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1. Operating Data and Limitati

Alrspeed limits km/h m.p.h. knots

Maximum speed:

Flaps O /-4 /~7 270 168 146
Plaps L/+6 /42 160 29 86
Airplane tow: 160 9 86
Auto-winch tow: 120 75 65

Extending airbrakes ’

and landing gear: 270 168 146

Weighte
Enpty weight  'appr. 350 kp, 770 lbs.

Naximun weight
without water ballast 470 kp, 1036 1lds.
with  water ballast 580 kp, 1278 lbs,

Maximum weight

of non-load carrying

parts for the glider

without water ballast 250 kp = 551 1bs,

{for the glider with water ballast
see page 19).

Approved for cloud flying  YES

(See comments on page 16)

Category Glider Utility, High Performance

according to the German Glider
Alrwerthiness Requirements LFS

Weak links for towing

Winch launching and Airplane tow
500 kp max., 1320 1bs. max.
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.G. position in flight
Datum Wing leading edge at root rib

leveling means: Slope of rear top edge of
fuselage 100 to 4.5

C.G. range (aft of datum):
290mm to410um, 11.4 to 16.1 inches
Be ceubious that the permitted extended aft
C.G. position is not exceeded, which can be
possible at a payload (pilot and parachute)
of less thaa 75 kp, 165 lbs.
Less cockpit weight must be balanced by
ballast on the seat.
Placards
1. Type plate
2. Maximum weight and airspeed limits
3. Payload, maximum and winimum
4. #eaklinke for bowing, bire pressure
5. Placards (symbols) for operating handles
landing gear, extended - retracted
Pedal adjustment
Tow release
Trisming
Flapa, positions L/+6/+4/0/-4/-7
Alrbrakes
Tail chute, open - off
Canopy, open = off (Fuiwity 47 5w
Water drain
Ventilation
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2. Operating lnstructions

¥inch launching
Max. tow speed: 120 km/h, 75 m.p.h. ‘65 xts
Flap position : +4©

The sailplane has one tow relsase hook on
the bottom of the fuselage, just in fromt
of the landing wheel.

Under normal conditions winch launchinga
are conducted without any difficulty.
There is no tendency to ground loop. The
take-off run should be made with stick
in neutral to forward position. Do not
make take-off run with stick pulled back.

Instructions for the winch driver:

1. Bspecially when using @ strong winch

care should be taken to avoid an
excessively sharp otart. Ia case, if
the pilet is mot strapped im properly,
the acceleration presses him back into
the seat, by which he unintentionally
may pull the stick aft.

‘The winch launching should be conducted
8s with a norasl two-seater with regard
to speed, engine power control, rope
tension, and relsase.

Airplane tow

Max, tow speed: 160 km/h, 992.p.h., 8Gkks.
Plap position : 0° or +4°

In order to unload the tail ekid and to
increase the alleron efficiency, the stick
should be held fully forward during the
ground run. Do not give full aileron
deflection.
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The glider pulls up very gently and does not
ahow any tendency to oscillate. ;

The take-off speed should be about 70 km/h,
A% uw.p.b., 38 knote.

The landing gear can be resracted during the
tow, howevar not in low altitude, for
grispiog the control stick while sctusting
the landing gear may change the attitude
behind the towing airplane.

Due to the T-type tail plane, avold flying
lower than the towing airplade, i.e. flying
in 1ts wake causes n unpleasant beating

of the control Stick as a result of wake
turbulence.

Tow peleass
Pull the release handle fully back SYELMW

plastic T-handle on a control cable) at the
left-hand side of the control stick.

Adjustuent of the rudder pedals

The sdjustment device is operated by a
Bowden cable with a plastic T-handle at the
right-hand side of the control stick.

AdJustment backward: Pull the cable snd
move the pedals lato the desired backward
poaition. Give the pedals a slight forward
push with the heels, not with the toss, until
the locking pin engages self-acting with a
olear clicking noise.

Adjustment forward: Pull the cable slightly
back o unlock the mechaniem and push the
pedals with the heels into the desired
forward position and lock as before.

Parachute stowage recess

4 molded glass fiber support, serving as a
stowage Tecess for sutomatic back-type
prachutes, is attached onta the rear part
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of the seat by means of four screws.
Wnen using a short back-pack parschute it
ie advisable to take it off.

Canopy

The hinged, one~piece plexiglas hoed is
opened at the left-hand side of the cockpit.
PULL BACK the Ted knob of the locking
device on the canopy frame and lift the
canopy with the free hand.

Take care that the cord which holds the
opened canopy in place is attached,

The jettisoning device is mounted en the
right-hand side of the cockpit, just under
the canopy frame. For jettisoning open the
canepy as described before, then push the
red knob at the right-hand side forward,.

Operatien of the retractable landing gear

The retractable landing gear ia operated by.
a push-pull rod with a handle at the right-
hand aide of the cockpit., The handle is
pulled resp. pushed through a guide slot
With two locking recessss. The handle is
Tetained in the forward lecking ressss by

4 spring te avoid unintentional unlocking
on the ground.

Handle in FORWARD position : EXTENDED
Handle in BACKWARD position : RETRACTED

Retraction

Swing the handle out of the front lacking
recess, pull it back through the slot and
pusk it into the rear locking recess.
Extension

Swing the handle out of the rear locking
recess, push it forward fhrough the slot
into tBe front laeking Fece
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aution - Do not operate the handle when
%Wuding gear ia in ground contact.

Drag parachute

The operating handle of the drag parachute
le ingtalled at the left-hand side of the
cockpit where the molded seat 1s attached
to the fuselage. It should be operated with
the Tight hand.

To deploy the chute push the handls bhrough
the guids 810t up to the center stop, where
the alot is branched off.

¥oving the handle further forward up to the
front stop of the slot means jettisoning
the ohuts.

Do not push the handle tao far forward if
the drag chute should be opened unless it
is desired to jettison the chute.

Pack the drag parachute very carefully,
following the enclosed "Operation and
¥aintenanoe Instructions’ of brake
perachutes.

Por norzal landlngs the use of the drag
parachute is not necessary, since the
alrbrakes are very effective. Open the
perachute only in emergency.

Water ballast

The water tanks are integral compartmenta
in the nose of the inner wing panels bonded
onto the lower shell. The tanks extend from
the inner up to the outboard root rib.
Filling

The tanks are filled through a hole in the
upper wing surface outboard of the Lnner
panel, It 1s closed by a plugzed in cap
which has a small 5 mm dia hole for pulling
1t out by means of the provided pin,
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!
‘%he hole in the cap serves also am a
- ~yent hole and therefore must be kept
open.
€ tanks have a capacity of 75 Liter each.
Bowever the quantity of water to be filled
into the tanks must be compensated with fhe
respective pilot's weight (see page 19).’

Both tanks muat be filled with the seme
water quantity, otherwise the lateral
atability would be detrimentally influenced.|

Due to the installed baffles no noticeable
shifting of the water is observed.

Db ng

The water is drained off through e hole in
the lower surface of the imner wing nose.

The connection of the draining off device

of the wings to the fuselage is made
automatically when attaching the winga.

The dump valve operating bandle (black kuch)
is iastalled at the rear right-hand side of
the cockpit.

Pushing the handle forward opens the dump
¥alves in the wings, moving the handle

down locks it in that position.

Hote 1

¥hen flying ot air temporatures lowsr than
O dogr. C (32 degr. P) drain off the water
1in any case, to avoid lcing. Plying with
water ballast requires the installation of
a thermometer %o measurs the outer air
temperature.

Hote 2
If an aversge climbi, speed of not more
than 1 m/sec, 3.3 ft./sec. or 2 knots is

expected, ths use of water ballast 1s not
racounended.
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Likewise water ballast is not worsthwhile
when flying in parrow thermals where
highly banked circling is required.

Hote 3
Y When flying with filled water tanks, take
into conmideration that dus to the higher
wing loading the stall speed is increased
up to batwesn 69 to 72 km/h, 43 to 45 m.p.h.
or 3? to 39 knots depending on the pilot’
weight and the water quantity,
Stall warning also cccurs sarlier. .
The glider stalls without tendency to pitoh
down.

Hote 4

Drain off the water when off-fisld landings
must be conducted.
“The time required to drain full water tanis

in level flight is about 4 minutes. Water
may be retained for landings on prepared
< runwayn.

Note 5
Never park the glider with rilled water
anks at low temperatures, in order to
avoid leing.

Note &

If the dump valves oo the lower wing
surface should leak after f1l1ing, coat
the closing cape with grease before the
next £11ling.
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Free flight

Performances

(at W/8 30 kp/n°, 6.14 1b./sq.£t.)

Stall spesd 62 lo/R, 38 m.p.h., 34 knots

Min, sink 0.48 m/sec., 1.5% ft./sec.
at 75 km/h, 46 m.p.h., 4Q knots

Max. L/D  47.5
at 30 km/h, 56 m.p.h., 48 knots

Plaps

The flaps have the purpose to adapt the
laminar bucket of the wing airfoil te the
respective air speed in the best way.
Since the laminar buckets of the applied
airfoil are covering eachother widely, the
following flap positions can be accepted:

Normal flignt - four positions
Landing - one pomition
High speed flight - 'one position

Air epeed
Application F1895) .on/n  [m.p.h. knots
Ianding only L see | page | 15

aagTaal TILEME | 60 [70-90 [3-56 |38-48

Tarbulent +4 0| 70-90 |43-56 |38-48
Wax. 1/D 0° [80-130 [50-80 [43-70
miient bevween |, o [120-160(74-99 |65-86
High speed ~7 9 | 150~-270| 93-168|81-146

|
b

Due to excessive stressing the air speed
positive flap positions must not exceed @FAR
¥,
A

160 km/h, 99 @.p.h., 86 knots. d
» TE—— s
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Longitudinal trim

‘The fpring-type triaming device at the left-
side of the cockpit (green knob) 1a

.#adielly varfable,

With the C.G. in a medium position the glider
can be trimmed for steady flight at speeds of
65 to 170 km/h, 40 to 105 m.p.h., 35 %o 92 kts.

Circling flight

The increase of atick forces duriag eircling
learly noticeable. Opposite aileron 1s

neéessary only in turna with greater bank.

The rudder is very effactive and must be held

almost in meutral position during the sireling
g, -

Full rudder and alleron ia necessary to roll

from a 45 degr. banked turn through dn angle

of % degrees.

Tine teken for this motion is

4.5 seconds with flap position 0°-and a mpeed
of 100 km/h, 62 m.p.h., 54 knots

5.5 seconds with flap position +6 ® and spsed
of 90 ku/h, 56 M.p.h., 48 knots.

Stalling chardeteristic

Stalls from atraight flight.

Depending on the wing losding asd flap
08ition, stall warning occurs at speeds of
go to 75 km/h, 43 to 46 m.p.h., 37 ta 40 kta.

by a slight oscillation of the horizontal
tall plane. Ailerons become sloppy.

By pulling the stick gently back the glider
stalls. When pulling the stick sharply back
the glider pitches down by the nose or under
gusts a wing may drop.
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Stalls from turning flight.

In turns the glider pitches’ down by the
lower wing gaining speed.

Do not recover from this attitude by
oppoalte aileron, for this action could
bring the glider into a spin.

The wing dropping can be atopped immediately
by applying aileron in tha pitching
direction for only 1 second, then Btraighten
up applying opposite rudder and opposite
aileron.

Behaviour at high speeds

Neglecting the influence of the high f1ight
loads the controls are easy to be handled
at high speeds.

Bxcessive control movemeats however should
be avolded. B

When flying at high speeds in gusty air
care s to be taken that the safety belts
are firmly attached, due to the high
acceleration which acts upon the pilot,

In a flight with an inclination of the
flight path of 45 degrees the terminal
velocity is about 230 lm/h, 143 m.p.h. or
124 knots, air brakes and landing gear
extended,

The terminal velocity in a vertical dive is
200 to 220 km/h, 124 to 137 m.p.h, or

108 to 119 knots, air brakes and landing

gear extended and drag parachute deployed
and open.
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Approach and landing

The approach is normally conducted at & speed
of about 90 km/h, 56 m.p.h., 48 knots.

The airbrakes are extended smoothly and are
very effective.

Sideslip which 1a easily controlable can be
used as landing aid, also with alrbrakes
extended.

The glider touches down on the landing wheel
and the tail skid simultaneously.

The whwel brake (drum brake) works well. It
is operated by a handle on the stick.

To avold a long landing run it is advisable
to touch down at a minimum speed of 65 to
70 km/h, 40 to 43 m.p.h., 35 to 38 knobs.
Landing with a speed of 95 km/h, 59 m.p.h.,
51 knots instead means doubling the time to
low down the energy and aonsiderably increa-

. the running distance,

When off-field landings are lnevitable,
always extend the landing gear.

Emergencies

The sailplane can be held in a stalling
position with fully pulled stick and
necesgary rudder control.

Applying full rudder in a stall with the
control stick pulled back brings the glider
into a spin.

Safe recovery from the spin is effected by
the STANDARD METHOD, which is defined as:

a) apply opposite rudder (i.e. against the
airection of bhe spin);

b) pause;

e) ease the control stick forward until
rotation ceases and the glider becomes
unstalled;
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4) take the rudder into neutral position and
allow the glider to dive out,

The loss of hight in one complete rotation of
the apin is 90 to 100 meters, 295 up to

328 feet.

After having initiated action for recovery
from the spin the glider speeds up very fast,
therefore be caublous to bring the glider ouf
of the dive.

Flying in rain or with iced-up wings means &
considerable loss of performance and of
aerodynamic qualities. The minimum speed can
incresse about 15 ka/h, 9 m,p.h., 8 knots,
Therefore be cautious when landing!

Come in at a gpeed of about 90 or 100 km/h,
56 or 62 m.p.h., 48 or 54 knots.

Emergency exit

The roomy and well faired cockplt guarantees
a quick 4nd safe bailing out in emergency.

Jettisoning of the canopy

PULL BACK the red knod at the left-hand side
of the cockplt for opening the canapy.

PUSH FORWAED the red knob at the right-hand
side of the cockpit and throw off the canopy.

The cord for holding the opened canopy will
rip off immediately.

The canopy frame on the fuselage built of
strong rovings without sharp edges serves
as a s0lid support for Jumping off,
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Cloud flying

The sailplane has sufficient strenght and
stabllity for cloud flying. It is easy to
control and has outstanding stability
qualitiss in circling flight.

Nevertheless observe the following
instructiaons:

a) Do avold extreme air speeds in any case.
Mske 1t a rule to extend the airbrakes
already at speeds of about 150 km/h,

93 m.p.h., 8l knots.

b) Cloud flying is permitbed only when the
following approved instruments are
installed:

Alr speed indicator, altimeter,
turn and bank, variometer, compass.

An artifielal horizom, an accelerometer,
a clock and radio are recommended.

Take care to follow the official
regulations about cloud Flying.
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3.
)

Minismun equipment
Alrspeed indicator 300 ka/h, 180 m.p.h.,

160 knota
Altimeter

"- Pour~piece safety belt

_Back cushion or parachute

Operating lnstructions:
Plight and Service Manual
Placards indicating operation limits

¥ing and tail setting

Control surface movements

Angle of wing setting 1.65°
Reference: fuselage center line

Angle of tail setting -1,65°
Reference: wing chord at root rib

Por control surface movements see page Z0.

Pay attention to the tolerances if repair
work is necessary.

The travel of controls ism limited by staps.)

Budder - Adjustable stops on the back
side of the fuselage stesl
tube frame. Pirm stop on the
lower rudder hinge fitting.

Elevator Adjustable stops on the stick.

Mlerons - Adjustable stops on the atick,
firm stope in the wing.

Airbrakes - Front stop at the cockpit
handle, rear stop on the ateel
tube frame of the fuselage.

Nine are - foopizg doriog, 1 et
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After Tepair work, inetallation ef
dditional equipment, new painting etec.
the empty weight is o be ohsoked. If it
should not be within the limita, compen-
ating weight muot be added. If the limits
of the ompty weight C.G. followed, it
in certain that the gross weight C.G, is
also within the permitted range.

The following empty welght C.G. renge
aft of datum must be cbaerved.

Detum: Wing leading edge at root rid

leveling means: Slops of rear top edge of
fuselage 100 to 4.5

.w;;g,ht C.G. rangs E.welght C.G. range

ne 1bs. inches

330 577 - 632 730 22.66
335 572 - 629 740 22.51
340. 56B. - 626 750 22.36
345 " 564 - 623 760 22,22
350 620 770 22,08
355 617 780 21.%
360 614 790 21.81
365 611 800 21.28
522 - 608 810 20,84

606 820 20,31

603 830 19.80

385 480 - 601 840 19,30
466 - 598 850 1a.80

335 453 - 5% 860 18.33

0.0, range in flight (gross weight
(aft of datum)
290 mm to 410 mm; 11.4 inches to 16.1

24,81
24,69
24.57
24,46
24,35
24,25
24,15
24,05
23.95
23.85
23.76
23.67
23,58
23.49

(R R
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Chegking of the empty weight C.G. position

To facilitate the checking of the empty weight
C.G, poBition by welghing the glider at the
tall skid { with fuselage in horizontal
position i.e. landing wheel on the ground snd
tall skid jacked up about 19.3 inchea from the
ground), the following table shows the
permitted maximum weight at the tall akid for
different empty weights incl, equipment.

If theas tall weighta, calculated for the
corresponding limits of the extended afy empty
welght C.G,, are not exceeded it i certaln
that the empty weight C.G. poaition is within
the limita,

W(e) - Empty weight incl. equipment

©G(w) - Bupty weight C.G. extended aft
(ealculated for a min. cockpit lead of
75 ke, 165 1bs.)

W(t) - Permitted maximum weight at tail skid

W(e) CG(a) W(x) W(e) c(a) W(t)

kg mm kg lbe. inches 1bs.
330 632 38.1 730 24,81 83.9
335 629  38.4 70 26,69 84,6
340 626  38.8 750 24,57 85,2
35 623 39.1 760 24,46  85.9
350 620 39.5 770  28.35 86.6
355 617 39.8 780 24.25 87.3
360 614  40.2 790 24.15 88.0
265 611 40.5 800 24,05 88.7
370 608  40.9 810 23.95 a%.4
375 606 41.2 820 23.85 90.1

380 803 41,5 830 23.76 90.8
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6. rayload

a) _Dc—mt_ load (pilot and parachute)

meximum: 110 kg, 243 lba.
The maximum welght however must not be
excaeded.
oinimua: 75 ke, 165 1bs,
Less weight must be compensated with
ballast on the seat, safely attached.
G.G. arm_of the pilot incl. parachute:
57C mm, 22.44 inches ahead of. datum

b) Water ballast - The maximup weight with
water ballaat 1s 580 kg, 1278 lba.
“Weight of water ballast at differeat
empty weights and cockpit loads:

Empty welght Cockpit load {kg)
(xg) 75 80 90 100 110
335 170 185 155 145 135
345 165 160 150 140 130
545 160 155 145 135 125
550 155 150 180 130 120
355 150 145 135 125 115
360 145 140 130 120 113

water (kg) - both tanks

Lmpty welght| Cockpit load (lbds,)
(1bs.)  [185 180 200 220 240

740 375 358 336 318 298 |
750 363 348 328 308 288
260 353 338 318 298 2
~ 720 343 328 308 288

780 333 318 298 278 258
730 323 308 288 268 248

water (lbs.)-both tanks

for

sl
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Weight and Balance

Datum : Wing leading edge at root rib
Leveling means : Slope of rear top edge of
fuselage 100 to 4,5

Determination of the empty weight and empty
weight C.G. always without water ballast. .

Weight at landing wheel '1 ® o iiireeasaads
Weight at tall skid Wy m e,

Eapty weight ¥ -

Distance e w

Distence b o
Empty weight C.G. position
Wyed 3

E 3 + 8.
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Rigging

The rigging of the NIMBUS-2 can be done by
two peraons if a support for one wing is
provided. Generally three persons will do the
rigging. In the following the proceedings are
desoribed,

Inner Wing

Clean and lubricate the wing attachment bolts
and their bearings on the fuselage.

Put the main dolt into the cockpit within
reach,

Straighten the irtermediate push rods in the
fuselage ; push the handle in the cockpit up.|
%o its front etop.

Check if the knob for the water drain is in
its rear (tank closed) position.

Lay the aileron push-pull rod horiszontally
on the flap controls.

Put the left wing (fork apar root) into the
out-out of the fuselage until the wing
attachment bolta are fully inserted into
their bearings on the fuselage. Push in the
main bolt about 4 cm, 1.5 inches deep.

The wing now can be laid down on the support.
The fuselage must not be held in place any
longer,

Put in the right wing (tongue spar roob) ',
likewise into the fuselage, wing attachment
bolts however only partly imserted into their
bearings and fork spar bolts not yet
contacting their bearinge in the root rid.

Move the fuselage slightly back and forth |
(latarally) until the fork spar bolts are in.
line with their bearings. Then push the wing
further into the fuselage and let the boltas
slide into the bearings. Now use the lever
tool %o pull the wings fully together. i
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Push the main bolt fully through and securs
1ts handle onto the fuselage shell by means
of a cowling safety pin.

The connectlons of the allerons and the flaps
must be made behind the spar. Therefors it is
advisable to get familiar with the ball-spring
safety couplings of the push-pull rods before
rigging the wings. Connect ailerons first and
flaps thereafter. The flap handle must be
locked in position (L). Coanect mirbrakes.

Quber wing

Put the outer wing spar root iato its tunnel
of the inner wiug up to a distance of 4 cu,
1.5 inches between the wing sections.

Connect the aileron push-pull rods
(ball-apring safety coupling).

Push_the outer wing fully in whilst moving
1t slightly back and forth and pushing

at the tips.

The wing can be lald down now oa the support.

Insert the outer main bolt by means of a
steel pin of about 8 mm, 3/8" dia. Safety
with cowling pin.

Horizontal tail plane

{See sketch on page 25)

The horizontal tall plane should be mounted
by one peraon only.

Put the plane from the front onto the fin

80 that the front bolt bearing fitting (A)

is just dipping into the upper opening of the

govable glass-fiber fairing on the top of the
n.

Push the tail plane slightly down until its
lower surface is fully lying on the fairing.
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Push the tail plane backwards until a clear
sudible "CLICK" indicates that the locking
hooks (B) are engaged onto the axle (C).
Kove the locking handle (D) using a mounting
pln of 8 wm dia in order to lock the hooks
tightly up to the rear stop.

When taking off the horizontal tail plane
it is advisable to do 1t from the rear.
Unlock the hooks (B) by pushing the locking
handle (D) forward using the 8 mm dia pin.
Push the plane simultanecusly forward about
some zm (about one inch) whilst knocking
against the trailing edze until the bolt is
dimengaged from the bearing fitting (A4).
Take off the plane.

After rigging
Check the functions of the controls.

Seal the jolnts of winz and fuselage and the
Jointa of inner and outer wing sections with
an adhesive tape. Inmer and outer wing joint
should be sealed with a wider one.

Seal alao the access hole of the locking
handle of the horizomtal tail plane on the
top of the plane.

The aealing is very important to ensure good
£11ght qualities.
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Backlaah of the attachments

All attachments of a glider are wearing more
or less witk time. In the following the
permitted tolerances and the provisions of
Tepalr are stated.

Inner wing
Tangential backlash (movement forth and back)
can ocour, due to the wear of the washers
which arepressed onto the wing attachment
bolts. If the outer end of the inmer wing can
be moved about 30 mm, 1-3/16" additional
washere of 0.3 £o 0.5 am, about 1/16" thickness|
should be pressed onto the bolts until the
backlash is eliminated.

OQuter wing
Tangential backlash up to 2C mm, 13/16" at the
tipd is allowed. Greater backlash should be
elininated also by additional washers as on
the inner wing attachment bolts.

Afleron and wing flap

Flight teats have shown that a backlash of
3 mm, 1/8", measured at the inner rib ends,
is allowable, If the tolerances are exceedad
ask the magufacturer for instructions.

Horirontal tail plane

If tangential backlash should be observed, i.e.]
if the tail plage can be moved at the tips
excessively back and forth, the setting

acrews (E) must be adjusted.

Take off the tail plane. Screw out the setting
screws little by l{ttle until the tail plane
cannot be locked any longer. Then the setting
screws are to be screwed 1n about a guarter
tura. Tighten the lock nut using a 7 mm socket
wrench, When mounting the plane thereafter

the locking hooks should snap tightly onto
the axle.
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It may de pos#ible that the adjustment of one
setting screw must be dlfferent from the other.
This 15 the case if thers is atill a backlash
existing though the locking mechanism has a
very tight fit. The setting screws then must be
adjusted gradually until both locking hooks
are catching the axle with the same tight fit,

Rudder

Due to the continuous control cadles no
backlash of the rudder control occurs.

Check LIist

4) After rigging

1. 1s the banle of the inner main bolt and are
the outer maln bolts secured by the cowling
safety pins?

2. Are the push-pull rodes of the ailerons,
the wing flape, and of the airbrakes
connected by thelir ball-spring couplings?

3. Are the joints of wing and fuselage, the
Joints of inner and outer wing sections,
and the hole on the top of the horizontal
tail plane sealed?

4. Does the tow release mechanism function
properly?

5. Does the wheel brake function properly?

6. Is the tire pressure of the landing wheel
checked (3.5 itm., 50 psi)?

7. Is the horizoatal tail plane safely locked,
i.e, did the locking hooks saap tightly
onto the axle up to the rear stop?
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Before take-off

Check the function of the control surfaces.
Do the controls reach the limit of their
travel with sufficient ease and smoothness?)

Is the flap position in the 0° or +3°
position?

Do the airbrakes operate properly?
Make sure to lock them after checking.

Is the landing gear handle locked in its
front (EXTENDED) position?

Is the drag chute handle at its rear stop
of the gulde slot?

Is the canopy properly closed and locked?
The red knob at the left-hand side must be
in its front, the kmob at the right-hand
side in its rear position.

Is the pilot's parachute properly attached?|
ATe the safety belts put on and secured?

Is the altimeter adjusted for the
equivalent altitude or for NN?

Is the radio frequency adjusted for the
airfield and/or for the air traffic
control?

After take-off

Ia the landing gear retracted and its
handle locked in the rear position?

The landing gear can be retracted during
the towing flight.

Check the trim.
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Maintenance

Take good care of the surface finish. Remove
all contamination such as dust, grass seeds,
insects etc., using warm waser and a soft
sponge. Use ®1ld Goap if necessary.

Use no polish which might attack the palat.
It is recommended to polish the glider twice
a year, using a buff and buffing wax. By this
all contamination is removed and the surface
becomes less sensitive to new dust.

Smooth all scratches carefully with resin
filler,

Though the glider is mot very affected,
protect it from moisture.

Never try to clean the plexiglass hood with
a dry cloth. Use apecial plexiglass polish
after cleaning with warm water and a soft
clean chamoia,

Check the safety belts frequently for ocuts
and stains; the metal parts for rust.

The tow release hook, mounted on the bottom
of the fuselage just in fromt of the landing
wheel, la much exposed to dirt and must be
cheoked quite often for damages. Keep it
clean and lubricated.

It is eaay to take off the tow release hook
for inspection or repair. Remove the seat,
diaconnect the release cable and unscrew the
two attachment bolts.

In case of belly landinga the tow haok is
protected by two angular fittings which are
bolted onto the attachment brackets of the
hook. If these fittings show an abrasion up
to the heads of the attachment bolts, they
muat be replaced.
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Attachment of the towing hook

Kuppluog =it den Bohrungen Fr. 3 umd 5
an Beschlag befestigen. :

Towing hook attached to the bracket
by the bolt holes No. 3 and 5.
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Attachment of the tow release hook

in front of the landing wheel
—_TOo7" O the landing wheel

Towing hock to be attached onto the
bracket. by the bolt holes 3 amd 5.

Techn. Note No. 286-1a Jine 1980
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Maintenance

Take good care of the surface finish. Remove
all contamination such as dust, gr:
insecte etc., using warm water and a soft
sponge. Use mild sosp if necessary.

Use no polieh which wight attack the paint.
It is recoumended to polish the glider twice
2 year, using a buff and buffing wax. By this
all contamination is removed and the surface
becozes less sensitive to new dust,

Smooth all scratches carefully with reain
filler.

Though the glider ie not very affected,
protect it from moisture.

Never try to clean the plexiglass hood with
& dry cloth. Use special plexiglass polish
after cleaning with warm water and a soft
clean chamois.

Check the mafety belte frequently for cuta
and atains; the_metal parts for rust,

The tow release hook, mouated on the bottom
of the fuselage just in front of the landing
wheel, is much exposed to dirt and must be
checked quite often for damages. Keep it
clean and lubricated.

It is easy to take off the tow release hook
for inepection or repair. Remove the seat,
disconnect the release cable and unscrew the
two attachmeat bolts.

Techn, Note No. 286~14 June 1980
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The inflation pressyre of the lunding wheel J
should be 3.5 k&/cm®, 50 psi.

The landing wheel has a drum brake which is
operated by a handle on the control stick, |
Its Bowden cable can beadjusted as usual by
a setacrew on the wheel,

To take off the landing wheel for inspection,
cleaning, and lubricatlion disconnect the
Bowden cable. Remove the cotter pin and the
castle nut on one side of the wheel axle and
pull 1t out. Take off the wheel by pulling it
slightly back in order to diseagage the drum
locking fitting froa its guide pin on the
front landing gear strut.

Take care that no washers, spacers, and
buehings get lost.

Clean and lubricate all parts.

Lubricate the bearings when a complete
overhaul is carried out, except for the bolts
and bearings of the wing attachmenats, which
uust be cleaned and lubricated befors every
rigging.

If there is any larger repalr work to be done,
ask the mapufacturer or his representative
for advice.

If a new painting should be made, take care
that the surfaces exposed to suniight are
painted white.
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Replacement of the ball bearings for wiag
attachment dolts on the Puselage

Pour ball bearings for the front and rear
wing attachment bolts are inatalled on the
tus

age steel tube frame protruding the
e root riba, These bearings are to .
ecked for cracks after heavy landings.

If a replacement of the bearings should be
necessary the repair ia to be made as
follows:

Turn the inger ball about 90° across and
hazmer the bearing out of its seat from the
oppomite side using a bar of about 12to l4mm
diameter, Insert a new bearing (GL 14)

taking care that the ball lead-in grooves are
pointing to the inside im order to avold the
falling dut of the ball.*Peen over or puach
the outer bearing race at thres spots,

lead-in grooves.
1na1fe

Mount the winge and check the clearance of
the wing attachmeats, If the backlash is
exceeding the peraitted tolerance, i.e, if
the movemeat at the tips is sxceeding 30 mm,
follow the instructions on pags 25,

“Insert the baarings with the lead~in grooves
in the direction of the wing ohord.





[image: image39.png]- Service Manual -

Rudder control cables

After every 200 flight houra and at svery
annual inopection the rudder comtrol cables
are to be checked in the area of th
S-shaped tubular guide on the pedals, with
pedals in the froat and aft position.

The control cables shauld be replaced if
they are injured, worn or corroded.

A wear of aingle’ cuter atrands up to 25 %
1s permissible.

If a replacement of the cables should be
necessary cables 3.2 ms (1/8") LN 9374 made
of zinked carbon steel strands are to be
used.

The thiable eye-splices are made with
Nicopress Oval Slesves No. 18~3-M or 26-3-k
using a tool No. 51-M-850 and following the
special instructions for meking and checking
the sleeves.

‘Supplier of cables, sleeves, inatructions:

Schempp-Hirth
GmbH & Co KG
D-7312 Kirchheim-Teck

Supplisr of sleeves and tools:
Robert Lindemana
Osterrade 12
D-2050 Hamburg 80
Towing hook’

Inspections are to be carried out in accord
with the Operating and Maintenance
Instructions for Towing Hooks "Buropa G 72"
or "Europa ¢ 73", dated May 1975, -
LBA-approved.

Techn. Note No. 286-14 June 1980
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Annual Inspections

Maintenance schedule
Accessibility of controls for inapection:

¥ing controls

Cut-outs for flap and alleron control rods
in the rear wing spar (flaps and ailerons
dismounted). .

Inspection window on the lower aurface of
the outer wing panel in the area of the
outer aileron control connection.

Cut-out for air brakes on the upper surface
of the inner wing panel (air brakes extended

Puselage controls
Accezeible after removel of the seat panel.
Elevator control

Accessible after removal of the horirontal
tail plane.

Budder control
Accaseible at the lower control connection.

After baving cleaned the glider proceed as
follows:

Check all external surfaces for holes, tears,
scratches, dents, and detached laminates,

If the outer laminate of a mandwich shell 1s
danaged also the inner glass cloth layer is
to be inspected. It le advisable to ask an
expert's advice.

Check all accessible metal parts for damage.
As known from experience no damage occura
when operating the glider properly. If any
repair should be necessary ask the advice
of the manufacturer.
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Check all accessible metal parts for
corrosion. If necessary remove the rust and
protect the surfece again "y a new painting.
Corroded fittings, push rous, and levers
should be thoroughly cleaned and thereafter
rimed and painted, using a special primer
faupvllcd by Schempp-Hirth) and Nitro paint.

If the controls cannot be operated with
sufficient ease and smoothness, clsaa and
lubricate the corresponding bearings or
hinges.

Replace bearings which have an excessive
radial clearance.

A1l fittings attached onto glass-fiber
structure are to be checked for a tight fit,
Check the glass-fiber structure for teara,
white apots, and broken glass cloth laminate.

If & loss of the braking effect of the
landing wheel i6 observed, clean the brake
drun, laspect the brake lining, replace the
lining if worn. Check the braks bowden
cable, adjust if neceasary.

Inspact static and dynamic pressure intakes
and the tubing for free air pass and
tightness.

Aggendle the glider and check the mavement
of the control surfaces and all controls
for casy and smooth operation.

Check the function of the tow release
mechaniss.

Inspect the wings and control surfaces for
excessive backlash of their attachments.
(See page 26).
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Manufacturer:
Walter Kostelezki KG
7987 Weingarten / Wuertt.
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l.2.1

1.2.2
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QOperation

Yollow the instructions of the Flight
Manual “NIMBUS" concerning the use of
tha brake parachute during flight,
approach, and landing.

¥ollowing instructions should be
observed when putting the brake para-
chute into ita box on the lowsr end
of the rudder.

Do not put a wet parachute into the
box. If necessary dry it before.
{See 2.5).

The brake parachute, ribbons and cords,
should not be entangled or twisted.
Stretch the chute and check its proper
shape. The two shroud lines, adjacent
to the name plate on the canopy base,
should run straight up to the attach
meat loop without being entangled with
the other shroud lines. If necsssary
untangle the chute befors putting it
into the box.

Pold up the stretched parachute into
the box in a S-shape manner, beginning
at the top of the camopy.

(See sketch).
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2.2

2.4

2.5

Maintenance

Check the brake parachute always after
having used it during flight or at lan-
ding.

Minor defects as small holes in the
ribbons, little wears, soiling ete. do
not affect the serviceability of the
chute.

If the brake parachute shows graater
danages as tearing off of aore than 10%
of the ribbons, spacers or shroud lines,
it must be taken out of service and be
repaired before further use.

Brake parachutes not in use must e
reviewed in intervals of about 60 days.

The brake parachutes must be inapected
at_the end of 12 months after the
manufacturing inspection of the sailplane
and during the annual inspections there-
after.

Storage

Brake parachutes not in uae should be
stored in a dry and airy room at about
20°C (68°7) and 65% rel. humiditiy of
the air. Protect them from vermins and
do not store them together with food,
chemicals (battery acids) ete.

Do not expose them to strong insolation
which has a detrimental effect on the
Tibbon fabric.

D

Wet brake parachutes must be dried befors
further use. Hang them up for airing and
drying. Avoid however temperatures
¢xceeding 40OC (10497) and strong inso-
ation.
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2.7

Cleaning

Clean the brake parachute only 1if it ia
absolutely necessary.

Clean with lukewarm water adding littls
of a mild washing agent as used for
Nylon febrics.

Do not serub, rub, and wring.

Greater damages (see 2.1) must be
repaired by the manufacturer.
Therefore send brake parachutes for repair)
only to the manufacturer of the chutes
or to the manufacturer of the sailplame.
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Repair Instructiona

for the Glass Piber-Flastic Sallplane
i

ok ¥.Germany

In the CIRRUS sailplane we find three basically different
congtruction nsthods. Repalrs muet for thia reason be pexfors
differently on the Pesprctive parts.

e differentiate
1. Wing and stabilizer
2. Rudder, elevator and allerons
3. Puselage
1.) Fings and stabilizer are built in a ribless glase fiber—
plastic fous sandwich construction. This means in ovent of
domage that we find a PVC rigid foam (5/16 ineh thick,

3.7 1b./cu.ft.) bonded on both sides with a glass cloth
Teminata.

2.) The controlu likewiss comsist of a sapdwich constructicn.
Fovoyer heTe the supporting core is mot PVC rigid fomm but
@ 5/32 inch thick foamed polyatyrene (Styropor) sbest with
a 3pacific welght of only one Ih./ou.ft.

3.) The fuselege, in contrast to the above parts, Ls not in eand-
7ich gonstruction but in a pure spproxiaately 1/76 to 3/32 fa.
hick glusa fiber-glastic layup which is reidforced at tmo
locaticns with bonded-in foam Tings.

The follawisg materiale apply to all pact
Shell Bpirote 162
BASP Laromin € 260

Mixing proportiens
Ty meight 100 resin to 38 hardensr
by volume 2 resin ta 1 bardener

After proporticning stir until etriations disappear.
143 filler after stirring.

Glass fibera mnd clotn

Usg_only slkali-free "E glose cloth with Volan 4 or
1-550 finian ( INTREGLAS).

TvERGLAS| V.5, | Weave | Weimat | ippitescion
Style | Serie 1o Jegett]
o110 | 120 l .22 | Blevator & rudder

Fusalage, ilerons
92110 o33 | Fum -
Crosstwill| stabiliger
92125 l -058 ¥ings 8 fuselage
92180 |152-150| A 082 Fuselags
vl

92185 |181-150latrecrtonal| .o | wings
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GEVETEE Type BS 10-20x60 K 43  Leveriglas GmbE
Fooms
PYC Rigid Poam Conticell 60 Continantal A6
5/46 1n. thiex, 3.7 1b./cu.ft.
Styroper THRRMOPRTE Super PORON.

5/32 in, thick, 1 Ib./cu.ft. Kunatstoff Werke
Resin - Pillara

Micropalloans, white Union Carbide
Micraballoons, brown (Brenntag GebH)
sorosil Degussa-folfgang
Styropor xernels 1/16 - 3/32 aia. BasT

(expanded polystyrene kernels)
Chopped cotton wool

Lasquer Lasonal-verxe
FE - Lackvorgslat, white  Bo. 3-6910
(resin paiat}
7E - Rardener Ho. 7-20500r 7-2051 (1000 1.5)

Mixing propertions by welght
100 parts Lackvargelat to 10 parts hardener

FE - Thinzer Wo. 63026
5 - Filler, white Yo XTImO 2-6915
I - Hardemor Wo. 7-2050 0T 7-2051 (100 to 1.5)

Mixing proportions by welght
100 parts fillar to 10 parta hardener

Resin paint *Lackvorgelat® and filler can be mired in
one-to-ome or other Proportions.

Bepair

Should a fracture or dasage occur to the sailplane, you should
firat inspect the damaged area to dstermine sxactly the extent
of damege and type of construction. The type and demsity of
weave can usually be decermined by samding to the cloth.

If this is not possible, break off a plece of the lasinate
and ignite it. After the reein is burned the type, deusity and
direction of the weave will be evident,

1. Desage to Wing or Stabilizer

The damages which can be rapaired by you fall into two
group

a) Simple surface damsge (only the cuter glasa fiber
Tanfnate dasaged)
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B) Destrustion of the whole shell (sles the inmer gl
fiber laminate dvstroyed)

&) If the guter shell receives 4 puncturs or a fracture,
%ap %o determine the axtent of delemimstion from Th
foam. Follow by removing the lecquer with 4 manding dlsc
o blook and remove from the foem the portion of €hs
shell which has become delaminated, Around the odgs of
the deanged aren where the ahsll 19 2till firaly bonded,
8cATS with an abrasive block or 4 plann blads st lsass
1-1/2 fuchen (for each cloth layer about 3/6 inch ia

carring the shell, blow out thoroughly the whols
Tepair sTes including the poves of the foum ind wash the
Bearf with carbon tetrachlorida or acetoma.

How £411 the hole in the foam with microballoons mnd
simultanecusly fill the pores of the expoaed foan. Then
lay three patches of the 92110 cloth with disgonal woave
direstion (atepwiae largeat patch firat) over.ihs damaged

oner lastnate Microballoons
Conticell 60

After herdening (appr. 8 hrs. at 20 deg. C. or 68 deg. F.)
the dameged area shouid be aaoothed, filled and painted.
Io smoathing take care tuat only the adges of the patches
are oanded.

®.) If there i3 a tarough hols in the sandwich shell then the
Luner awinate wust be repaired.

We remove the outer laminate iu the reglon of the damage
#hick 1s no longer bonded to the foam and ealarge the
Bols in the foam and inmer laminate until good bonding to
$he foan 1o cvidenced. Then tha foam iz further removed
3/4 ineh around the hole in the inaar laminate and the
outer leminate acarfed as under paregraph a. How the
profecting inner laminate is cleaned of say foan and
Tasthered.

p— 1% —y

ol 4T

I the hole in the foam is smaller thua x fist then glue
¥ith Patex a thin plywood of polysster plate from the
4melde o the lusinate, lay on the inner lamtnate

{1 layer 92125% or 2 iayers 92110 ) wad Till the hols
in tha foss with micraballcons mired with Styropar kermels
o cruabled Styropor.
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I you are uov hurried let it harden (8 hrs. at68 dox.%.)
Gand and agply the outer patche

4 t1p on gluing the plymood plate - the hole in the
inner lawinate anould aleays be a bit oblong a0 au to
inmert the plywood backing plate. Befors inserting the
Plywesd drive through the middle of the ply & pin oF
Zall by which £t can b drem against tha inner shell.
Rich a2ditional uaila or pina it is in thin manns
possible to close very largs holes to the proper contour
%o lay the cloth patch on.

Outer laninate
r

Merdbwitn Sy
Si3ropor kernain Fin st

Inner Leminave] T seant
Thtn plywood backing~ |- gy

Basically it 1a poseible to repair aleo larger shell
parta in the foregoing manner. Because of Weight you
oBould use & plug of Foan in place of the aicrobelloons
end Styropor keraels.

Tn thess cases proceed as fallows: You cus or ssad a
plug of tous Tosaticeli 20) s Fit the hole, rpraatthe
aex aide thinly with afcrohalloons {to clome the pores)
224 1ay oa it the ianer lsainats. The luner laminate must
Barden befors doing urther work, If the hardentng
complete or at least progressed 5o that the lasimate dos
Dot separate from the foam, theu glue the DIug in the
Bole with thicksned resin {chopped cotton wool, atcros
Talloons), The foan with laminate on one side is flexible
50 that i can be fiited to the wing coatour (Lt meceasery
warn the foas with a hairyer and Send). Oncé ths foum

1a glued 1t can be amoothed, puttied with aleroballoons
and®tho outer laminate appiied.

Caution: Avoid strong heat, otherwise air bubbles form,

Inner laminate

Reglacemont ploce
onticell

Demage to the Controls
Basically the same provedure can be used as on the wing.
Only in plece of the PVC faam a polystyrane foam layer,
*Styropor Thermopete Super* 5/32 inch thick, in used.

The' Styropor pisce nesd mot be coated with microballoons,
the cloth adhsres very well with pure or slightly
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thickened resin which muet ot harden in any ©

doing further work, However with larger replacement

pleces you anculd let the laminate harden on one sids

203 glus the foam thereto in order %o kesp the surface
va fraa.

Gaution: Do not apply too wuch heat ta frashly laid cloth
otherwise it causes ugly blisters and you must
start over.

Castion: 0a the contzols mloiaise weight in the tepair.
The surface should require vory little filling.

Danage to the Puaslage

In the repair of the fuselags we save the annoying
replacemant of the fosm. We have here, as already mentiosed,
ouly to do with the simple giass lamifate which in most
placen comsiats of five layers. Therefors ¥e need largsr
Soaxfs, These should, for largsr holes or cuta, mevar be
Tose than 2-3/8 tuches wide, With all fusslage'shell
Tepairs apply resin first to a layer of 92110 4 cloth
following with four layers of 92140 cloth altarnating the
ve lengthwise and diagonally. Then You afe always on
sida. Bach succesding layer ahould be about
3/8 to 1/2 inch emaller them that under it,

1 Lager 92110 < Lugers 52140

S ; x W X+
’r-——_ act
sge snent Y

For small holes or fractures the rapair is no probl
You sund your scarf, clean well with carbon tatrachloride
or acetons, lay on the cloth layers and, if the reain is
dry, can finish the whole repair with alcroballoons after
2'or 3 hours.

Caution: If the room is cold or if you are hurried you
should nonstheless nob use a concentrated hot air stream.
otter, make a large tent over the area from aluninum
foil and hest the space frow a ssfe distance. There ia
Little 1ikelihood of blisters but ovarhesting can ooour
and the Tesin may become brown. If you do mot have a
Bource of hot alr, put a shest of foil over the applied
cloth and use a baat pad or hot waber bottle.

Por Larger holes in the tailcons not accessible from the
§a1de, s mios again fanricats a backing on wRich £
contout tho Tepals cloth, This can be Tecained a1 Gis
CUsesd previously with the aid of plywosd, & mail and s
$1%51e Pavex, 1t cannat later fall out, the cloth batng
Girectly o tue plywoos and so i3 bonded therato. ATser
She pizmocd Salclad T secured proveed as brovistals
ochsned.





[image: image52.png]of the patch or the area filled with
microballoons until the original comtour i attained the
puttying can b sbundoned and the lacquer (PE-Vorgelat or
FE-Vorgelut and f1ller in 1 to 1 proportion) applisd directly
with s brueb (sot aprayed). After hardening sazd the ares
aad wet sand with 360 grit wet-or—dry paper. If &t no placs
tho weave ehows then fiaal sanding can be dome with 600 grit
wet-or-ary. Polish with rubbing compaund, If the weave showe
Tepaint with lacquer.

Bepatrs to Fitvings

A the appearence of a damage to a fitting, the cause of which
i not known, contact the factary.

Wolding should be carried out only by an approved aireraft
older.

411 meldgents sede by the factory are b7 the Argon-urc method
ittt A Ao

Lerger Repairs
ould mot attempt to make largsr repairs of the following

If the wing, fusslage or controls are broken apart.
If the sper flanges are dameged.

If the maln fittinga at the root rib, fusalage or in the
controla are broken out.

If in the aTea of the fittings the laminate shows white areas

Whon you cannot guarantes the repair.

Eirctnein-Teck
26th March 1968
Schaapp-RIrth K.
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