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1 GENERAL
The M ni -N nbus B is a single seat
15 mflapped sailplane in all fiber-glass

construction.

Wi n g

The cantil ever two-piece wing has a
doubl e trapezoidal shape. It is built as
a FRP-foam sandwi ch shell with spar caps
of parallel glass fibers and shear webs
of FRP-foam sandw ch.

The trailing edge air brakes are a

conbi nati on of spoilers and fl aps.

The ail erons have internal drive.

Two integral water tanks have a total
capacity of 125 liters, serial no. up to 83.

Fusel ag e

The fusel age i s necked behind the mﬁnﬂ.
The one-piece canopy is faired into the
fusel age and hinged at the right hand
side. The fuselage shell is built in a
pure gl ass-fiber [ay-up and therefore has
a high ener?¥ absorption. The fusel age
shell is stiffened by FRP-foam sandw ch
bul kheads The pilot Is seated in a sem -
reclined position.

The | andi ng gear wheel is retractable.

A towing hook is installed as standard
just in front of the |anding wheel.

Hori zontal Tail Pl ane

The horizontal tail plane is of a T-type
with stabilizer and el evator. The

el evator is trimed by a spring | oaded
click-stop device on the flap operating
rod in the cockpit. The stabilizer is
built in a FRP- f oam sandw ch, the

el evator in pure FRP

Vertical Tail Pl ane

Fin and rudder are built in a FRP-foam
sandwi ch construction. The rudder has an
i nternal drive.
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2 OPERATING LIMTS

FLI GHT MANUAL

2.1 Airspeed limts (IAS) km h knots nph
BFéLntg§p§ﬁg 7 Ve 250 135 155
BFébgugbgpe89 ‘8 Ve 180 97 112
In strong turbul ence Vg 200 108 124
Maneuveri ng speed Va 200 108 124
Ai rpl ane tow VaT 180 97 112
Aut o-wi nch tow Vir 150 81 093

Not e

At increasing altitudes the true

ai rspeed (TAS)

is hi
ai rspeed indicated on the ASI

gher than the

(1'AS).

This has no influence on the strength
and | oadi ng capacity of the sail pl ane.
For reasons of flutter safety however
the follow ng indicated airspeeds

shoul d not be exceeded.

Al titude Ve IAS |1AS IAS

m ft. kmih knots nph

0 0 250 135 155

3 000 9 800 250 135 155
6 000 19 700 223 120 139
10 000 32 800 177 96 110
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Pressure error (at MSL)

Dynami c pressure intake
Pitot tube in the nose of the fusel age.
Static pressure intake

Ai rspeed Indicator: 15 cmunder the rear
edge of the spar cut-out.

Varioneter: In the area of the instr. panel
and at the rear portion of the
fusel age about 0.9 min front of
the vertical tail plane.
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2.2 Al rwort hi ness Category

2.

3

U (Uility) according to the LFMS

Based on the Airworthiness Requirenents
LFSM full control novenments can be
applied up to the maneuvering speed Va

At higher speeds it is possible to
overstress the sail plane, therefore
full control novenments are not all owed
at speeds exceedi ng 200 kn' h, 108 knots
or 124 nph.

At the naxinun1air3ﬁeed Ve = 250 kni h,
135 knots or 155 nph a maxi num of one
third of the full control novenent is
permtted.

The el evator control novenment at Vi
must be even | ess which depends on the
permtted maneuvering | oad factor.

Under normal weather conditions this
sai |l pl ane can be safely flown at high
speeds up to Ve = 250 kmh, 135 knots
or 155 nph.

In strong turbulence, i.e. in wave
rotors, thunder clouds, visible up-
currents, or when flying over nountain
ri dges, the airspeed Vg = 200 km h,

108 knots or 124 nph nust not be
exceeded.

Load Factors

The follow ng | oad factors shoul d not
be exceeded:

+ 5.3/ - 2.65 at speeds o
200 kn1 h, 108 knots,p124 np air brakes

+ 4.0/ - 1.5 at speeds of cl osed
250 knmi h, 135 knots, 155 nph

+ 3.5 air brakes extended
The safety factor thenis j = 1.5
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2.4 Wi ghts

Maxi mum t akeof f wei ght 450 kg, 992 |b.

Max. wei ght of
non-lifting parts 230 kg, 507 I|b.

Max. wei ght of water ball ast
(kg or liters) see page 9.

2.5 Loadi ng instructions

Cockpit load (pilot and parachute)

Max. 110 kg, 243 Ib.

Mn. 70 kg, 154 Ib.

The maxi mum t akeof f wei ght nust not be
exceeded.

Less weight than 70 kg, 154 |b. nust be
conﬁensat ed with ballast (lead or sand
cushion) on the seat, safely attached,
S.P. onto the suspension of the seat
elt.

C.G armof the pilot
i ncl. parachute or back cushion
550 mm 21.65 inches ahead of datum
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(Serial Nr. up to 82)
Wat er bal | ast

Maxi mum t akeof f wei ght with water ball ast
450 kg, 992 |b.

Max. water ballast at different enpty weights
and cockpit | oads:

Cockpit o | 70 | 80 | 90 |100 |110

| oad
Enpty wei ght
kg Vit it [t [t it
220 125 | 125 | 125 |125 |125
230 125 | 125 125 |120 |110
240 125 | 125 | 120 [110 |100
250 125 | 120 | 110 [100 | 90
260 120 | 110 |100 | 90 | 80
Cockpit |, |154 |176 | 198 |220 |243
| oad
Enpty wei ght
’b. Vi, i, [ries |rie Jrit.
485 125 | 125 | 125 |125 |125
507 125 | 125 | 125 |120 |[110
529 125 | 125 | 120 |110 [100
551 125 | 120 | 110 [100 | 90
573 120 | 110 |100 | 90 | 80

At high cockpit | oads care is to be taken
not to exceed the nmax. permtted wei ght of
non-1 oad carrying structure.

The baggage conpartnent can be | oaded with

a weight of max. 15 kg, 33 I b. of which only
5 kg, 11 Ib. are allowed to be renopved.

The wei ght of objects which do not bel ong
to the originally installed equi prment
nmust be consi dered when determ ning the
maxi mum perm tted water ball ast.
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b)

+220mMm( +8. 66in.) to +380 mm(+14.96 in.)
at all weights.

Dat um
W ng | eadi ng edge at root rib.

Level i ng nmeans

Sl ope of rear top surface of fusel age:
100 to 5.1 tail down, i.e. main |anding
gear wheel on the ground and tail skid
] acked up about 49 cm (19.3 in.).

Be cautious not to exceed the permitted
aft C G osition. When a mninum cock-
pit load (pilot and parachute) of 70 kg
(154 Ib.) 1s observed, it is certain to
be within the lints.

Less weight is to be conpensated with
bal | ast on the seat (see page 8).

Enmpty weight C. G range

After repair work, installation of
addi ti onal equi pnent, new painting etc.
the enpty weight C. G position nust be
checked. If it should not be within the
limts, conpensating wei ght nust be
added. If the limts of the enpty weight
C.G are followed, it is certaln that
the gross weight C.G is also within
the permtted range.

To facilitate the_checkin? of the enptY
weight C.G position the followi ng table
shows besides of the C. G range for
different enpty weights also the max.
permtted tail weight, calculated for
the corresponding aft enpty weight C G
posi tion.
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wei ght does

the enpty

weight C. G positionis within the

limts.
- C. G range : :
Enmpty wei ght aft of datum Tai | wei ght
kg mm kg

200 644 - 693 28.7
205 633 - 685 29.0
210 623 - 678 29. 3
215 614 - 671 29. 6
220 605 - 664 29.9
225 596 - 658 30.3
230 588 - 652 30.6
235 581 - 646 30.9
240 573 - 641 31.2
245 566 - 635 31.5
250 559 - 630 31.9
255 552 - 625 32.2
260 546 - 620 32.5
| b. I nches | b.

440 25.40 - 27.29 63. 11
450 25.03 - 27.01 63.73
460 24.67 - 26.75 64. 37
470 24.33 - 26.50 65. 01
480 24.00 - 26.26 65. 65
490 23.69 - 26.03 66. 29
500 23.39 - 25.81 66. 93
510 23.10 - 25.59 67.55
520 22.82 - 25.39 68. 20
530 22.56 - 25.19 68. 83
540 22.30 - 25.00 69. 46
550 22.05 - 24.82 70.11
560 21.81 - 24.64 70. 73
570 21.58 - 24.47 71. 37

Forward enpty

a max.

a mn.

cockpi t

cockpi t

wei ght C. G cal cul ated for

| oad of 110 kg (243 | b.).
Aft enpty weight C G calculated for
| oad of 70 kg (154 |b.)and

a baggage conpart nent

| oad of 5 kg(11 | b.)
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2.7 Weak links for towing
Winch and Airplane tow
max. 600 + 30 kg (1320 + 66 1b.)

2.8 Mimimum Equipment

Airspeed Indicator with a range of
min. 50 km/h  to min. 270 km/h
min. 27 knots to min. 146 knots
min. 31 mph to min. 168 mph
marked as follows:

km/h knots mph
White Arc 77-180 41-97  48-112
flaps 0, +8
Green Arc 77-200 41-108 48-124
normal range
Yellow Arc 200-250 108-135 124-155
warning range
Red Radial 250 135 155
max. speed
Yellow Arrow 85 46 53
approach
Altimeter

Four-piece safety belt

Manual or automatic parachute or back
cggh&on, compressed 10 cm (4 in.)
thick.

Placards (see pages 23 - 25)
Flight and Service Manual

For Cloud Flying

(additional to the minimum equipment)
Magnetic Compass, Variometer, Turn & Bank.
The installed ASI system was found to be
suitable for cloud flying.
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2.9 Acrobatics

The M ni-N nbus B is approved for the
foll owi ng acrobati c maneuvers:

recommended entry speeds
kmh knots nph

I nsi de | oops 200 108 124
Spi ns 60 32 37
Tur ns 200 108 124
Lazy ei ght 180 97 112

It is recoomended to install a recording
accel eroneter in addition to the
equi pment |isted under 2.8.

Acrobatic maneuvers are permtted only
wi t hout water ball ast.

Loose objects are to be renoved.

2.10 Wng and Tail Setting
Ref erence: Rear fusel age center |ine.
Angl e of wing setting 0.70
Angle of tail setting 00

Control surface nobvenents
See page 14.

Pay attention to the tolerances if
repair work shoul d be necessary.
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P —— A
' - gr! ///_—,.-._ : 100 to 5./ 162 mm
WING FLAPS \ B = 5.38 1.
Max. UP__ _Max. DOWN W 350
" A;Lsnorgw R A Btong ;“’:’_': ELEVATOR
+ i + J 2 %
3 timm 5%z mm SRzl St R, - UP AND DOWN
1222%.2in.  0.59%.08p {6 - B%) (7 - 9%) g RUDDER 49 £ 5 mm
(19 - 22.5°) (9 - 11.5°) .,\ (19.5 - 24°) LEFT _AND RIGHT 1.93%.2n.
E.t:' m fasffgmnm/.&'-.i!:_'fi'n- (15 - 1B.5°)
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X ; = = . 83
PN | = —\.] q-:lg
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l y

Slope of rear top svrface of fuselage 100 to 5./
ie. main landing gear wheel on the ground and

LEVELING MEANS

tail skid jacked up abovt #9cm (19-3 inches).

CONTROL SURFACE MOVEMENTS

M ni - Ninbus B
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3 EMERGENCI ES

3.1 Recovery froma Spin

If the sailplane with the C.G in nmedium
or aft positions enters unintentionally
into a spin ease the control stick for-
ward i medi ately and apply opposite
rudder until rotation ceases.

It is very inportant to ease the control
stick forward in order to avoid a
rotation to the opposite direction when
appl yi ng opposite rudder.

3.2 Mal function

Takeoffs by wi nch or airplane tow on
uncutted grass fields should not be con-
ducted. IT a wing is caught in the grass
rel ease immedi ately to avoid a ground

| oop and therew th damage.

To prevent the sail plane fromunintentio-
nal and unnoticeable stall in an energen-

cy release in low altitude a speed of

85 to 90 knmh, 46 to 49 knots or 53 to

56 nph (depending on the w ng | oadi ng

and flap position) should be maintained
in a straight flight.

In a turning flight the speed is to be
anLeased corresponding to the angl e of
ank.

If slight oscillations are observed or

if the controls becone spongy the sail -

pl ane is stalled though the ASI i ndicates
65 to 85 kmh, 35 to 46 knots or 40 to

53 h (dependent on the w ng | oadi ng

and flap position).

The control stick then is to be rel eased
forward i nmedi ately.
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3.3 Energency Exit

The roony and well faired cockpit
warrants a quick and safe bailing
out in energency.

Jettisoning of the Canopy

1. PULL BACK the red ball knob at the
| eft-hand side of the canopy frane.

2. PULL BACK the red ball knob at the
ri ght-hand side of the cockpit just
bel ow of the side fairing.

3. Throw off the canopy.

The cord which holds the opened canopy
in place is attached such to ri

i mredi ately when throwi ng off the
canopy.

The canopy frame on the fuselage is
built of strong glass fibers wthout
sharp ed?es and 1s well suited as a
support for the pilot to junp off.
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4

4.1

@ a)
b)

c)
d)

@ a)
b)

Nor mal Qperating Conditions

When goi ng around the sail plane for

i nspection, check all external surfaces
for tears, blisters, or dents. In case
of doubt ask a FRP-expert.

Open the_canoFY and check if the main
bolt is installed and secured.

Check the cockpit controls by visual

i nspection

Renove foreign particles.

Check tire pressure of the main wheel
(3.5 Atm (50 psi).

Check condition and function of the

t owi ng hook.

Check ailerons for free and full
novenent .

Check air brakes for close fit and
proper operati on.

Check trailing edges of flaps and

ai l erons for damage. Check flaps and
ai l erons for excessive backl ash of
attachnents by rocking slightly at the
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trailing edge.

Check the function of the gas spring
with flaps in position -7. Push the
flaps down at the inner root into
neutral position and then rel ease. The
flaps must return to the initial
position -7.

Check hinges for damage.

Check if the holes for static pressure
I nt ake under the wi ng are open.

Check if the holes for static pressure
I ntake in the rear fusel age shell are
open.

If available install the venturi and
check the tubing by blowing into the
venturi (the connected varioneter nust
I ndicate "Cinb").

Check if the attachnent of the horizon-
tal tail plane is |ocked.

Check el evator and rudder for free and
full nmovenent,

trailing edges for damage,

attachnents for excessive backl ash by
rocking slightly at the trailing edge.

See (@
See (@

Check the pitot tube for contam nation.
V%eE blowi ng into the tube the ASI nust
wor K.

After heavy | andi ngs or excessive
accel eration the freguency of flexura
Wi ng vi bration should be checked

about 141/ mn.). _

eck also the elevator drive fitting
on the horizontal tail plane for tears
using a fivefold nagnifxin? lens. If
necessary the fitting should be replaced,
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2

Di sassenbl e the sail pl ane and check
surfaces of fusel age, wi ng, and horizon-
tal tail plane. If damages shoul d be
observed, e.g.

tears in the painting of the rear fuse-
| age and of the horizontal tail plane,
white spots at the spar stubs or at the
root ribs in the area of bearings and
attachnment bolts,

deformation of the main bolt and of the
el evator control fittings etc.

The sail plane is unserviceable until the
damages are properly repaired.

Cockpit Layout
I nstrunment panel

Wth canopy opened the instrunents are
wel | accessible. The instrunent conpart -
nment cover is fastened by four screws.
The i nstrunent panel is attached onto
the fusel age canopy frane and i s easy
to renove.

Control stick

The main | andi ng wheel brake |lever is
nounted on the control stick.

Tow r el ease

The yell ow handl e at the |eft-hand side
of the control stick operates the
t ow ng hook.
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4. Air brakes

Ext ensi on: Pull back the bl ue handl e at
the | eft-hand side of the
cockpi t.
Retracti on: Push the handl e forward.
5. Wng fl aps
Tilt the grey handle at the |eft-hand

side of the seat inward and choose the
desired position.

Hi gh speed: Push the handl e forward and

catch it.
Low speed: Pull back the handl e and
catch it.

6. Trinmm ng control

The spring | oaded trinm ng control (green
knob) is nounted onto the flap control
rod at the left-hand side of the cockpit.
It is gradually adjustable. Tilt the

knob slightly 1 nward, choose the position

and | ock.
Nose heavy : Push forward.
Tail heavy : Pull back.

7. Canopy

The one-pi ece plexiglass hood is attached
by flush hinges at the right-hand side
of the fusel age.

It is opened at the | eft-hand side of the
cockpit. PULL BACK the red ball knob of
the | ocki ng device on the canopy frane
and lift the canopy.

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

The jettisoning device is nmounted at the
r|ght-hand side of the cockpit, just
under the side fairing.
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10.

11.

For jettisoning open the canopy as des-
cri bed before, then PULL BACK the red
bal | knob.

Landi ng gear

RETRACTI ON : Unl ock the bl ack handl e at
the right-hand side of the

seat, pull it back and | ock.
EXTENSI ON :IPusﬁ t he handl e forward and
ock.

Wat er bal | ast

Bl ack knob at the right-hand side of the
cockpit, just under the side fairing.

Knob in aft position: Dunp val ve cl osed.

Knob in front position and | ocked:
Dunp val ve open.

Pedal adj ust nent

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

Adj ust ment backward: Pull the cable and
nove the pedals into the desired back-
ward position. Gve the pedals a sli%ht
forward push with the heels, not w't

the toes, until the Iockin? pi n engages
self-acting with a clear clicking noilse.

Adjustment forward: Pull the cable slight-
IK back to unl ock the mechani smand push
the pedals with the heels into the desired
forward position and | ock as before.

Par achut e support

A nol ded gl ass fi ber support, serving as
a stowage recess for automatlc back-type
parachutes, is attached onto the rear
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12.

part of the seat by neans of four
SCrews.

When using a manual | ong back- pack
p?gachute it is advisable to take it
of f .

Cockpit ventilation

The ventilator is closed by puIIinﬁ
the small black knob at the right-hand
side of the instrunment panel.

In addition the sliding window of the
canopy or its air scoop can be opened.
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13. Cockpit Pl acards
| dentification plate (fire-proof)

Her stel |l er:
SCHEMPP- H RTH
KI RCHHEI M TECK

Bau- Must er | |
Wer knunmmer | |
T.C. No. | I

Qperating limts

Max. take-off weight 450 kg, 992 |b.
Maxi num permi_tted

speegg (P.A.S.S km'h knots nph
Fl aps:

Positions -4 or -7 250 135 155
Positions O or +8 180 97 112

In strong turbul ence 200 108 124
Maneuveri ng speed 200 108 124
Ai rpl ane tow 180 97 112
Auto and winch tow 150 81 93

Al titude Ve ( I AS)

m ft. knh knots nph
3000 9800 250 135 155
6000 19700 223 120 139

10000 32800 177 96 110

Weak |inks for tow ng
600 +30 kg, 1320 66 |Db.

Landi ng wheel tire pressure
3.5 Atm, 50 psi
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Cockpit | oad

Payl oad (pil ot and parachute)
The maxi mum wei ght nust not be
exceeded.

M ni nrum payl oad: 70 kg, 154 |b.

Less wei ght nmust be conpensated
with ballast on the seat.

Check Li st before take-off

e Parachute put on properly?

e Strapped. in safely?

e Back rest and rudder pedals in
confortabl e position?

e Operating handles and instrunents
wel | accessi bl e?

e Air ~brakes | ocked after having
checked the function?

e Movenent of control surfaces

checked?

Flight controls unrestricted?

Trim adj usted properly?

Wng flaps in take-off position?

Canopy cl osed and | ocked?

The foll owi ng acrobatic
maneuvers are permnitted:

recoomended km h knots nph
entry speed

I nside | oops 200 108 124
Spi ns 60 32 37
Tur ns 200 108 124
Lazy ei ght 180 97 112
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Check before take-off
See cockpit placard on page 24.

Take- of f

Aer ot ow

Maxi mum perm tted speed on aer ot ow
Vr = 180 kmih (97 kt, 112 nph).

Use the C G hook for aerotow or, if installed,
the nose tow hook.

The M ni - Ni nbus has been aerotowed using Nyl on
ropes of between 40 and 60 m | ength (130-200
ft). Wien commencinq the ground run apply the
wheel brake gently so that the sail pl ane does
not overrun the tow rope.

For take off set flaps at "-4" and the trimto
"neutral” for forward to mddle C. G positions,
or to "nose heavy" for mddle to aft C.G posi-
tions.

Wth the CG in a mddle to forward position,
the el evator should be neutral for the ground-
run; in the case of rear C G positions it is
recommended that down el evator is applied until
the tail lifts.

As the speed increases select flap setting "0".
Wth mddle to rear C G positions the sail planes
| eaves the ground at "0" flap setting, and in the
case of forward C. G positions or if the all-up
weight is high, flap setting "+8" should be
selected to shorten the take-off run.

After the sailplane left the ground, at speeds
of about 70 to 75 kmh (38-40 kt, 43-47 nph),
the trimcan be set for mininmumcontrol stick

| oads. Normal towi ng speed is in the region of
100 to 120 knlh (54-65 kt, 62-75 nmph) with flap
setting "0". At speeds in excess of 120 kni h
(65 kt, 75 nph) the appropriate flap setting is
"-4". When water ballast is carried the nornal
towi ng speed should be increased by up to 15%

TECHNI CAL NOTE NO. 328 - 7 Novenber 1985
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The undercarriage may be retracted during the

aerotow, this is not, however, recomended at

| ow altitude, as changi ng hands on the control
stick could easily cause the sailplane to | ose
station behind the tug.

Wien rel easing the rope, pull the yellow cable
rel ease handle fully several tinmes and confirm
that you have rel eased successfully before

t ur ni ng.

W nch | aunch

Maxi mum perm tted wi nch | aunch speed :
Vw = 150 kmih (81 kt, 93 nph).

For wi nch launching only the C G hook nust be
used. The flaps are set at "0" (or at "+8" if
the all-up weight is nore than 400 kg/ 882 IDb).
Before taking-off the trimshould be set to
"neutral" for forward to mddle C.G positions
or to "nose heavy" for mddle to aft C G posi-
tions.

AS the cable tightens, apply the wheel brake
gently to prevent the sail plane overrunning the
cabl e.

G ound run and take-off are normal - there is no
tendency to clinb excessively steeply on | eaving
the ground. At the nonent of lift-off, depending
on the C.G, the control stick should be held in
a well forward position (in the case of aft C G
positions) or slightly pulled back (in case of
forward C. G positions).

After clinbing gently to a safety height of about
50 m (164 ft), the transition to a typical w nch
aunch clinbing attitude is effected by easing
the control stick back. If pitching notions occur
during the last stage of the tow, ease the
control stick slightly forwards.

dinbing take-offs and | ow t owi ng speeds nust

be avoi ded.

TECHNI CAL NOTE NO. 328 - 7 Novenber 1985
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4.

5

Wth normal cockpit |oad and w t hout

wat er bal | ast the tow ng speed should
not be less than 90 knm' h, 49 knots,

56 h, with water ballast not |ess than
100 km' h, 54 knots, 62 nph.

When using | ow powered w nches or
engines wth limtation of RPMs, when
tomﬁn? with the wind, in calmair or
with filled water ball ast tanks make
sure that the wi nch has enough power
reserve to maintain the required m nimum
t owi ng speed.

Nor mal tow ng speed kmh knots nph

wi t hout water ballast 100 54 62
with wat er ballast 115 62 71

When reaching the maxi nrumtow ng hei?ht
the tow rope is rel eased autonatically,
nevert hel ess pull the release handle
several tinmes.

Free Fli ght

Test the effectiveness of the air brakes

in safe altitude, observe the |oss of

hei ght at different speeds and get

gﬁnlliar with the operation of the w ng
aps.

Since the trimis conbined with the flaps

it is to be adjusted for zero stick force

in straight flight with flaps in position

O The sailplane then is trinmmed for al

ot her flap positions over the optinmm

speed range (except of hi gh speeds).

The sail pl ane has wel | bal anced fli ght
characteristics and controls.

Wth flaps in ﬁosition 0 and at a speed
of 1.4 Vstal| the tinme taken to roll from
a 45 degr. banked turn through an angle
of 90 degrees is 3 seconds.
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Fl i ght performnces

(WS = 33 kg/nt,

Stall speed (flap position +8)
61 km'h, 33 knots, 38 nph

M ni mum sink (flap position +8) 0.57

m sec, 1.87 ft./sec.

Best gliding ratio 1 :

Max. L/ D

(flap position 0)

Wng flaps

The fl aps have the ﬁurpose to ada
t

| am nar bucket of [
t he respective airspeed in the best way.
Since the | am nar

FLI GHT MANUAL

6.76 I b./sq.ft.)

at 80 km h,

43 knot s,
50 nph

e wWing airfoi

bucket s

41 at 95 kni h

51 knots,
59 nph

of the a

Pttthe

(0]

gPIied

airfoil are covering eachother w dely,

the followng flap positions can be

accept ed:

Normal flight - four positions

Landi ng - one position

Hi gh speed flight - one position

: : Ai r speed

Appl i cation FI aps ki h | Kot s | mh
Appr oach +8 see page 37
Thermal flight| +8 70-90 | 38-49 |43-56
Best glide 0 80-120| 43-65 |50-75
Flight between| -4 | 110-170 | 59-92 |[68-106
thermal s
H gh speed -7 160- 250 | 86-135|99- 155

Wth water ballast the speeds increase

about 15 %
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4.6 Low Speed and Stal

To

et famliar with the sail plane
stalls should first be carried out

in

high altitude fromstraight and turning

flight, with about 45° bank, with
different flap positions. The foll ow ng
stall speeds were neasured:
Take- of f 335kg( 739 Ib.)| 450kg(992 Ib.
wei ght
C. G position 380mM( 15 in.) | 220N 8. 7in.)
Stall speed km h [knot s |mph kni h |knot s | nph
air brakes
retracted
flap positions
+ 8 62 33 [ 38] 75| 40 47
0 67 36 | 42| 81| 44 50
- 7 77 42 | 48| 89| 48 55
air brakes
ext ended
flap position 58 31 | 36| 68| 37 42
+ 8
Shortly before reaching the stall speed
stall warning occurs wth air brakes

retracted at speeds of 62 to 89 km h,

33 to 48 knot s,

38 to 55 nph (depending

on the w ng | oadi ng and flaﬁ posi tion)
0

by sli
tail plane,
Wth air

ht vibration of the
ai | erons becone spongy.
brakes extended the sa

ri zont al

pl ane

vi brates considerably already 5 km h,

2.7 knots,
stall

ASI

er

3.1 nph before reaching the
speed.

Wien pulling the stick %ently back the
i ndi cates again hig

speeds until
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4.

~

(with the CG in aft positions) control
Is lost by wing dropping or (with the
C.G in forward positions) the sailpl ane
pancakes when the control stick reaches
the limt of backward travel

The control stick then is to be eased
forward

Wth air brakes extended the | oss of

hei ght during recovery to normal flight
is about 50 m 164 ft.

Wth the CG in aft positions ful

rudder in a stall brings the sail plane
into a spin. It recovers safely fromthe
spin by the standard nethod which is

defined as:
a) aﬁply opposite rudder (i.e. against
the direction of rotation of the spin)

b) pause;

c) ease the control stick forward until
the rotation ceases and the sail pl ane
becones unstal | ed;

d) neutralize the rudder and allow the
sai |l plane to dive out.

Hi gh Speed Fli ght

When flying at high speed observe the
maxi mum [ imting speeds for the respec-
tive flap positions as marked on the

ASI by correspondi ng col ors.

Full control novenents are pernmtted at
speeds up to Va = 200 kni h, 108 knots,

124 nph only.

At a sEeed of Ve = 250 km h, 135 knots,
155 nph only one third of the full

control novenents is allowed. Avoid sharp
el evator control novenent in any case.

In strong turbul ence, e.g. in wave rotors,
t hunder clouds, visible vertical whirl -

wi nd or when flying over nountain ridges
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the speed nust not exceed Vg = 200 knt h,
108 knots, 124 nph.

Wth the CG in aft positions the
required stick travel at all speeds up
to Vi\e is relatively small, the change
of speed however is clearly noticed by
a change of the stick force.

The air brakes can be extended at speeds
up to Wwe = 250 km' h, 135 knots, 155 nph.
Si nce sudden decel erati on of about 2g
can occur, the air brakes should be used
only in ener?en0|es or when exceedlng
unintentionally the maxi mumpermitte
speeds (see page 5).

Take care that the safety belt and the
shoul der harness have a tight fit.

Do notmﬁush i nadvertently the contro
stick wnen extending the air brakes.
Avoi d | oose objects in the cockpit.

Wth air brakes extended do not pull -out
too rapidly but gently (see |load factors
page 7?.

Due to the steeP flight attitude the

air brakes should not be retracted at
speeds exceeding 140 kmh, 76 knots,

87 nph.

The term nal velocity in a dive with an
inclination of the flight path of 450

is about 150 km'h, 81 knots, 93 nph,

air brakes and | andi ng gear extended.
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4.8 Flight with water ball ast

When an average clinbing speed of |ess
than 1.5 msec., 3 knots or 5 ft./sec.

I s expected or when flying in narrow
thermal s where highly banked circling is
required the use of water ballast is not
wor t hwhi | e.

Before filling water into the wi ng tanks
the maxi mum permtted water ballast is
to be determned follow ng the instruc-
tions on page 9.

The wi ng tanks have a total capacity of
about 125 liter water.

Wth wings held | evel the tanks are
filled through a hole in the upper

surface next to the station of the

i nboard ail eron root.

Do not fill under high pressure, e.g.
directly fromthe water main. Both tanks
must be filled with the sane water
guantity. Due to the installed baffles
no noticeable shifting of the water is
observed.

The filling holes are closed by a cap
which has a small 5 mmdia hole for
pulllnﬂ it out by nmeans of the provided
pin. The hole in the cap serves al so as
a vent hole and therefore nust be kept
open. The tanks have an additional vent
bK means of plastic tubln? Iead|n%
through the wing with outlet at the

out board ail eron root.

The water is drained off through a hole
in the | ower mﬁnﬂ surface next to the
root rib. Wth the dunp val ve operating
knob at the right-hand side of the
cockpit pushed back (dunp val ve cl osed)
t he connection of the water ball ast
systemof the wing to the fuselage is
made aut omatically when attachi ng w ngs.
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Pushi ng the knob forward opens the dunp
valve In the wi ngs, noving the knob down
|l ocks it in that position.

When flying at tenperatures |ower than
0 degr.C #32 degr.F) the water nust be
drai ned off to avoid icing.

Drain off the water before |anding to
reduce the approach speed and therewith
t he | andi ng run.

Ful | water tanks are drained off within
about 4 m nutes.

In the inprobable case that the water
tanks shoul d be unequal |y drained off or
only one-sided, stalls are to be avoi ded
and an adequate margin of safety in the
| oner speed range shoul d be observed.
Wien the glider with the CG in aft
positions comes to stall yet and enters
uni ntended a spin, set the flaps on
negative position i medi ately, appl
opposite rudder and ease the contro
stick forward. Dive out gently when
rotation has ceased.

During the landing run care is to be
taken of the tendencK for the glider to
ground | oop due to the earlier ground
contact of the heavier w ng.

Never park the sailplane with filled

wat er tanks, Drain off the water, open
the caps and let the tanks dry.

the dunp valves with filled water

ks shoul d | eak, coat the closing caps
e

f
anks .
lightly with grease before the next
iITing; pull the cap down by neans of
mm bolt screwed into the threaded
the center of the cap.

VB
ol

SO =~ —

In



This page intentionally left blank



M ni - Ni rbus B FLI GHT MANUAL

4.9 Cloud flying

The sail pl ane has sufficient strength
and stability for cloud flying. It is
easy to control and has stable circling
qualities.

Nevert hel ess observe the foll ow ng

i nstructions:

Do avoid extrenme airspeeds in any case.

To prevent the sailplane froma spira
di ve do not execute spins as a rescue
action.

It is recommended to extend fully the
air brakes already at an indicated
speed of 130 kmi'h, 70 knots, 81 nph or
at a | oad factor exceeding 2g.

At speeds exceeding 140 km' h, 76 knots,
87 nph the air brakes should not be
retracted again, due to its steep
attitude the sail plane then could exceed
t he maxi mum permtted speed.

Take care that the required equi pnment
for cloud flying is installed in the
sai | pl ane (see page 12).

4.10 Fl i ght bel ow freezi ng poi nt

At tenperatures below 0 degr.C (32 degr.F)
as in wave flights or during winter it is
B053|ble that the flight controls cannot

e operated with sufficient ease and
snoot hness, therefore all controls should
be free fromnoisture to avoid icing.
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This, in particular, applies to the
AIR BRAKES. o
Experiences have shown that it Is very
advantageous to coat the full span of
the top covers on the air brakes with
Vaseline to avoid jamming by icing.
Flaps and control surfaces are to be
moved frequently.

When flying with water ballast observe
the instructions on page 33.

4_11 Acrobatics (without water ballast only)

Inside loops, flaps iIn position -7°

The maneuver should be entered at speeds
not less than 180 km/h, 97 knots,

112 mph. A speed of 200 km/h, 108 knots,
124 mph is recommended. i

The speed during recovery is 180 km/h,
97 knots, 112 mph.

Spins, flaps in position +8° or Q°

Steady spins are possible only with the
C.G. 1n the aftmost position. With the
C.G. i1n forward positions the sailplane
goes into a spiral dive. i
Recovery then must be initiated imme-
diately by neutralizing all controls and
diving out. o

Entry to the spin is initiated from
dynamic stall by applying rudder in the
direction of rotation just before
stalling out. (Ailerons neutral).

Speed during entry to the spin:

60 km/h, 32 knots, 37 mph.

Speed durin% recoverK from the spin:
120-150 km/h, 65-81 knots, 75 - 93 mph.
Action for recovery from the spin is
initiated by applying opposite rudder
and easing the control stick forward.
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Turns, flaps in position -7°

Entry to the turn at speeds not | ess
than 180 km h, 97 knots, 112 nph.

A speed of 200 knm’ h, 108 knots, 124 nph
I s recommended.

After entry to the turn apply rudder in
the vertical clinb at a speed of

130 kmih, 70 knots, 81 nph.

Speed during recovery fromthe turn:
180- 200 knmf h, 97-108 knots, 112-124 nph.

Lazy Ei ght

Entry to the maneuver at a speed of

180 kmih, 97 knots, 112 nph, foll owed

by a clinb of about 30 to 45 degrees
fromwhich a turn is initiated at a speed
of 120 kni h, 65 knots, 75 nph.

Speed during recovery:

180 km h, 97 knots, 112 nph.

Dependent on the |oad factor and the
angl e of bank the speed in steep turns
shoul d not be | ess than the val ues
given in the follow ng table:

Load Angl e Speed

factor of bank kmih knots nph
+ 2.0 600 110 59 68
+ 2.5 650 125 67 78
+ 3.0 700 135 73 84
+ 3.5 73° 150 81 93

Acrobatics are permtted only when
flying without water ball ast.
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4.12 Approach and Landi ng

The very effective air brakes are a
conbi nati on of spoilers and flaps
and all ow steep and sl ow approaches.
They do not notably increase or
decrease the lift.

The normal flap position during the

| anding is +8.

Pul l'i ng back the air brake handle until
a clear resistance is observed neans
extendi ng only the spoilers by which
the sail pl ane can be controlled during
t he approach.

When pul ling the handle further back
the spoilers and flaps are cooperating.

The normal approach speed is about

75 - 80 kmh, 40 - 43 knots, 47 - 50 nph
with flaps in position +8, air brakes
and | andi ng gear extended.

Wth water ballast the speeds increase
up to 15%

The gliding angle is about 1 : 4.5.

In the approach pull-out arc or shortly
before | anding at speeds | ess than

70 knm h, 38 knots, 43 h the air

brakes must not be slowy retracted but
rapidly and fully, otherw se only the
fTaps are taken back into nornal posi-
tion (loss of |ift) while the spoilers
with their full drag and decrease of lift
are still fully extended.

Rapid and full retraction of the air
brakes does not consi derably change

the |ift and | ongitudinal inclination

of the saiIPIane; t he sinking speed
resp. the gliding angl e however pronptly
i nprove.
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Wth sem -retracted air brakes the
M ni - Ni nbus pancakes.

Landi ngs al ways shoul d be carried out
with fully extended air brakes, for
this configuration ensures the | owest
touch down speed.

St eep approaches (e.g. in strong ground
turbul ence or over high obstacles) should
be made with fully extended air brakes
while the gliding angle is corrected

with elevator control only.

Excessi ve hei ght can be reduced w t hout
gainin? much speed by easing the control
stick forward.

The sail pl ane touches down on the | anding
wheel and the tail skid simultaneously.
The wheel brake (drum brake) is
sUfficiently effective. The brake | ever
I's mounted onto the control stick

To avoid a long landing run it is
advi sabl e to touch down at a m ni num

speed of 60 - 65 kmh, 32 - 35 kts, 37-40 nph.
Touchi ng down at 90 kni h, 49 knots,

56 nph instead nmeans doubling the energy

of the sail plane and consi derably

i ncreases the running di stance.

Landi ngs have been denonstrated with
Ccross winds up to 20 kmh, 11 knots,
12 nph.

When off-field | andings are inevitable
al ways extend the | andi ng gear.

Flying in rain or with iced-up w ngs
means a | oss of perfornmance and
aerodynami c qualities. Therefore be
cauti ous when | andi ng!

Conme in at a speed of about 95 - 100 km h,
51 - 54 knots, 59 - 62 nph.
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5
5.1

St orage, Parking, G ound tow ng

The sail pl ane shoul d be stored or parked
in well ventilated roomns.

Cl osed weat herproof trailers should be
equi pped with sufficiently large vent

hol es.

Store or park always with fully drained
of f water tanks.

Take care to keep the sail plane free from
any strain, especially at higher tenpera-
t ures.

Due to their high fineness ratio the

wi ngs with | eading edge down nmust be
supported very carefully at the center of
the spar stubs and in a section-true

W ng support at a distance of about 2.4 m
fromthe tip.

The fusel age shoul d be supported on a

wi de cradle just in front of the C G
towi ng hook and on the tail skid.

The horizontal tail plane is to be
supported with | eading edge down on
section-true cradles which should have a
di stance of about 1.5 to 2.0 m

In trailers the horizontal tail plane
must not be supported at the attachnent
fittings.

Sai | pl anes which are kept assenbl ed for

| onger periods nust be nmmintained so to
avoi d corrosion of the attachments of

t he fusel age, wings and tail surfaces.
The use of dust covers on high perfor-
mance sail pl anes shoul d be taken for

gr ant ed.

When towi ng the sail pl ane by car al ways
use a tail dolly to avoi d excessive
stress and therewith wear of the tai

pl ane attachments due to vibration.
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When tow ng of f by hand do not push at
the wing tips but at the wing root area.

5.2 Assenbly
W ngs.
1) Cean and lubricate the attachnment bolts

2)

3)

4)

and beari ngs.

Adjust the flap control lever in the
cockpit on "high speed" position -7°,
the air brake control lever and the
dunp val ve operating | ever on position
" CLOSED" .

Put the left wing (fork spar root) wth
the flap in position -79 and lifting it
slightly into the cut-out of the fuse-

| age up to a distance fromthe fusel age
of about 1 cm unlock the air brake
control lever, push the wing fully in
and insert the main bolt into the front
fork spar bushing only.

Be cautious that the bell cranks on the
root rib are safely engaged into the
funnel -type fittings on the fusel age
and that the flap control is catching
properly the torsion drive tube.

The wing then can be laid down on a

supEort (e.g. on the tail plane support).

Lock the flap control |ever in position
0° and extend fully the air brake.

Put in the right wing (tongue spar root)

UB to a distance fromthe fusel age of
about 10 cm Open fully the air brake.
Push in the wing with aileron in neutral
position while noving the wing tip
slightly back and forth and Ii1fting the
trarling edge a little to avoid a
tilting of the attachnment bearings on

t he fusel age Wien a di stance of to 2
cm bet ween wing root rib and fusel age
I's reached renove the main bolt.
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Take the Erovided assenbly tool, push it
t hrough the main bolt spar bushings and
pul | the w ngs together.

Take care of the proper connection of
the controls as described by the

i nstructi ons No. 3.

5) Push the main bolt through the aligned
SEar bushi ngs and secure its handle onto
the fusel age shell by means of a cowing
safety pin.

6) Horizontal tail plane

Screw the ring bolt (nounting aid
provided in the side pocket of the
cockpit) into the front attachment bolt
on the fin.

Put the horizontal tail plane onto the
two control connection bolts, pull the
spring-1oaded front bolt by means of the
ring andinsert the bolt into the

beari ng of the attachnent fitting on the
| ower surface of the stabilizer.

Renove the ring bolt.

Check if the two control connection bolts
are prpperIK inserted into their bearings
by noving the el evator.

7) After assenbly

Check the function of all controls.

Seal the joints of the wing and fusel age
w th an adhesive tape.

Seal also the hole in the fin for the
front attachnment bolt and the joint of
stabilizer and fin.

The sealing is very inportant to ensure
good fight qualities.
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5.3 Di sassenbl y

1) Horizontal tail plane.

Pull the front attachnment bolt using

the ring bolt.

Lift slightly the | eading edge of the
stabilizer and take off the tail plane
in forward direction.

2) Wngs.

Wth air brakes unlocked and flaps in
position 09 | oad the wi ngs and pul |l out
the main bolt.

Di sconnect the wi ng attachnment by
puIIinE thoroughly at the wing tips
and take off the w ngs.
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6
6.1

Mai nt enance

Periodi c I nspections

Rudder control cabl es

After every 200 fIi%ht hours and at every
annual inspection the rudder contr ol
cables are to be checked in the area of

t he S—shaPed t ubul ar gui de on the pedal s
with pedals in front and aft position.

The control cables should be replaced if
injured, worn or corroded. A wear of
single outer strands up to 25%is

per m ssi bl e.

I f a replacenent of the cables should be
necessary cables 3.2 mm (1/8") LN 9374
made of zinked carbon steel strands are
to be used.

The thinble eye-splices are made with

Ni copress Oval Sleeves No. |8-3-M or

No. 28-3-Musing a tool No. 5l-M850 and
foll owing the special instructions for
maki ng and checki ng the sl eeves.

Gas springs

After renoval of the upper fiber-glass
fairing on the front steel tube frame

t he ?as springs are accessible behind
the front wing attachnent tube.

The piston rods nust be clean and w t hout
any danage.

If a | eakage of the ﬁiston rod oil seal
shoul d be observed the gas spring nust

be repl aced.

The expansion force of the Pas spring is
to be checked on the assenbled sail plane
with flaps in position -70

|t nmust be possible to hold the flaﬁ in
this position w thout HDVIH% down en
applying a nonment of 16 to 19 Nmresp.
1.6 to 1.9 nkg or 11.6 to 13.7 ft.IDb.
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The required nonent i s obtained b¥
pulling the trailing edge of the flap

In the area of its root using a spring
bal ance or by attachi ng wei ghts.

<

The force or the weight should be
P=7.0to 85 kg or 15.4 to 18.7 |b.

l:l

Towi ng hook

I nspections are to be carried out in
accord with the Operating and M ntenance
I nstructions for Special Tow ng Hooks

"S 72 and SH 72", dated May 1975, LBA-
approved.

| nstrunent s

Foll ow the instructions of the respective
manuf act ur ers.

Suppliers

Schenmpp-H rth GrbH & Co KG

Krebenstr. 25, D - 7312 Kirchhei m Teck
(Cabl es, Sl eeves, Gas springs, Min

| andi ng wheel)

R. Li ndermann
Csterrade 12, D-2050 Hanmburg 80
(Ni copress sl eeves, Tool s)

TOST Fl ugzeugger at ebau
Thal ki rchnerstr. 62, D-8000 Minchen 2
( Tow ng hook)
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6. 2 Annual | nspections
Mai nt enance schedul e

(See control systemviews on pages 59,
60, 61).

Accessibilty of controls for inspection:
e Wng controls

Ai l eron drive accessible through cut-outs
in the rear wing spar with air brake
opened and ail eron di snmount ed.

Air brake drive accessible through cut -
outs in the rear wing spar with air brake
opened.

e Fusel age control s

Drives in the fusel age accessible after
renoval of the seat panel and the fairing
on the front steel tube frane.

e El evator control

Accessi bl e after disassenbly of the
hori zontal tail plane.

e Rudder control

Accessi ble through the cut-out in the
nose with rudder deflected to the right.

After havin? cl eaned t he sail pl ane
proceed as toll ows:

e Check all external surfaces for hol es,
tears, scratches, dents, and detached
| am nates. If the outer |am nate of a
sandwi ch shell is damaged al so the inner
glass cloth layer is to be inspected.
I't is advisable to ask an expert's
advi ce.

e Check all accessible netal parts for
damage. As known from experience no
damage occurs when operating the
sai | pl ane properly.
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If any repair should be necessary ask
t he advi ce of the manufacturer.

e Check all accessible nmetal parts for

corrosion. |If necessary renpve the rust

and protect the surface again by a new

pai nting. Corroded fittings, push rods,

and | evers shoul d be thoroughly cl eaned
and consequently prinmed and pal nted, using
a special primer and Nitro paint (prinmner
and pai nt can be supplied by Schenpp-Hirth.

e |f the controls cannot be operated with
sufficient ease and snoot hness, clean
and |l ubricate the correspondi ng hinges
or bearings.

e Repl ace bearings which have an excessive
radi al cl ear ance.
The automati c connections of ail erons
and air brakes between mﬂng and fusel age
can be adjusted free from backl ash by
correcting screws on the funnel -type
| evers of the fusel age.
The backl ash of controls and air brake
drive is to be checked in accord with
par agr aph 6. 3.

e AIl fittings attached onto gl ass-fi ber
structure are to be checked for a tight
fit. Check the glass-fiber structure for
tears, white spots, and broken gl ass
cloth [ am nate.

e |[f a loss of the braking effect of the
| andi ng wheel is observed, clean the
brake drum inspect the brake Iinin%,
replace the lining if worn. Check the
brake Bowden cabl e and the brake | ever,
adjust if necessary. Check the wheel hub
for lateral clearance. Follow the instruc-
tions of the manufacturer TOST.
Check the wheel axle and | anding gear
struts for deformation and the attachnent
fittings for damage.
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Check the tire pressure of the main
| andi ng wheel (3.5 Atm or 50 psi).

e Inspect the static and dynam c pressure
i nt akes, the tubing, and couplings for
free air pass and tightness.

Check instruments for | oose gl asses.

e Assenbl e the sail pl ane and check the control
surface novenents and all controls for easy
and snooth operation. _

The gap between flap, air brake and ail eron
should be at least 2 mm 0.08 in. Check the
wi ngs and control surfaces for excessive
backl ash of controls and attachnents (see
par agraphs 6.3 and 6. 4).

Check the function of the tow rel ease
mechani sm

6. 3 Backl ash of the controls

Wth controls held fixed the backl ash of
the control surfaces nust not exceed the
foll owi ng val ues:

Cont r ol Backl ash Measuring poi nt

surface aft of hinge axis
nm in. nm in.

El evat or +3| +0.12 162 6. 38

Rudder +5| 0.2 350 13.8

FI aps +5| +0.2 235 9.3

Ai |l erons +4| £0.16 136 5.4

*Air brakes| *2| £0.08 *120 *4.7

*measur ed above hinge axis at fully
opened air brake.
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6. 4 Backl ash of the attachnents
W ngs

Tangenti al backl ash (novenent forth and
back) can occur, due to the wear of the
washers which are pressed onto the mﬁnﬂ
attachment bolts. |f the novenent at the
W ng tips exceeds 30 mm (1 3/16")

additi onal washers of an inner dianeter
of 13.95 mm about 0.3 to 0.5 mmthick
shoul d be pressed onto the bolts until

t he backl ash is elim nated.
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6. 5 Danmages

6.

6

Before every take-off, especially after
a |l onger period of storage, a ground

i nspection should be carried out (see
Fl i ght Manual, page 17).

Pay attention to danmages as tears in the
alnt, holes, white spots in glass-fiber
am nate etc.

I n case of doubt about the seriousness
of the damage ask the advice of a

FRP- expert.

Smal | er danages whi ch do not inpair the
ai rwort hi ness of the sail plane can be
repai red by the owner hinself.

(See Appendi x: "Repair Instructions").

Tow rel ease hook

The tow rel ease hook, nounted on the
bottom of the fuselage just in front of
t he | andi ng wheel, is nuch exposed to
dirt and nust be checked quite often for
damages. Keep it clean and | ubri cat ed.

It is easy to take off the tow rel ease
hook for 1 nspection or repair.

Renove the seat panel, disconnect the
rel ease cabl e and unscrew the two
attachment bolts.

In case of belly | andings the tow ng
hook is protected by two angular fittings
which are bolted onto the attachnent
brackets of the hook. If these fittin%s
show an abrasion up to the heads of the
attachnent bolts, they nust be repl aced.

When nounting the tow ng hook again

take care to attach it onto the bracket
as shown on sketch, page 51
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Attachment of the tow rel ease hook
in front of the |anding wheel

Tow ng hook to be attached onto the
bracket by the bolt holes 3 and 5.
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6.7 Wi ghts and hinge nonments of the
Control surfaces
After repair or a new painting the weight

and hi nge nonent of the control surfaces
nmust not exceed the follow ng val ues:

Cont r ol Wi ght Hi nge nonent
surface kg | b. nkg |[ft.lD.
FI ap 4.3 9. 48 0.177 | 1.28
Ai | eron 3.3 7.28 0.086 | 0.62
El evator | 1.0 2.20 0.060 | 0.43
Rudder 5.2 | 11. 46 0.083 | 0.60

| f these val ues are exceeded a nmass
bal ance nust be installed in front of
t he hi nge axis.

Mass bal ance on flaps and ail erons

A square bar of lead or of simlar heavy
material is to be attached onto the in-
side of the nose strip between the first
and second hinge fittings by neans of

4 mm or 5/32" counter sunk screws in a

di stance of 100 to 150 mm 4 to 6 in. each.

V
Mass bal ance on the rudder

Parallel to the alreadg installed round
bar a square or round bar of the required
wei ght is to be glued onto the insiade of
the nose strip and covered with a gl ass
cloth | ayer.

W

addi ti onal nmss bal ance
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Mass bal ance on t he el evator

On the elevator the mass bal ance is
to be attached span-w se onto the
nose joint strip.

The hinge nonments nust be determ ned on
t he di sassenbl ed control surfaces.

M=P er
Mass bal ance

The control surface should be supported
at its hinge axis.

The force P is to be neasured by neans
of a letter or spring bal ance.

After the installation of an additi onal
mass bal ance the control surface
novenents are to be checked for their
infimted travel
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6. 8 Mhi nt enance of the surface finish

Wash the surface with clean warm wate
u3|n? a soft sponge and wipe dry with
a soft clean chanois.

Never use gasoline, alcohol or thinner
for cleaning.

Do not add washing agents to the water
too often and don't use agents which
are containing Silicone.

Cl ean the plexiglass hood with a speci al

cl eaning agent tor plexiglass, or In
needs, w th | ukewarm water. o

ébe only soft clean chanois for w ping
ry. .

Never try to clean with a dry cloth.

r

The sail pl ane shoul d be protected from
noi st ure.

| f water should be soaked into inner
conpartnments, disassenble the sail pl ane
and | et the conponents dry while turning
t hem over frequently.

Do not expose the sailplane to extrene
sunl i ght and avoi d unnecessary
per manent strain.

Take care that all external portions of

t he sail pl ane which are exposed to
sunlight are painted white. _

Qt her colors than white woul d excessively
heat the FRP-structure which may inpair
the strength qualities of the sail plane.
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6.9 Repl acenent of the ball bearings for
wi ng attachment bolts on the fusel age

Four ball bearings (G. 14) are installed
at the ends of the wing attachnment tubes

of the fusel age steel tube frane.
These bearings are to be checked for
cracks after heavy | andi ngs.

If a replacenent of the bearings should
be necessary, the repair is to be done
as follows:

Turn the inner ball about 90° across and
hammer the bearing out of its seat from
t he opposite side using a bar of about
12 to 14 mm di anet er.

I nsert a new ball bearinﬁ (GL 14) with
the |l ead-in grooves to the inside in

the direction of the wing chord.

Peen over or punch the outer bearing
race at three spots.

lead-in grooves
inside

fuselage
root rib

Mount the wi ngs and check the cl earance
of the wing attachnments. |f the backl ash
I s exceeding the permtted tol erance,
i.e. if the novenent at the wing tips is
exceeding 30 mm follow the instructions
on page 48.
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6.10 Safety belts

A four-piece safety belt is required.
Fol | owi ng makes and nodels are

approved:

Seat belt

Gadringer - Bagu IV-D or IV-E
Aut of | ug - Bagu FAG - 7F/ 0
At t achnent :

Brackets on the fusel age shell and
accessi bl e through cut-outs in the

seat panel.

Shoul der har ness

Gadringer - Schugu Il-C

Aut of | ug - Schugu FAG - 7TH O
At tachment :

Front wi ng attachnent tube accessible
through cut-outs in the upper FRP-
fairing.

6.11 I nstrunents

The original certification of the
M ni-Ni mbus B was carried out using
the follow ng instrunents:

Ai rspeed Indicator 30- 300 km' h
mar ked in accord with 2.8, page 12
Wnter 6FNMS 4-2

Al tinmeter 10-1000-10000 m
Wnter 4 FGH 10

Magneti ¢ Conpass, Ludol ph FK 16
Varioneter, Wnter St V 5
Radio, Dittel FSG 40 S

For the basic equi pnment or for cloud
flying any approved instrunments can be
used, if they neet the requirenents of
2.8, page 12.
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7 Determnation of the enpty weight C G

For the determ nation of the enpty wei ght
nBosition the sailplane is to be
asse led wth cl osed canoP with the
per manent equi pnent i nstal ed
wat er bal | ast.
WTh main T'andi ng wheel on the ground the
tail skid is to be jacked up on a bal ance
about 49 cn1§19.3 in.) fromthe ground,
i.e. slope of rear top surface of fusel age
100 to 5.1 tail down or rear fusel age
center line horizontal.
Then the weight at the tail skid is to be
determ ned wth wings held |evel.
The distances a and b are neasured usi ng
a plunb or gathered from the |ast weight
and bal ance report.

The distances a and b neasured at the
ori gi nal weighing by the manufacturer are:

a= 129 nm (5.1 in.)
b = 3930 mMm (154.7 in.)
b = 3900 mmwith tailwheel for FQB

X (—

and w t hout

100 to 5.1

= b >

Datum : Wng | eading edge at root rib.
Leveling Sl ope of rear top surface of
neans: fuselage 100 to 5.1 tail down.

Enmpty weight C. G position:
W = b
X =_______+ a
w
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The enptK wei ght C.G position nust be
within the limts given in the Table on
page 11 of the FLI MANUAL .

A determ nation of the enpty weight C G
position is required after the install a-
tion of additional equipnment, after
repair or nodifications which are
changi ng the wei ght of the sail pl ane.

Changes of weight and C. G position are
to be entered Into the | og book and con-
firmed by a designated inspector.

Gross weight C. G position

Bef ore conducting performance flights it
I's reconmmended to determ ne the true
gross weight C.G position in order to
check if 1t is within the optinmmrange
for high performnce.

Opti mum gross wei ght C. G range:
310 mmto 380 mm (12.2 in. to 15 in.)
aft of datum

The sailplane is to be weighed as des-
cribed on page 57 with pilot and para-
chute and additional equi pnment as seat
cushi on, barograph, canmeras etc.

Take care that the rudder pedals and
back rest have the proper position.

V(Flight) = b

X(Flight) = + a
W+ W payl oad)
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M ni - Ni nbus B
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| nspecti on program for extension of service tine

1. Cenera

The results of fatigue tests of w ngspar sections have
dermonstrated recently that the service tine of GFRP

sai | pl anes nay be extended to 6000 hours, if for

each individual aircraft (in addition to the obligatory
annual inspections) the airworthiness is denonstrated
according to a special multi-step inspection program
particularly with regard to the service life

CFRP conmponents are approved for a service tinme of

6000 hours.

2. Dates

When the sail pl ane has reached a service tine of

3000 hours, an inspection nust be done in accordance with
the inspection program nmentioned under section 3. If the
results of this inspection are positive or if any defects
found have been duly repaired, the service tinme of the
sail pl ane is extended by another 1000 hours to a tota

of 4000 hours (first step).

The above inspection program nust be repeated when the
sai | pl ane has reached a service tinme of 4000

hours. If the results of this inspection are positive or
if any defects found have been duly repaired, the service
time of the sailplane is extended to

5000 hours (second step).

TECHNI CAL NOTE NO. 328 - 7 Novenber 1985
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When the sail pl ane has reached a service tinme of

5000 hours, the above inspection program again nmust be
repeated. If the results of the inspection are stil
positive or if any defects found have been duly repaired
the service tine may be extended to a total of 6000 hours
(third step)

For a possible service tinme exceeding 6000 hours
procedures will be evaluated in the future

3. LBA-approved Schenpp-Hirth Flugzeugbau GibH docunment
No. XXXX (to be issued and approved in the future)
contains the structural inspection procedures and
limtations to be used for extending the service
I'ife above 3000 flight hours

4. The inspection nust only be done by the nmanufac-
turer or by a licensed repair station or inspec-
tor.

5. The results of the inspections have to be record-
ed in an inspection test report wherein conments
are required for each inspection instruction
If the inspections are done outside the manufac-
turer's facilities, a copy of the records nust be
sent to the manufacturer for his evaluation and
i nformation

6. The annual inspection is not affected by this
i nspecti on program

TECHNI CAL NOTE NO. 328 - 7 Novenber
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MINI-NIMBUS B

Querruder- Bremsklapoen - und
Wolbkioppenstewerung im Flugel

Wing conlrols
1 wWing flaps
2. Arlerons
3. Air brakes
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MIN-NIMBUS B8
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Fuselage Controls
1. Wing flaps

2. Ailerons

3 Airbrakes

4. Elevator
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MINI-NIMBUS 8

Seitensteuverung im Rumpf

Rudder control in the fuselage
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Repair Instructions for the Sail pl ane
M ni - Ni nbus B

In the Mni-Nnmbus B we find the foll ow ng
construction nethods:

1. Inner w ng panel
Car bon- gl ass-fi ber foam sandw ch
Foam CONTI CELL 60, 8 mmthick

2. Quter wi ng pane
Car bon- gl ass-fi ber foam sandw ch
Foam CONTI CELL 60, 6 mmthick

3. Flaps,Ailerons, Air brakes
Pure gl ass-fiber |ayup

4. Fusel age
Pure gl ass-fiber |ayup

5. Vertical tail plane

Fin: G ass-fiber foam sandw ch
Foam CONTI CELL 60,
in front of the spar 6 nmthick
aft of the spar 4 mmthick

Rudder: A ass-fi ber foam sandw ch
Foam CONTI CELL 60, 4 nmmthick

6. Horizontal tail plane

Stabilizer: d ass-fiber foam sandw ch
Foam CONTI CELL 60, 6 nmthick

El evat or: Pure glass fiber |ayup

a fracture or damage occurs to the sail -

ne, you should first |n3ﬁect t he danmaged

a to determ ne exactly the type of construc-

n and to find the appropriate nethod for
repair. Repairs can be carried out as

cri ped by the encl osed instructions for
"Cirrus" as far as glass-fiber structures

e concerned. If repairs on carbon-gl ass-

| ber parts should be necessary, ask the

manuf acturer for advice.
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Not e

At the construction of this sailplane
Mni-N nbus B the followng CIBA resin

system was used:

Resi n XB 2878 A
Har dener XB 2878 B

M xi ng proportions:
by weight - 100 resin to 36 hardener

Curing instructions:
(After precuring or during the cure)

15 hours at 50°C (122°F) or
10 hours at 80°C (176°F)
Recommended maxi mum curing tenperature
1000 C (212°F)

Repairs on this sail plane shoul d be nade
usi ng the above CIBA resin system

Do not use the resin system Epi kote 162
with Laromn C 260 as specified by the
repair instructions for the "Cl RRUS".



Schempp-H rth KG 7312 Kirchhei m Teck W Ger many
Repair Instructions
for the dass Fiber-Plastic Sail pl ane
" Cl RRUS"

Construction

In the CIRRUS sail plane we find three basically different
construction nethods. Repairs must for this reason be perfornmed
differently on the respective parts.

W differentiate
1. Wng and stabilizer
2. Rudder, elevator and ail erons
3. Fusel age

1.) Wngs and stabilizer are built in a ribless glass fiber-
pl asti ¢ foam sandwi ch construction. This neans in event of
danage that we rind a PVC rigid roam (5/16 inch thick,
3.7 Ib./cu.ft.) bonded on both sides with a glass cloth
| am nat e.

2.) The controls |ikew se consist of a sandw ch construction.
However here the supporting core is not PVC rigid foam but
a 5/32 inch thick foamed pol ystyrene (Styropor) sheet with
a specific weight of only one Ib./cu.ft.

3.) The fuselage, in contrast to the above parts, is not in sand-
wi ch construction but in a pure aﬁproxi mately 1/16 to 3/32 in.

thick glass tiber-plastic layup which is reinforced at two
| ocations with bonded-in foamrings.

The following materials apply to all parts:

Resin Shel | Epi kote 162

Har dener BASF Laronmi n C 260

M xi ng proportions )
by wei ght 100 resin to 38 hardener
by vol une 2 resin to 1 hardener

After proportioning stir until striations disappear.
Add filler after stirring.

d ass fibers and cloth

Use only alkali-free "E' glass cloth with Volan A or
I -550 finish (I NTERGLAS).

| NTERGLAS U S. Weave Wei ght Appl i cation
Style Style Ib./sqg.ft.
91110 120 l . 022 El evat or & rudder
92110 --- . 033 Fusel age, ail erons,
Crosstwill stabilizer
92125 --- l . 058 Wngs & fusel age
92140 152- 150 _ . 082 Fusel age
uni -
92145 181-150]| di recti onal . 044 W ngs
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Rovi ngs
GEVETEX Type ES 10-40x 60 K 43 Textil glas GrbH
GEVETEX
Foans
PVC Ri gid Foam Conticell 60 Continental AG
5/16 in. thick, 3.7 Ib./cu.ft.
St yropor THERMOPETE Super PORON
5/32 in. thick, 1 Ib./cu.ft. Kunst st of f Weér ke
Resin - Fillers
M cr obal | oons, white Uni on Car bi de
M cr obal | oons, brown (Brenntag GrbH)
Aer osi | Degussa- Wl f gang

Styropor kernels 1/16 - 3/32 dia. BASF
(expanded pol ystyrene kernel s)

Chopped cotton wool

Lacquer Lesonal - Ver ke

PE - Lackvorgelat, white No. 3-6910
(resin paint)

PE - Hardener No. 7-2050
M xi ng proportions by weight

100 parts Lackvorgelat to 10 parts hardener
PE - Thi nner No. 6-3026

Repai r

Shoul d a fracture or damage occur to the sailplane, you should
first inspect the damaged area to determ ne exactly the extent
of damage and tYpe of construction. The type and density of

weave can usually be determ ned by sanding to the cloth.

If this is not possible, break off a piece ot the |amnate
and ignite it. After the resin is burned the type, density and
direction ot the weave will be evident.

|. Damage to Wng or Stabilizer

The damages which can be repaired by you fall into two
gr oups.

a) Sinple surface damage (only the outer glass fiber
| am nat e damaged)
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b) Destruction of the whole shell (also the inner glass
fi ber Iam nate destroyed)

a.) If the outer shell receives a puncture or a fracture
tap to determne the extent of delamnation fromthe
foam Follow by renoving the |acquer with a sandln% di sc
or block and renove fromthe foamthe portion of the
shel |l which has becone del am nated. Around the edge of
the danmaged area where the shell is still firmy bonded
scarf with an abrasive block or a plane bl ade at | east
1-1/2 inches (for each cloth layer about 3/4 inch is
necessary).
After scarfing the shell, blowout thoroughly the whole
repair area including the pores of the foam and wash the
scarf with carbon tetrachloride or acetone

Now fill the hole in the foamw th m croball oons and
simul taneously fill the pores of the exposed foam Then
lay three patches of the 92110 cloth with di agonal weave
direction (stepw se | argest patch first) over the danaged
area. The applied cloth nmust be dry and dust free.

[~ 3 layers 92110 diagenal

Outer laminate
! —— =
e o @ 0D @

> o 9 e L & 7 B O B ey e
b o 08 o 869 p BE 5 Y e o e o Vg g

- L -] 2 O 400, L

= Sy gt 8 g 0
Inner laminate-] \L. \~ Microballoons T
Conticell 60

After hardening (aﬁpr. 8 hrs. at 20 deg. C. or 68 deg.F.)
t he damaged area should be snoothed, filled and painted
In snoot hing take care that only the edges of the patches

are sanded.

b.) If there is a through hole in the sandw ch shell then the
i nner |am nate nust be repaired
W renove the outer laminate in the region of the damage
which is no | onger bonded to the foam and enlarge t he
hole in the foam and inner |amnate until good bonding to
the foamis evidenced. Then the foamis further renoved
3/4 inch around the hole in the innor |amnate and the

outer | am nate scarfed as under paragraph a. Now the
Pro;gctlgg i nner |amnate is cleaned of any toam and
eat her ed.

.-—-—-f":/z”-——n-- {%#
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If the hole in the foamis snmaller than a fist then gl ue
with Patex ,a thin plywood or polyester plate fromthe
inside to the laminate, lay on the inner |amnate

(1 layer 92125 x or 2 |ayers 92110 ) and till the hole
in the foamw th nicroball oons mxed with Styropor kernels
or crunbled Styropor
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If you are not hurried let it harden (8 hrs. at 68 deg. F.)
sand and apply the outer patches.

Atip on gluing the plywod plate - the hole in the

i nner | am nate should al ways be a bit oblong so as to
insert the plywod backing plate. Betore inserting the
pl ywood drive through the mddle of the ply a pin or
nail by which it can be drawn agai nst the inner shell

Wth additional nails or pins it is in this manner
ossible to close very large holes to the proper contour
o lay the cloth patch on.

Cuter leminsate
[_

Microb. with
Styropor kernels

- D/
Pin Sca’ff

Inner laminate
Thin plywood backing

- 3@’—-

Basically it is possible to repair also |arger shel
parts in the foregO|n? manner. Because ot weight you
shoul d use a plug of foamin place ot the mcroball oons
and Styropor kernels.

In these cases proceed as fallows: You cut or sand a

plug of toam (Conticell 60) to fit the hole, spread the
Inner side thinly with mcroballoons (to close the pores)
and lay on it the inner |am nate. The inner |am nate nust
harden” betore doing further work. If the hardening is
conplete or at |east progressed so that the | am nate does
not separate fromthe toamthen glue the plug in the

hol e wth thickened resin (chopped cotton wool, m cro-
bal | oons). The foamw th | am nate on one side Is flexible
so that 1t can be fitted to the mnng contour (it necessary
warmthe foamw th a hairdryer and bend). Once the toamis
glued it can be snoothed, puttied with mcroballoons

and the outer |amnate applied

Caution: Avoid strong heat, otherw se air bubbles form
f Cuter laminate

— e ——

. e
Scarf -—=d lf-PUttied microb. surface
M.uo ou#b.a.ﬂ a"oﬁ“:’ﬂuﬂ"_‘,_o

o & o o . [ -1
2.6 o DO [ - B I 1Y o & = 2 0g % oa oa
o

Bearf
P Inner laminate
Replacement pliece
ontlicell &0

Darmage to the Controls

Basical |y the sane procedure can be used as on the w ng.
Only in place of the PVC foam a pol ystyrene foam | ayer,
"8tyropor Thernopete Super" 5/32 inch thick, is used.

The Styropor piece need not be coated with nlcroball oons,
the cloth adheres very well with pure or slightly
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t hi ckened resin which nust not harden in any case before

doing further work. However with |arger replacenent

pi eces you should let the | am nate harden on one side and

?Iue the foamthereto in order to keep the surface wave
ree.

Caution: Do not apply too nuch heat to freshly laid cloth
otherwise it causes ugly blisters and you nust
start over.

Caution: On the controls mnimze weight in the rePair
The surface should require very little filling

Damage to the Fusel age

In the repair of the fusel age we save the annoying )
repl acenent of the foam W have here, as already mentioned
only to do with the sinple glass | am nate which in nost

pl aces consists of five layers. Therefore we need | arger
scarfs. These should, for [arger holes or cuts, never be
less than 2-3/8 inches wide. Wth all fusel age shel
repairs apply resin first to a |ayer of 92110+ cloth
following with four layers of 92140 cloth alternating the
weave | engthwi se and di agonal ly. Then Kou are al ways on
the safe side. Each succeeding | ayer should be about

3/8 to 1/2 inch smaller than that under it.

4 layers 92140
W o N i

:ﬂ scarfl
fuselage shell i 23/8 i

For small holes or fractures the repair is no problem
You sand your scarf, clean well with carbon tetrachloride
or acetone lay on the cloth layers and, if the resinis
dry, can finish the whole repair with mcroballoons after
2 or 3 hours.

1 layer 92110

Caution: If the roomis cold or if you are hurried you
shoul d nonet hel ess not use a concentrated hot air_ stream
Detter, nmake a |arge tent over the area from al um num
foil and heat the space froma safe distance. There is
little likelihood of blisters but overheating can occur
and the resin may become brown. |If you do not have a
source of hot air, put a sheet of foil over the applied
cloth and use a heat pad or hot water bottle.

For larger holes in the tail cone not accessible fromthe
i nside, we nust again fabricate a backing on which to
contour the repair cloth. This can be refained as dis-
cussed previously with the aid of plywood, a nail and a
little Patex. It cannot later fallout, the cloth being
directly on the plywod and so is bonded thereto. After
hhe plymgod backing is secured proceed as preViously

i scusse
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Lacquer Work

After sanding the edges of the patch or the area filled with
m crobal l oons until the original contour is attained the
puttying can be abandoned and the | acquer (PE-Vorgel at or
PE-Vorgelat and filler in 1 to 1 proportion) applied directly
with a brush (not sprayed). After hardening sand the area
and wet sand with 360 grit wet-or-dry paper. If at no place
the weave shows then final sanding can be done with 600 grit
wet-or-dry. Polish with rubbing compound. If the weave shows
repaint wth |acquer.

Repairs to Fittings

At the appearance of a damage to a fitting, the cause of which
is not known, contact the factory.

Wel di ng shoul d be carried out only by an approved aircraft
wel der.

Al weldnents made by the factory are by the Argon-arc nethod
using 1.7324.0 wel ding rod.

Larger Repairs

You should not attenpt to nmake |arger repairs of the follow ng
types:

If the wing, fuselage or controls are broken apart.

If the spar flanges are damaged.

If the main fittings at the root rib, fuselage or in the
controls are broken out.

If inthe area of the fittings the | aninate shows white areas
or cracks.

When you cannot guarantee the repair.

Ki r chhei m Teck
26th March 1968
Schempp-H rth K G

ss Kl aus Hol i ghaus

Transl ation by F. H Mtteson
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