slats and
are provided with lashings at each end to secure them to the rails running
fore and aft in the centre fuselage. Using these concrete weighte alone
or in conjunction with wing equipment containers loaded to a pre-determined
weight and lead weighta (174 1b. each) on the stowage at forward end of the
cabin, any desired all-up weight and C.G. position may be obtained.

9, The position of the conorete weights in the fuselage (see fig.3) is
limited by the extent of the lashing rails and by the main skid shock-
absorber cover in the floor. The following table gives the most convenient
positions for the ballast blocks together with their corresponding moments: -

Ref,  Weight (1b,) = Arm (in.) Moment (1b.in.)
Positive Negative
a 140 - 135.0 18,900
b 140 - 128.5 17,990
e 140 -122,0 17,080
a 140 - 116,.5 16,310
e 140 - 110.0 15,400
b4 140 - 104.0 14,660
g 140 - 98.0 13,720
b 140 - 92,0 12,880
i 140 - 86.0 12,040
3 140 - B0.0 11,200
k 140 - 74,0 10,360
1 140 - 68.0 9,520
m 140 - 62.0 8,680
n 140 - 66.0 7,840
° 140 - 49.5 6,930
P 140 - 43,6 6,090
q 140 - 38,6 5,390
T 140 - 32,5 4,550
8 140 - 26.5 3,710
t 140 - 20.0 2,800
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Ref. Weight (1b.) Arm (in.) Moment (1b.in.)
Fositive . Negative

u 140 - 14.0 1,960

v 140 - 8,0 1,120

w 140 - 2.0 280

x 140 + 4,0 B60

¥y 140 + 10.0 1,400

z 140 + 16.0 2,240

aa 140 ¢ 21.0 2,940

bb 140 + 27.0 3,780

cc 140 + 51.5 7,210

dd 140 + 57.5 8,050

ee 140 + 64.0 8,960

4 140 4 70.5 9,870

g8 140 + 77.0 10,780

hh 140 + 82,5 11,550

ii 140 + 89.0 12,460

i 140 + 95.0 13,300

kk 140 + 101.0 14,140

11 140 + 107.0 14,980

mm 140 + 113.0 15,820

m 140 + 119.0 16,660

00 140 + 125.0 17,500

PP 140 + 131.0 18,340

Qg 140 + 136.5 19,110

10. The following examples illustrate the procedure to be followed when

using concrete ballast weights to replace "live" load:-

. Glider loaded to maximum A.U.W. (14,500 1b.) C.G. on front limit

3.0 in. aft of datum).

Weight (1b.) Arm (in.) Moment
(1b.in.)
Tare + Removable Military Load (from fig.l) 8,417 + 18.9 # 158,801
Add -
Second pilot 220 - 252.0 - 55,440
Ballast on stowage at forward end of
cabin, 7 weights (174 1b. each) 123 - 229.0 - 27,921
28 Concrete ballast weighta Refia to bb
inclusive 3,920 (See table)- 208,330
4 Concrete ballast weights Ref.cc to ff .
inclusive 560 (See table}s 34,090
9 Concrete ballast weights Ref.ii to ggq
inclusive 1,260 See table! 2,310
TOTAL 14,500 # 3.0 s 43,450

F.S./4

C.G. position =

3.0 in. aft of datum
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EXAMPLE 2, Glider loaded to light load (10,500 1b.) C.G. on aft limit
{18.0 in. aft of datum),

Weight (1b.) Arm (in.) Moment

(1b.in.)
Tare + Removable Military Load
{from fig.l) 8,417 + 18,9 + 158,801
Add
Second pilot 220 - 252,0 - 55,44
Ballast on stowage at forward end of
cabin, 2 weights (174 1b. each) 35 - 227,0 -
6 Concrete ballast weights, Ref.v to aa
inclusive 840 (See table) + 5,740
7 Concrete ballast weights, Ref,.ff to 11
inelneiva 980 (See table) + 87,080
TOTAL 10,492 + 18,0  +188,236

C.G, position = 18,0 in, aft of datum

11, Effect of alterations.- The following items are included in the
tare weight given on the Loading and C.G. diagram (see fig,l). Their effect
is given below since they may not be included on all gliders.

Item Weight Moment
(1b.) i L T

Main skid 270 + 24.0 + 6,480
Dive brakes and

controls 60 0.0 0
Undercarriage

Jjettison cont 5 = 100.0 = 500

12, Modifications,- The following modifications are gatisfied or em-

bodied on the glider as shown in fig.l:-

Nos, 1 - 12, 14, 16 - 20, 23 - 25, 27 - 29, 31 - 33, 35, 44 - 47
inclusive.
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