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Flying Limitations

Airspeed Limits {LA.S.)

km'h mph kis

Never exceed {YNE) 250 158 135
in rough air {Vp) 250 155 135
Manoeuvering (Va} 170 05 g2
On aerotow (VT1) 170 105 92
On winch tow (Vw} 120 74 64
Ajrbrakes 250 155 135
Gear exiended 250 155 135
A.8.L Colour Code
33 — 82 kis - Green Border — 60170 km‘h
82 — 135 kis — Yellow Border — 170--250 km/h
At 135 kis — Red Strip — bei 250 km/h
Welghts Ibs kp
Emply Weight circa 594 270
Maximum permitted weight -

without water-ballast 838 380

R G e w3 e

Maximum permitted weight

of non-supporting ports 528 240
Weak Link on Winch cable
Maximum Load 1100 560

Cloud Flying and simple Aerobatics
Permitied if water-ballast is not being carried
See pages 12 — 14

28. 2. 77
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Classification Group
Standard Class {German N}

Centre of Gravity positions

Levelling means with a 1000:40 incidence Board
set up horizontal on the top of
the rear fuselage.

Patum Line (D.L.) Front edge of wing at root
Maximum forward position of C. of G.l 310 mm behind D, 1. 1(12,20 in)

Maximum rearward position 480 mm behind 5. L. {18,820 in}

Loading Limitations ASTIR CS 77
Emply weight of glider and maximum cockpit load, see page 7.

Minimum cockpit load: 154 ihs {70 kp}
The permissible all up weight must NEVER be exceeded,

Maximum all up weight _
withou! water-ballast 836 ibs (386G kp}

Weight deficienclies should be corrected by securing or removing some
ballast in the seat.

The C. of G. of the pllot with a parachute on lies 485 mm in front of
the Datum Line. —

28. 2. 77
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Record of weight alterations and re-weighing

ASTIR CS 77 Works Number:
i

Date of weight
alteration:
Re-welghing
by

Liste of
seoessories
{Date):

Empty
Weight
{ibs):

Emply Weilght
C. ¢t &. posi-
tion behind
B, L. {mm)

Maximum
Cockpit
Weight {ibs):

28. 2. 77
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Placards to be displayed in cockpit:

Maximum weight kp 1bs

without water ballast: 380 836
writh—water—iralaatm————————— - O

Airspeed limits km/h m.p.h. knots
Never exceed 250 155 135
In rough air 250 185 135
Manoeuvering 170 106 92
On aerotow 170 105 92
On winch tow 120 . 74 684
Airbrakes 250 1585 135
Gear extended 250 155 135

Payload (pilot and parachute)
The maximum weight must not be exceeded.

Minimum payload: 70 kp, 154 Ibs.
Less weight must be compensated with
ballast in the seat.

Placards fo be displayed near undercarriage:

Weak links for towing
500 kp, 1100 Ibs. max.
Tire: 2,5 Atm., 36 psi
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ASTIR GS

DOWN Undep.

e UP
Handle moveas in
stot on right of
cockpit

\

¥rimmer

On feft of cockpit.
GHREEN lever.

Air-brakes

{n the iefi-hand
side of the cockpit
BLUE handie.

Wat_er—ba

On the right of the
cockpit.
WHITE laver.

\

Canopy

Round BED knobs,
Lot of canopy-frame
OPEN.

Right of canopy-
frame JETTISON

Pedal Adjustment
Small BLACK knob
on the top of the
instrigment panel.
{right hand}

Air-vent

Small BLACK knob
on the top of the
nstrument panel
{left hand)

Cabie. Release

in front of the stick
on the left.
YELLOW knob,



FLIGHT MANUAL -~ ASTIR C8 10

Graph of True v. indiéated Airspeed, showing the effect of Position
Errors. When the AS.L is connected to the foliowing pressure sources.

ASL — Pitot head in tall fin static vents side of tﬁe Fuselage befora
the wing root.
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Notes on Flying the Glider

Winch/Auto-tow-Launch

Maximum permitied launch speed: B84 kis
The glider has a belly-hook in the undercarriage weil in front of the
wheel,

A cable launch presents no difficulties with any C. of G. positions or
weight configurations. The glider has no tendency to balloon and is
very stable on the launch. Up to a height of 300ft the nose should be
held down if the launch is fast.

Aerotow
Maximum permitied towing speed: 92 kis

The glider's C. of G. position allows the arectow to be carried owt
using either the nose — or belly-hook. During the whole of the lime
on tow, the glider can be easily controlled with rudder and aileron,
full movements of which can be used if necessary. Even In strong
cross-winds the glider shows no tendency to wander around. At 32 kis
the glider can be lifted off wzth 37 - 40 kts mdzcated the g!lder
climbs on s own. e DAFHGaE

o The yellow relcase knob is positioz’ted on the ieft in fr{mt of the

stick, and should be puiled fully back when releasing the tow-rope,

Weak Link in tow-rope _
Maximum load: : 1100 ths

Rudder-pedal Adjusiment

To adiust the rudder pedals, push lightly forward on them with the
heels and disconnect the locking device by pulling the handie on the
instrument panel. The pedals move lowards the pilot by themselves:
to adjust them forward you have to push them against the pressure of
the springs with your heels. The pedals will lock themseives in the
position required when the handle is released.

Canopy

The singie-plece perspex canopy has a ciear-vision panet and ventita
tion port, and Is fitted an hinges, The handle for opening it is located
on the left-hand side of the canopy surround: that for jettisoning it on
the right-hand fuselage side. To iettison the canopy, pull both handles
pack and push it up and away with the lefl hand.
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aciable Undercarriage

{)Il*-‘.hinc i

i kRS INES

Air-brakes
The lever for the air-brakes is situaled on the left-hand side of the
cockpit, Before beginning a launch, check that the alr-brakes are clo-
sed and locked. Cne should avold irying to land with full brake out,
since the effectiveness of the brakes means that the giider is descen-
ding fast,

Wheelbrake
The lever for the wheslbrake is ioccated on the siick.

Frimmer

The built-in trimmer can be progressively adiusted. The conirol lever
for it is positioned on the leii-hand side of the cogkpit behind the air-
brake lever,

Trim range from 32 kis ~ 97 kis.

ight with Water-ballast
The Mider has the same all up weight a8 a standard 2 sealer gligtr,
when iodded with water-ballast and a full cockpit load. The stow”
and stallingdcharacteristics of the fully loaded glider are a different
from one Hown yithout water-ballast,

The stalling speedwg

Also larger control mcents wilt be necessary.
The glider will spin cf will recover jm
aciion is taken,

The pilot is advised o have ext

ching o land while carrying water-b

ediately spin recovery

et when siow fiying or approa-

Use of Waler-balilast _
The water-ballast tankgre sliuated in the™gont part of the wings,
from the root outwares, Each wing can hold 50 ‘trss The tanks are
filled through an gpening in the top surface of the Wipg. This is cove-
red by a plug,hich can be removed by screwing in aiagit. The water
fs drained #ff through an opening in the underside of the Tugelage be-
hind the-wheel-box. To open the valves of the tanks, the comtwg! lever
on e right-hand side of the cockpit should be pulled backwahdg.

#kes about 3 minutes for the tanks to empty themselves,
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o a fa

ge and be foided back on the undersid he region
of the spar, 50 thakg <t runs out rather

2 0° C {32° F} the water-
ballast must be jettisaned bectak £ is danger of collapse of the
ballast tanks. _
When a field landing is o De

ned.

The giider must noLee

vater-ballast must be jettiso-

nrzggmg the water-baliast tanks will empty
mg root connecting pipes.

hrough

Staliing Characleristics

Warning of the stall cceurs at a speed of 32-38 kis {depending on wing
loading}, when the top of the iailunit begins io shudder. i the stick is
pulied back even further, the glider .mushes® bul remains con-
trollable, it being possibie to make furns up to an angle of bank of
206° without the wing dropping away. If the stick is released the glider
returns immediately to the normal flying attitude. i the stick is pulled
back quickly, the nose wili drop away but any tendency for a wing to
fait can be controlied by the rudder.

Aerobatics

Permitied manoeuvres and speeds at which they should be initiated:
Loop 82 kis
Chandelle 82 kis
Steep turmn 85 kis
Lazy elght 65 kis
Spins:

From the fully stalled position, put on full alleron and rudder {crossed).
Keep the stick back. Yo stop the spin centralize or release one of the
conirols. Height lost per rotation is approximately 220 1. The spoed
reached when levelling out is about 86 kis.

Maximal positive g loading + 5,3.

Manoeuvres that invoive negative g ioads afe prohibzzed

Unorthodox mancewvres are likewise prehibited.
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Spinning
With the Center of Gravilly between 415 mm and 480 mm behind the
Daturn Line, it is possible to put the gIider into a €PT Trom the stalled
position. To do 50 ihe stick has te be pulled fully back, and the rudder
and alleron conirols be fully crossed. The nose will then drop in the
direction in which rudder is being applied, and with a rearward C. of
G. position the glider will rolate in a stow, flat spin.
Recovary from the spin can be effected in any way you choose. With
abmost all ©. of G, positions and wingloadings all that is required is
for one of the conirols to be roleased or returned to its normal posi-
Hon. The guickest recovery {without overstressing the glider) can be
brought about by ceniralizing all of the controls.
The height lost in returning to the normal flying positicn after a single-
rotation spin, is about 220 ft,
¥ the glider falis 10 stop spinning immediately the controis have been
centralised, then the standard method of spin recovery should be em-
ploved at once;

1 Fuli opposite rudder

2 Pause

3 Stick steadily forward

4 When spin stops, centralize controls and resume normal flight
Speed Flying
in spsed fiving It is quiie possible 10 exceed the maximum permitted

speed. At very high air speeds, care should be taken to use only small
control movements s0 as not 1o overstress the glider:

Dangerous

Escape Procedure

in the event of having to bail out, the following procedure shouid be

followed: —

a} Pult both red knobs back on right and left of canopy surround and
with left hand push canopy upwards and backwards,

b} Umbuckle seat harness.

¢) EXIT over left or right side.

d) Wait only 1 — 3 secords before putling the rip cord.

Fiying af High Speed

Within the permitted speed range the glider has no tendency towards
high speed flutter. The conirols need only be used at s of their fuli

28, 2.77
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movement at 93 kis. The air brakes are speed limiting and with them
open the glider will only reach about 108 kis even in a 45° dive,

Approach and Landing

The glider can be brought in quite normally at an approach speed of
50 kis, The air-brakes aliow a steep approach o be made quite easily.
As the action of the brakes makes the glider siighily nose-heavy, the
machine will itself maintain the airspesed it is set at when the brakes
are opened. The sidesiip is quite conirollabie and, #f needed, this
manoeuvre can be usad to help iand the glider,

ATTENTION:
Landing circuit check; Heigit 500 ft,

Airspeed 50 kis.

WHEEL DOWN AND tOCKEDR
Flying in the rain

A thin layer of water or ice on the wings leads {0 no deterioration in
the flying characteristics of the glider. With more substantial deposits
the stalling speed is increased by about 3 kis, although the way the
glider takes off and touches down remains the same. Increase the
normal fiying speed accordingly.

Cioud-fiying
The minimum set of instruments required before cloudfiying should be
attempted, is: —

A.S.5, Altimeter, Compass, Turn and SHp and Radio

The A8 must have the maximum permitted speed marked on i, i .
red section,

in order to avold exceeding the maximum permitied speed, the air-
brakes should be opened in good time (1. e, at about 86 kis.)

Warning: Cloud flying and aerobatics should only be carried out by
pitois who possess the appropriate authetization. The statu-
tory reguistions must be adhered to.

Basic Accessories
1 160 kis. AS.L

2 Altimeter

3 Variometer
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4 Four piece safely harness

5 Weighted seat cushion at least 2°%4*
& Loading limitations Chart

7 Flying limitations Placard

8 Flight Mamual

Weight and Cenier of Gravity positions

When the new instruments are added and other changes in the weight
of the glider made, the emply welght C. of G. position should be
checked. If the limils of the empty weight C. of G, positions and the
Loading Limitations Chart are adhered io, then the C. of G. of the
inaded giider will lie within the permitted range.

Empty Weight (Ibs}

539
550
581
572
583
564
£05
616
627

Measuremenis

. thick, or parachute

Hange of C. of G. positions
{mm behind the Datum Ling)

B97 — 756
896 — 750
883 — 745
878 — 740
864 — 735
633 - 730
612 -~ 728
593 - T21
B74 — 717

Posttion of the glider whilst taking all measurements:
with a 1000:40 Incidence Board set up horizontal on the top of the

rear fuselage.

Elevator upwards 2.36 * 0.23 in 80 & 6 mm
downwards 213 + 023 in 54 % 6 mm
Rudder left 7.48 1 039 in 180 £ 10 mm
right 748 £ 0.39 in 180 £ 10 mm
Alleron upwards 3.86 T 439 in 93 £ 10 mm
downwards 1.89 * 0,20 in 48 + 5 mm
Angles: between the center line of the wing and the iongiwdlnal
axis of the fuselage 2°

between the cord of the tail-plane and the longiiudinal

axis of the fuselage

28.2.77

0"
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Performance

Best Glide Angle
Minimum Sink
Circling speed
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Bezugsebeng
d- Daturg line

Weights Xs o =

Incidence board

Kell 4000: 40 -

Datum Line: Front edge of the wing at the root

Levelling means: With a 1000:48 incidence Board set up horizontal on
the top of the rear fuselage,

Weight on main-whee! Gy = ibs
Weight on tail-skid Gy = Ibs
Emply Weight G, = Gy 1 Gy = los
Displacement of main-whes| a = mm
Depiacement of iail-skig b e mm

Emply Weight C. of G.

Ko o = emm—— g = mm behind Datum Lina

Maximum Load G = 838 —~ G = s
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VI, Weights and moments of the control surfaces

The weights and the momenis of the conirol surfaces must not excead
the following values:

ASTIR C8 {8erial No. 1002 — 1536}

Etevator 1280 om kg * 0% 27 kg £ 10%
Hudder 13,85 om kg = 1% 32 kg * 10%
Alleron 16,8 om kg * 12% 41 kg & 12%
ASTIR CS 77 {Serial No. 16801 — 1698)

ASTIR C8 JEANS {8erial No. 2001 — 2092}

Elavator 12.0 cm kg + 10% 2.7 kg X 10%
Rudder 165 cm kg & 1% 45 kg & 10%
Alleron 180 cm kg £ 12% 43 kg £ 2%
ASTIR ©8 77 {from Serial No. 1688}

ASTIR CS JEANS {from Serial No. 2083)

Elevator 12.0 om kg % 1% 2.7 kg £ 10%
Rudder 05 om kg rmax. 6 kg
Alleron O-1 om Kg max, 6 kg

The moments must be measured with the conirol surfaces removed.
Te determine the momsent M = P the surface should be mounted
at the hinge line with the minimum friction possible. The force P can
be measured, for example, using & letter scale. [f these values are
exceeded the mass balance should be increased. Before carrying out
repairs which for example involve charging the mass balance on a
surface the manufacturer or his repair agent should be consulied.

26.7.1878
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Assembly
it is possibie to rig the gider with three people.

1.

Wings:

Open the 4 main wing fitlings in the fuselage. Unlock the air-brakes
on the wings. Guide the right wing into the fuselage. The safely
catches on the fuselage sockets will be released, and on gently
moving the wing to and fro will be heard 1o snap into place. Next
guide the left wing into the fuselage. Move the wing tips up and
down so that the pin on each spar stub is loccated in the appropriate
hole in the opposite wing rooi. Next the catchss on the left-hand
fuseiage sockels should be released, and by moving the wing back-
wards and forwards they too can be made 1o snap Into place. To
ensure ithat the wing-fuselage joint is safely secured, tum the
socket catches towards the bayonets until they drop into place.

Checks

The red circles on the fuselage sides must be covered by the rotated
sockels.

2. The alleron and brake-connections lie behind the spar.

The short connecting rods In the fuselage are fitted with quick-

action locks which must be coupied up io the knobs of the push-
rods that move inside the wings.

After rigging, the connecting rods should be examined o check that
ping are properly ingerted, and project some mm out of the locks.

After coupling the guick action locks, chack that the ball can not be
exiracted, by twisting the lock back and forth. Do this gently with not
more than 10 lbs pull. Check all control connecting rods and locks
in a methodical order.

3.8 77
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Antin

After rigging the following check must be carried out to check the connections

are secure!

EAOLAA
A )
R
T
L0y

X
e
a0

Y

X

[0y

L 1 3 2

a gedfinet

b geschlossen

¢ gesichert

After connecting the quick lock couplings make a visual check that the collar
is exterded forward over the bearing far enough for the safety pin fo engage.

1. 8. 1977
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3. Tailplane:

Before assembly is commenced the front cover must be removed
and the rotating knob puiled out to the limit. The iailplane can
then be positioned by one person, who should stand behind the
rudder. The fdiplane can be rested on the fop of the fin with {he
etevator angled upwards, so that the snap-lock fastener on the
alevator pugh-rod can be attached o the hall on the elevator.
The front the tailplane ¢an then bs jowered and pushed back
into three ping. it i{s then necessary o turn the knob to the right
to conclude instaliation. The assembly is complete when the knob
is turned so far that there is no play in any direction. The cover
provides a safety measure as it can only be attached with the knob
in the horizontal position. if necessary the knob has to be turned
1/4 turn to suit, Disassembly is carried out in the reverse order
and the knob is turned 10 the left and pulled. ;

Checks to be made after assembly

1 Check that the 4 main wing fittings are locked.

2 Check that aileron and brake quick-action locks are properly
located on the knobs.

3 Ensure that the tow hook is functioning correctly.

4 Test the operation of the wheelbrake and the pressure of the air in
ithe tire,

5 Check that the iailiplane is securely seated and that the elevator
push-rod is connected.

& Rudder movement.

Pre-l.aunch checks

1 Do all the controls move freely?
2 Are the air-brakes locked?

o P ol e A P o 2 LU AR T W L AR .

is the trimmer sef at neutrai?

Is the canopy locked?

Are the parachute and seat straps drawn in tight and secured?
is the altimeter set to ZERO or the height of the airfield?

is the radio turned on and set {o the frequency being used by the
airfield control?

Lo« TR B o TR & S

28.2.77
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Inspection of the airbrake locking lever

At the daily check the right- and lefthand airbrake -
leocking levers have to be checked through the in-
spection openings in the wing underside.

The lever are made of aluminium casting and have a
facilitating hole. The following instruction has to
be carried out: Inspection of the airbrake locking
levers for cracks in one of the 3 legs.

For a better inspection the plexiglass-pane can be
removed for easier access. The use af a magnifying
glass is recommended.

If cracks are found, the exchange of the locking
levers left- and righthand no. 102-4123/4124 of
aluminium casting for such of aluminium sheet (see
™ 306-26} is required.

If the aluminium sheet's are 1nstalied, the daily
check is not longer applicable.

Anerkannt vora
fudiabrs - Bundesamt

25. hori 1985\
A e S R e

25.03.1985 (TM 306-26)
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Maintenance

The greatest care should be taken in mainiaining the fibre glass sur-
face of the glider. Luke warm water should be used to wash off dust,
grease, dead flies and other dirty marks, More resistant dirt should be
ramoved by using a mild cleaning agent. Only special siticon-free pre-
parations should be used in maintaining the painted surfaces, Cracks
should be carefully filled,

Although very resistant the glider should be protected as much as
possible against rain and dampness. Water that has seeped-in shouild
be dealt with by storing the glider in a dry place, frequently turning
ovear the dismantied parts.

The most effective way to clean the canopy is o use a special
parspex cleaner, but if necessary luke warm waler can be used. A soff,
clean cloth or chamois-leather should be employed to wipe the canopy
down. Never rub perspex with anything dry,

The Safely harness should be regularly checked for mildew and general
wear and iear. The metal paris of the harness should be frequently
checked for rust

Because of its position in the whee! cavity the tow-hook is susceptible
to getting very grimy and muddy. It must therefore be frequently in-
spacted for damage, cleaned and greased. When the seat-well is ramo-
ved the hook can easily be faken out. Remove the connecting wire
from the lever and take oul two refaining screws. For reconditioning
the tow hook should be sent with the record card to the tow hook
manufacturer, Tost,

The main wheel fire pressure should be kept at 2% atmospheres
{36 psi}.

The wheelbrake is of the drum type. If required the point at which the
brake begins to drag can be adjusted. The adiustment Is carried out by
moving the Bowden cable at the drum end.

When the main wheel is being taken off for the purpose of cleaning,
greasing or changing the tyre, the Bowden cable should be disson-
necied from the brake-lever. Screw the M 8 threaded special ool onto
one side of the axie and take out the screws and the spindie. Remove
the screws that hold the brake-lever in place. Take the whesl cut by
pulling it downwards. Clean all the paris and before re-assembly smear
all of them with grease.
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Belore assembling the glider the pins and sockels at the joinis between
wings and fuselage, and tailplane and fuselage, should be cleanded and
graased.

if repairs are carried oul on the glider which are more extensive than normal
maintenance work, the manufacturers should be contaced.

i is absolutely essential o ensure that if the glider is re-painted all suraces
which are directly exposed fo the sun’s rays should be painted WHITE.

When any repairs are done or a fresh coat of paint added the position of
the emply weight C. of G. must be re-checked. _

Maintenance on Hotellier quick-locks must be conducted during each
annhual inspection or 500 hours which ever cccurs tirsl. They are instalied at
the control-connections of alleron and airbrakes at the wing- fuseiage joint
and at the elevator connection o the pushrod.

The diameter of the swivel has 1o be measured at diflerent poinis by a
micrometer with no differences in excess of 4,1 mm {0,004 in.) that means
the swive!l must still be spheric. if there are large differences the swivels and
approprigte joints must be replaced.

Swivels and joints should be greased prior to each rigging.

The use of additional safely-pins guided through the holes of the wedge-type
slides increases safety. (safety-pins No. 500 3771 from A, Wirth, D - 7118
Kiinzelsau, W.-Germany or manufacturer)
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Inspection Procedures For Increase of Service Thne

1,

General

The resulls of fatigue lests of wingspar sections have demonstrated
recently that the service time of FRP gliders and molorgliders may be
exiended to 6000 hours, i for each individual giider (in addition to the
obligatory annual inspections) the airworthiness s demonsirated acoor-
ding to a special multi-step Inspection programm particularly with regard
o the service life.

Dates

When the glider has reached a service Hime of 3000 hours, an inspection
must be done In accordance with the inspection program mentioned
under point 3. If the resuits of this inspection are positive or if any defecis
found have been duly repalred, the service time of the glider is extended
by another 1060 hours to a total of 4000 hours (Hrst step),

The above inspection program must be repeated when the glider has
reached & service ime of 4000 hours. H the resulls of this inspection are
posttive or if any defects found have been duly repaired, the service time
of the glider is exiended to 5000 hours (second step).

When the glider has reached a service time of 5000 hours, the above
inspection program again must be repeated. If the results of the inspec-
tion are still positive or if any delects found have been duly repaired, the
service ima may be extended to a total of 6080 hours (third step).

For a possible service fime exceeding 6000 hours procedures will be
evaluaied in the future,

in each case the lalest issue of the inspection program which will be
updated according o incoming inspection resulls, has 1o be ordered from
the manufacturer,

The inspection must anly be done by the manufacturer or by a licensed
repair station or inspector,

The results of the inspections have 1o be recorded in an Inspection test
report whersin commenis are required for each inspection instruction. if

the inspections are done outside the manufacturer's facilities, a copy of

the records must be sent o the manufacturer for his evaluation and
information.

The annual inspection is not affected by this inspection program,
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