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1. LIST OF _REVISIONS
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NOTE ;

The place, in which the text has been
revised, is marked with vertical line
-on left side of text and with the
number of revision,

c:aah:::cudzaaa-a::azacauuzazzzaa::n~cuaaa=uz

Item | Page. ~ Revision 1 Date :Signature

~sz—n=%=nz=a48:zasza:uaza=u==4=aza-a+=za;nznaaa
1731 5-41 On page 5-4 '1987
§-6 1 iltems 17 and 18,
and on page 5e6? 07=13
. item 16
have beehn addeda
The drawings !
Figs 2 and 2a
have been revised,
.4 | REVISIONS FOR !
.1 | AUSTRALIAN j |
-3 | OPERATIONS 18/5/90

-5

-7 l(pages 2-9 to 2-13
=15 | inclusive deleted)
-1
-12

3
4-9,4-12 |
4-13, 4 17'
I

§ 2-13 { Reducing Vne with
3 : : Altitude 18/5/90
$ L
§ i
L §2-2,4-4 REVISIONS FOR
§ 4-5,4-61  AUSTRALIAN OPS 30/7/90
! 4-9,4-10 CONTINUED
y 4-17. ) |
| ]
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FLIGHT LIMI ATIONS

- 0 OO O AP wo YD Bo oo an o

2,
2.1. Pormissible airspeeds IAS:

NE

2.2, Limi

t

max.permissible

airspeed in smooth air

nmax,permissible
ailrspeed in gust
conditions

Maximum Manouvre Speed
/speed of full control
surface deflection/

Wax, permissible
aerotowing airspeed

max,permissible winch
launching airspeed

max,permissible
airspeed for exteonding
and flight with C
sirbrake extended

kts
116

86

81
81

59

116

nax,permissible airspeed -

for inverted flight
/in smooth air only/

load factors

18/5/90

e pOSitive oooocoo;ocoooovooo
- negative 0000000040000oaoc0

97

+ 5,3 g
- 2,65 g
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2.3, Colour markinqs of aireoeed indicator

dial
= kts
51 /stalling speed/ |
radisl green line et 38
V31’ V8 /nornal operetion
range/~- green
arc at from 38
to 86
VB- VNE- higher operation . '
range/yellow arc from 86
4 to 116
VNE radial red line at 11¢€
Towing cablse
AERO TOW - 500 kg  (WHITE)
WINCH/AUTO 750 kg  (RED)
Restrictions

- SOLO=-FLIGHT ALLOWED ON THE FRONT SEAT

ONLY,
GLIDER NOT APPROVED FOR NIGHT FLY Ik

FLYING UNDER ICING CONDITIOMNS NOT
RECOMMENDED |

WINCH LAUNCHING WITH C.G. HOOK ONLY
INVERTED FLIGHT, ROLL AND ASSOCIATED

IN THE SMOOTH AIR ONLY AND WITH THE
crutch strap OF PILOT'S HARMESS FASTENED
FLICK ROLL ALLOWED FOR TwO PERSOVS
CRE¥W ONLY,

WHEN PERFORMED BY OCCUPANT OF REAR
SEAT THE REAR INSTRUMENT PAMNEL IS

X mandatory 30/7/90
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T e 2-3/1385 =
2.6, Masgses . - ke

2 |= . TYPICAL GLIDER EMPTY WEIGHT - . -
®Rass with standerd equipmentz/....~375

in the above included the <
fuselage with tail unit of ,...... 193

= Max.permissible load mass
/see page 2-5 /

- Max. permissible load mass in
the luggage compartment
/see page 2-S / -

- Max,peraissible load mass on
front seatin: ‘

- normal flight ;...'..'Q'Q.‘.'f.. 110

- inverted flightxx/ ' .
two persons crew ..., REFER -TO PLACARDS

- Max.permissible all-up mass in

-normal flight C.'...’.'.'.’CC. 570

= inverted flight ............... si¢

-------“---~.-- --ﬁ-..---uﬁl-

X/ The standard equipment consits of:

1, Instrument panel /at front seat only/

with airspeed indicator, altimeter, -

variometer with compensator slip and

turn 1ndicatorﬁ compass,

- TWo towing HOOK of SZD=III or TOST
~ type, | |

Two sets of seat pillows,

modwoN
[ }

\

Assembling wrench

xx/ Inverted flighti the aerobatic
manoeuvres listed in item 4,5, 2,
included, 18/5/90

Uruk:OW pT Bielsko-Biata /20007 460/ 82
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LOAD_IN_LUGGAGE COMPARTMENT
Max, load in luggage compartment is 20 KG'.
- The above load comprises the fixed
equipment /battery’, transceiver block etc./
and a hand luggage. The mass of luggage
uniformly distributed in the compartment
does not contribute to the c.g location of
glider in flight, :
The hand luggage shoyld be immobilized by
means of cord or belt using the six
removable ‘lugs on compartment floor,

2.7. Allowed réqge of c.g.locatibn /in respect

to wing root leading‘edge/:

- ehpty glider without the balancing
weights: 415 1o 653 MM" AFT

= glider in normal flight:

92 TO 333 MM AFT
what corresponds to the range of:
23.5 "TO 44.0 PERCENT OF M.A.C
- glider in inverted flight:
132 TO 333 MM AFT .
what corresponds to the range of:
27.0 ° TO 44.0 PERCENT OF M.A.C.
- for performing the flick-roll:
132 TO 203 MM AFT .
what corresponds to the range of:

27.0 TO 33.0 -PERCENT OF M.A.C

NOTE ! EACHAGLIDER MUST BE WEIGHED AND PLACARDED |

FOR. NORMAL FLIGHT, INVERTED FLIGHT AND
FLICK ROLL PILOT WEIGHT LIMITATIONS

18/5/90 !
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2.8 ALLOWABLE WEIGHTS AND PIL.OT ARMS

FRONT SEAT: MAXIMUM PILOT 110 kg
PILOT ARM -1339 mm

REAR SEAT: MAXIMUM PILOT 110 kg
PILOT ARM 247 mm

NOTE! Pilot arms assume a 70 mm thick cushion or parachute
MAXIMUM WEIGHT OF NON FLYING PARTS: 398 kg
MAXIMUM BAGGAGE ALLOWANCE: 20 kg

2.9 PLACARD REQUIREMENTS
NORMAL CATEGORY:

(1) PLACARD MINIMUM SOLO PILOT WEIGHT
WITHOUT REMOVABLE BALLAST BARS FITTED.

(2) PLACARD MINIMUM SOLO PILOT WEIGHT FOR
EACH OF 2 REMOVABLE BALLAST BARS WHEN
FITTED

3) PLACARD FOR FRONT AND REAR PILOT
COMBINATIONS

AEROBATIC, INVERTED FLIGHT:

() PLACARD MAXIMUM SOLO PILOT WEIGHT.
(2)  PLACARD FOR FRONT AND REAR PILOT
COMBINATIONS

10 August, 1994 GFA AD 407 ISSUE 1




2.9 PLACARD REQUIREMENTS (cont)

FLICK ROLL
(1) PLACARD FOR FRONT AND REAR PILOT
COMBINATIONS

In this case the AFT CG LIMIT is moved forward making
it most unlikely that a rear pilot can be carried.

2.10  WEIGHING THE GLIDER

The glider should be weighed to scheme 3 on GFA
weighing form W1 and the pilot limits computed on form
W2. Both of which should be glued into the back of the
log book.

2.11 SAMPLE PLACARDS

NORMAL CATEGORY
VH-###
FRONT REAR

kg min max

45 75 110

50 60 110

Minimum Solo 70 kg 55 40 110
Maximum Solo 110 kg 60 25 110
Max fuse load 195 kg 65 10 110
70 0 110

75 .0 110

80 0 110

85 0 110

90 0 105

95 0 100

100 0 95

105 0 90

110 0 85

18/5/90
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9.11 SAMPLE PLACARDS (cont)

NORMAL CATEGORY, LIGHT SOLO PILOTS

NUMBER OF
BARS

0
1
2

MINIMUM SOLO
PILOT

70 kg
62 kg
54 kg

AEROBATIC INVERTED

- Miniaua Solo 70 |
Maxiu ol 110°:
, Hax Ruse Load 165

18/5/90
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2.11 SAMPLE PLACARDS (cont)

FLICK ROLL PLACARD

NOTE !

18/5/90

VH-XJI

Front  Rear

kg Min Max
8510 80
990 5 75
93 25 70
100 5 bh
103 0 60

110 0 55

Minimum Solo 109
Maximum Solo 110
Max Fuse Load 163

e

EACH PLACARD SHOULD BE DATED WITH
THE DATE OF THE WEIGHING FROM
WHICH THEY WERE GENERATED.
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S 2.12 OPERATIONAL PLACARDS

REDUCING Vne WITH ALTITUDE

The Maximum Smooth Air Never Exceed Speed
(Vne) 1is 116 knots I.A.S. By modern

standards this is & low maximum speed limit
suggesting that the sailplane may be flutter .
critical at higher speeds. ‘

For high altitude operations (wave flying etc)
the INDICATED Vne must be progressively

o reduced as height is gained from 10,000 feet
o A.S.L up. -

sﬁf' ; The following placard must be displayed in
- both cockpits when operating
above 10,000 feet above sea level

HEIGHT A.S.L  Vne KNOTS

FEET I.A.S
0 to 10,000 116
15,000 107
20,000 98
25,000 90
30,000 82
35,000 75
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‘Placard of'reStrictione'

RESTRICTIONS

--“-’----“---“_---~-- --n-ﬁ--~-----

GLIDER NOT APPROVED FOR NIGHT-FLYING

WINCH TAKE-OFFS ALLOWED WHEN USED THE
. C.G HOOK ONLY,

FLYING UNDER ICING CONDITIONS NOT
RECOMMENDED,

INVERTED FLIGHT ROLL AND ASSOCIATED
- AEROBATIC MANOEUVRES - allowed in smooth
air only and with 5 POINT HARNESS FITTED N

FLICK ‘RODL - only with two occupants

PERFORMING .OF THESE- MANOEUVRES BY THE REAR
OCCUPANT -allowed only when the raar instru-
ment panel is installed i

-n-n---nu—-—--‘-—-“n

%NIII"

”"1" ‘:.(o..f ‘

Trimming tab slider -

- placard on the L.H, board at front
and rear seat

Alr brake slider - ' .
-~ placard on the L ,H,. board at front

ahd rear seat | . 18/5/90

Orui; owpr Blelsko- auh/zoowu&/u e

o —

——
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'Canopyienergency Jettisoning lock

rear seat

- placard on the canopy frame at front'andA"

- e e et s e s s

Airhconditioning tab slider

= placard on the instrusent panel at
front seat

(Do)

Pedal adJustnent

--placard at front seat flborﬁ
before the control column

. "V

o AL ad .o

!
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Wheel brake

~ placard on the L, H, board
rear seat

[}

8t front and

Towing cable release

- placard on the L.H. boa

rd at front and
rear secat, ‘

WEAK LINK

AERO TOW . . . . 500 kg

WINCH/AUTO TOW .. . 750 kg

(&}

18/5/90 | o | :
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. T FM3
S. DERFORMANCES /Fig. 4/

Calculated speed polék plotted on Fig, 4
has the following main points:
- min. sinking speed 138 ft/min at about

40 kts | | - |
- max, lift /drag ratio 30:1 at about .

46 kts . |

Other points of the polar:

--------- T“---’rﬂﬁ.--.r --“Qﬂr--ﬂﬂ.r -_C--.‘ .1-------

| ] '
v kts 143 1 s4a i 65 17551 86 | 97
----ﬂﬁnb-*----.é--—-;do----—L---.o-lmbﬂn--‘n.nb-;--ﬁ
t 1 | - ] ! ‘ f
SINK KTS.. } 1.4 ) 1.84 ) 2,581 3.73 V5.3 )} 7.8
!

! t ! | ! _
----bo—-.~--¢——u-—-¢-----n’n-—---—’.--..--&------&- ----- .1

where: V « airspeed

18/5/90
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4, GLIDER OPERATI

41 -

u

T

4,1. Pre-fligﬁt inépection: |

 Check for:

- validity of inspection cettificate‘in
- the' glider MAINTENANCE RELEASE -

= the integrity of structure and

- covering;-

- locking of fittings and cohtréll
sSystea joints, . |

-'Contrgl'sysiem operatiod;
- towing-hook operation,

~ = locking and opening of canopy and
., the condition of canopy in open

position securing cable

- condition of undercarriage, wheel
- rollability, air pressure. in tires

R /by eye/;

q

- locking of seat and»back?qést‘at rear

seat,

- pilotws safety belts, .
- ports of total and static preéssure,

= operation of airspeed indicator
- /it shou%? operate when blowing on

ports /,

- operationxyf,slip-and-turn

indicator

x/ In the rear instruament panel alsc*,
if installed, |

18/5/90




‘The standard equipment comprises 'four

4,2, Cockpits and their afrangemenis 

The standard equipzent comprises one
instrument panel at front seat only.

The instruments are located in such 8
way that they are satisfactorily visible
from the rear seat also.

ODuring the flight the upper panel edge
allows for controlling the glider in
reapect to horizon’, or in respect to
towing aeroplane,

Additionaly the glider can be equipped
with the second 1netrument panel mounted

.on the canopy.

The cockpit is de:igned to use back-
type parachutes or pillows of 4,7 in
thickness when'pressed. The front seat
allows for the pilot above 6,6fttall.
The pedals are adjustable in flight

/5 positions/; adjustment of pedals is

- made by feet when the knob on the floor

/painted brown/ is pulled, The pilots .
havi.g short legs or small mass should
use the additional cushion on the back-
rest,

The rear seat allows for the pilot above
66fttall The seat pan is adjusted on
the ground /vertically and longitudina-

lly/ by shifting the backrest cross tube"

/4 positions/. When the position is
adjusted the cross tube should be

secured with the lock,

In general, the higher pilot’s position
in the rear seat'the better is the
visibility forward including the
instrument panel at the front seat,

- Pilots having the short legs should use

the additional back rest pillow,

belt pilot’s harness at both seats,
The installation of the floor=belt
/additional equipment/ is possible,.

]
o]
3
R

i

1 50.
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- e emtma

Control } Position of 1Colour of
system i handle 1 handle
: bbﬂ-““”---uﬂ-“~~~~ ----- ----u-u--uf------—--d--
Air brake slider 10n the left ! blue
Wheel brake knob . {on the left { - black
) 1
;{ig:ing tab ion the left | green
] .
| : '
- !
Canopy locking ! | ] .
on the left ! red .
lever ! :
Canopy emergency ion the right! red
Jettison handle P | . /sealed :
! | with lead/

o 4«:3 o !

Fastening of the floor-belt is obligatory
for flight 1in which the inverted flying
end associated aerobacy manoeuvres {
/controlled rolls controlled halferoll-
half-loop’ controlled halféloopehalf-~§
roll/ are intended. In other flights ;
when the floor-belt is out of operation’
it should be placed below the seat pillow
-and immobilized by means of the button,;
- The cockpit is closed with the integral’
Perspex canopy fixed on two hinges on -
the R,H, board with the possibility of |
smergency jettisoning, R :
The opened canopy 1is hold up with g cable
which whan closing the canopy pulls up
automatically into the winding set
behind the front seat back rest,
Both seats have the control columns
coupled each othery the pedals and other
control levers are marked with placards,
Operation of controls is of conventional
3 type. T v .' "
The handles are arranged as follows:

aczansaasannuuuaz:a uarnaznnannauan 3-333332'8‘%

- e e --~--~~----‘---"- -—----0.---»--------—. - e» evew o :

7 DrukiOWPT Bieleko-Blala /2000/ 406/ 8¢ CotT o -

C el e ————— e s .
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The cockpit is air conditioned with the
'side windows in the canopy', seperate for
the front and rear seat,

The front seat has an adjustable vent knob
on the perspex front part above the
instrument panel operated by the slider
" in the panel /black ball=knob/.

‘Both seat have side pockets accessible
. in the flight, . - ’
" Two nests for balancing weights are —~
located before the front seat,. SR

The weights of mass 6.3 kg each are

" not interchangeable, Tney ara fixed on
bolts with tommy=~bars without using of
tools, -

In the cockpit and the luggage compart-
ment the fittings for the oxygen
- equipment and transceiver aréd installed,

4.3..Serv1ce before take-of f B
4.3.1, Transportation on the airfield

am Gui e emn G Goh ARE e G GEl &YX G

During the transportation of the glider
"the cockpit should be locked and the -
windows opened. The air brakes can be
extended or retracted, _

‘The glider / -+ with or without the o
occupants/ can be towed by the front '
hook or by the tall lug having the
-posibility of free turns. The ground
towing cable length should be at least 4=

The glider can be also rolled on wheels.
forward or backward, At turns the tail
should be pressed or the nose lifted.

14

30/7/90
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4.3,2, A

The rear seat ca
unloaded’conditi

1. Open the cano
on the L_H,
the wing /acc
Shift the sup

2,
. up to release

n be adjusted 'in an
on as follows:

Py and the securing‘tab;

fuselage surface under

eésib;e from inside/,

pqrtiﬁg tube to the left
the seat pan, ‘

Set the seat in the required positionﬁ

PUt on the supporting tube and close
. .the securing tab: )

3.

of the Release

4.3.3. Locking

In the gliders having TOST hooks  they
are operated'fromicockpit,by pulling
the releasing knob’, when the knob is
free the hooks close automatically,.
-In the gliders heving S2Z0-III hooks
° each one hook opens independently

when the near hook positioned tension -
cable is pulled, :

the air

TS e e e

4.3.4. Inflating =
It is necessary to use the extending end,
The main wheel valve is locsted on the
R.H, side and is accessible.after shield
deflection. Pressure 4246 psi.

The front wheel valve is located on the
L.H, side,. . |

Pressure: 17_psi.

e

A}

30/7/90
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4.3.7.

) @ @ed  Guh b e

'Remove ‘the pressure ducts of the rear
seat instrument panel /3a and 3b Fig,2/4

and plug them on the port end,

Detach the drainage units froa the
ducts of the front seat instrument
panel /in points marked with arrows
in Fig, 2/ and blow through the

| drainage units together with port

ducte

‘screw out the drainage unit bowls’,

take out and dry the inserts,
Install the dried elements and bowls
/tighten firmly/,

connect the drainage units frese ducts

to the rear seat instrument panels,

check the operation of airspeed
indicator /it should opserate when
blowing on ports/.

Ppt the weight into proper nest and
sScrew on full the clemping screw,

Proceduree before take-off

enl) G e U GE) s ) CER WP GEm e Gue

Ensure that the weight of the crew are with-
in" the limits of the cocpit placards; and

if necessary put on the back cushion
/small or light weight pilot/.

Adjust the rear seat correctly,
Bafore the solo flight clamp the free
belts and protect /or remove/ the
contents of side pockets in the rear

cockpit. 30/7/90

N .
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30-3.
M43 '
3.
4,
method and crew mass,

,5.

o 6. Close the canopy. -
‘s 7’
4.3.8.

‘tab slider according to the take-off

-and remove the eventusl fatlures,

4.4, Controlling

e
Tako place in the cockpitg adjust the:
pedals and fasten the belts, ?

Check full movements of controlsw ,
air brake and trimming tab. - :
Retract the air brake. Set the trimsming

Check the operation of turn 1ndicatqrf

Insert the cable into tﬁe hook and
check the locking pulling it firaly,

Post=flight procedures -
Switch off the turn indicator, If
necessary remove the used batteries.

If necessary drain the instrument
installation according to 4.3.5,

Inspect the glidpr as before take-off

.. for correct and easy controlling as |
~ do it most of the modern performance |

| Characteristics:

General characteristicg of controlling.

~—_—~-~'~-~m Gt S Gew cem mem e

The SZ0~50-3 “PUCHACZ* glider allows

sailplanes, o I

- short and well shock-absorbad
ground runj S

-~ good lateral and directional
- controllability,

- safe low speed behaviours with-out
the excessive inc-lination to
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/front hook/

Pesy attention to have the towing cable
straight-tensioned before take-off,
According to the crew mass adjust the
balancing tab: -

- solo flight - ."nose heavy"
- heavy crew - "neutrsl”

The ground run begins on two wheels,

At the airspeed of about 16-22 kis .

the front wheel should be lifted by
pulling slightly the stick , when
avoiding to hit the ground with the
tail skid, According to the all-up mass
the glider airborns at speed of 35 to
44 kts . When the flight becomes stable
correct the setting of trimming tab,

'Recommended towing airspeeds:
- at climb 51 to 65 kts

< at cross-country flight 65 to
81 kts, B |

Gen Sveme SANA Mem  Mmd e S — e  Geew GRS

Before take-off the glider should be
positioned in line with towing cable,
The slight directional deviation is |
allowed to the left of a cable but, .
the deviation to the right should be
avoided in respect to the possibility
front wheel to the cable contact

- during the ground run /the possible
touching or even the rolling of the
front wheel through the tensioned
cable does not create, however, any
‘danger, nor disturbs the ground run/,

N .
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. according to the Pilot’s mass on the
front geat, |

-« = heavy crew ~ “neutral- -
" The adjustment of the:tab should not

The .glider ground; run- /initially on

~1incorrect balance the forces are not
..excessive, = T |
- The launching speed should be 49 - 54 -

In the final climb Phase slightly pull

. During intended self-releasin the

.“ ... 4-"9 - .- |

A

The adjusting of the trimming tab

~ solo light weight pilot - “nose
heavy™ o . 4

-;meenlpilot = “nose heavy"

N\

be corrected during take~off

two wheels, next on. the Rain wheel/
is correct, and the run length depends +
on the crew mass eand take-off
conditions, After airborning fly
correctly'near-groundAavoiding the tail
skid to ground contact and pass into
steep climbing, o |
With glider correctly balanced the
stick forces are not large;, and with

kts- /not less than 43 kts /.,

the stick, S
Before releasing the cable put the
stick forwards to discharge, the cable,

stick should be pushed fdrwa after

thegreleasing. ~

After releasing the cable pull the
releasing handle once more and psss
into the normsl glide,

30/7/90
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Longitudinal trim in free flight

The trimming tab allowe for glidor
trim:

- for,solo light neight pilot - within
the airspeed range of 32 to 81 kts,

- for heavy crew - within the airspeed
range of about'42 to about 116 kts,

Stalli_ﬂ_ /airspeeds IAS/
Depending on the glider all-pp nass

' the stalling speed in the straight

flight is of about' 31 kts for solo
lightweight pilot to about 38,8 kts
/heagy crew and all-up mass of about
' bs/.

The stall warning is in from of per=-

‘ceptible vibrations of fuselage.

oscillations of airspeed and "over
horizon™ attitude. When stalled the
glider drops down symmetrically in
general and /at further pulling the
stick/ with tendency to drop the wing,
The stall in turn is preceded by
distinct inclination to decrease the
turn radius, with further pulling the
stick glider drops with tendency to
increase the bank,

If, however, the tendency to

»decrease'the turn radius is prevented

with proper aileron counter action,
the stalled and strongly vibrating
glider turns without dropping, |
With air brakes extended the stelling
speed in straight flight is of about
35 to about 41 kts depending on alls=
up mass,

In all the cases of stalling the glider
- allows for recovering the normal flight
_.reliably by the resolute elevator

30/7/90

2

50
| FM:



-

deflection and if necessary by the »
other control deflection for~balancin94
the bank, ' '

tircling

When circling in thermals the glider
has very good lateral; controllability
The circling speed is of 38 to 49 kts
depending on all-up mass’, -bank and
flight conditions,

Spinning

Before the intended Spinning in one |
person flight the pilot of mass below

- 165 1bs should check the proper glider

balancing with weights, :

#hen entering the 8pinning in the
Straight flight iv is recommended,

for making it €asy, to have a little
bank towaids the'inteqdad,spinning
direction, It is also possible to
enter the spinning in the turn, :
In both the cases it ig recommended to

decrease the airspeed by slow Pulling

the stick and in the moment of stall
initiation to pull the stick full,
Deflect the rudder towards the intended
8pinning. The recommended aileron
deflections ara listed in tsble on

page <I-13, To obtain ‘the stable spinnihg'

8specially in the case of heavy crew

the precise full deflection of elevator

18 necessary /with the Comparatively
high force depending on the crew mass/,
When the sbove directions are observed
the glider performs the Steady spinning
with the characteristicsg described in
the table on page4-13 )
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NOTE: The table of spinning characteri-
gstics is not the.loading plan.
The table concerns glider with
all the additicnal equipment
variants acc to the loading plan
on page 2-13 |

The aileron deflection towards the spin
favours the appearance or augmentetion
of-longitudinal oscillations /especially
in the solo spinding with light weight
pilot/ and therefore it is not
recommended, a

The not full deflection of elevator
/specially with heavy crew/ leads to the
airspeed increasing up to 54 kts or
more and even the autometic break of

the spinning, |

The recommended recovery technique
consists of:

- full rudder deflection opposite to the
rotation’,, a considerable leq force is
required

SMOOTHLY MOVE THE CONTROL COLUMN FORWARD
PAST NEUTRAL IF NECESSARY UNTIL THE ROTATION

STOPS. RECOVER GENTLY FROM THE DIVE.

The maksimum delay when this technique
is used is lower then 1 turn,

In case of other technique or not
resolute action the delay can be more
than 1 turn, |

]

.. | 18/5/90
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4.4.8, §igegl;p. - can be performed in 2 ways :

a/ ¥Yiith simultaneous, gradunl deflec-

b/

..and the glider passes gradually to

With the bank of above 15 the

pears simultaneously it appears the

4 — /4

ticn of ailerons and rudder at the
airspeed of about 70 = 80 knm/h,
the directiongl sideslip with bank
of to 10 - 157 4is obtained,
Indications of airspeed indicator
drop below 50 km/h,

Keeping up the rudder deflection
requires the applying of resolute

50
FH

force on pedal; releasing of this M

force causes the autonatic neutralis
zing of rudder and the glider passes
into a turn towards the bgnk.

glider also turns towards the bank,

With deflection of controls in an
order: at first the ailerons;, ghen
rudder’, when the bank of ~ 15° jig¢
obtained, the glider allows to senter
into directional sideslip with bank

of up to asbout 30°. During deflectior

of rudder the force on pedal disap-

impulse to raise the glidsr nose
above the horizon.

It is necessary?’ in this moment, to |
stabilize the glider by pulling back
the stick, Indications of the

e
airspeed indicator in thisg conditionf -

drop down to about O,

Wlhen recovering with aileron and
tudder deflections simultaneously
/it is necessary the resolute
deflection of rudder towards the-
bank/ the glider-passes into
the turn,

When recovering with asileron 'at
first as the bank diminishes the
rudder is neutralized automatically

T . -~ L.
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- the straight flight; such & recovery
is a little slower than the previocus
one, '

Alr _brake

The air brake is very efficient and can
be, if necessaryy extended in full
range of permissible airspeeds,

The effectivness of brakes allows to
avoid the use of sideslips during normal
approach to landing,

Landing.

Generally the landing should be perfore.
med against the wind. If necessary the
landing with the side wind up to 10 kts
or the back wind up to 6 kte 1s allowed
when paying special attention,

The recommended approzch speeds;

= in smooth air 49 - 54 kts depending
on all-up mass; ‘

= in turbulent air 54 - 60 kts
depending on 8ll-up mass,

The flying-path inclination should be
adjusted by the air brake, .
According to all-up mass and air brake
travel the touch~down with the main
wheel follows at airspeed of abouyt

35 to 41 kts . - '

It is recommended to touch-down with
the partly extended air brake,

After touch~down the glider rolls at
first on the main shock~absorbsd wheel,
Then smoothly.drops the front wheel
this effect cen be delayed /to dimnish
the shock during rolling/ with gradual
pulling of stick. ‘
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The lenght of landing run in windless
condition is:

~ without use of wheel brake - about
295 - 360 ft depending on all-up mass)

- with use of wheel brake - about 200~
260 ft depending on ell-up mass,

Aerobatics

B

n

I
t

efore take-~off for aerobatics it's
ecessary to:

check the correct glider balance with
balancing weights /concerns solo
flight/

. remove the free elements out of the
cockpit,

check the locking of back rest tube
at the rear seat,

check the full deflections of controls

having the belts fastened,

before the solo flight remove the
needlaess pillows and fasten the
pilot’s harness at the rear seat,

n the flight just before performing |
he manoeuvres it’s necessary to:

fasten the back belts,

balance the glider with trimming-tab
on the airspeed of 60~ 65 kts 1i.e
similar as for towed flight,

- check the locking of canopy and air

brake;, -

shut the window and;air-conditioning
tab. »

ﬂ
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The achoéﬁng in aerobaticsvcan be '
- performed in the good_horizon'visibility
conditions only, -

_-—-——~ ———-~~~~~

~~~~~——-!—~~hﬂ.-‘

“~-—~

MANOEUVRE 1 kts

' - ap '-----~ -“--Z---~---~-
| * - cCrsw ‘
tone person 1! two personsg

°--w--~-----a--“---~- --’-------- ---n--.---!.“
r

Looping® stall tqrd i 86 ~ 97 ! 90 - 105

Quick halferoll- o 9
half-loop

------------_--------ﬁu-..n.--_--4----;...--..

Chandelle T8t 1 gy

Cuban eight 186 - g7, | 90 - 105

- = - SN G

Leaf slides i stalling speed

u::nsuanntxnnnncnaa.s’uaakaaun aanuamnuua::nnazznna

RECOMHENDATIONS FOR MANOEUVRES

= General -~ In manoeuvres requiring the
o considerable use of elevator
/looping; quick half-rool-hglf-
loop/ the increased forces on ths
e 8tick are required specially
in flight with heavy crew,

= Looping, stalleturn, 8piral - Performing

is conventional

-

18/5/90
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- Quick half—roll-hglf-loop - At the initial

. airspeed of 51/54 kts the autorotational
half=turn is obtained when the stick is
resolutely pulled full with simultaneous
full deflection of rudder.

The further rotation is braked by means
of neutralization of controls, Recovery
is performed by means of semi-loop
downwards,

-

Chandelle - At the initial air'speed of

81/97 kts the glider should
be entered into the sharp
climbed turn, with 45° bank with
such an attention that when
recovered for the returned
direction /1809/ the airspeed
ranoad 38-43 kts . ’

Lazy eight =. At the initial airspeed of
: '8L/97 kts the glider should

be centered into the sharp
clinbed turn with 45° bank with
such an attention that when the
direction changed by 180° the
turning airspeed was about
43 kts . |
After the next 45°9 the glider
should be recovered out of the
turn the airspeed of 75,5/81 kts
gained once-more and the sanme
nanoeuvre performed into the
reversal direction® then
recovered into the original
direction,

"y
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Cuban eight - At the eirspesd of

85 -.97/ 90-

105 kts - the looping should be

initiated. In the upper
/inverted/ attitude, when the
inverted horizon is seen, pull

the stick full and
rudder full,

deflect the

The glider continues the loop
and passes into 3/4 attitude
making the quick autorotational
vertical turn /towards the

deflected rUdderé.
turn reached 180

when the

the stick

should be resolutely pushed and
the rudder neutralized to brake
the further turn and to retain
the glider in diving in

direction reversal
to original one,.

in respect

When the airspeed reached
90 kts perform the second
looping and recover into the

normal flight,

Leaf-slides - /dallying with stéli/.‘tnter

the stalling on the same way as
for the spinning and immedia-
tely break the turn using the
opposite rudder deflection and
short pulling the stick.

Then pull the stick once-more
and deflect th#rudder till to
the stalling into the opposite .

direction etc,

Lruk:OWPT Bieloko-iiala 72000/ 4667 a2
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4.5.2. The following manoceuvres can be
performed only when the correct
location and fastening of all 5 belts

of pilot’s harness is observed,

| mmmmdo RS /-
-: Crew
. . jone person 1 _Iwo persons
Entering the inverted! - :
flight by means of ! 75,5 | 81
helfzrold S e
Enterindthe inverted | ; !
flight by means of (- g0 t 97
bedfsleep 1 T oo
Straight inverted i 20 | 75.5
ié.igbs------- ........ i-“-~ ------- i----n---—’----
: :
Turns in inverted ! !
shighe TN 7o 4 7ss
Recovering fronm ! :
inverted into normal " h
flight by means of ! 75,5 : 75,5
héif-::gél------n-----T' ------- --D-’r ..... e amen v en 09 Mo
Recovering from ! ¥
inverted into normal 59 ! 65
flight by means of : M
halfzloep _ .t b e e —
Controlled roll ' S0 : a8
------..- ------------ J!----- ------ {O---.—-n--”‘m
H
Controlled half-roll-s , I
half-loop __________ L N
Half-loop-half-roll : 108 ! 113
---------------- .-D-—-OT----’-‘----“—"----~~----ﬁ
Flick roll ! 57 ! 59

NOTE ! FLICK ROLL IS CENTRE OF GRAVITY LIMITED
CARRY ONE OR TWO PILOTS AS ADVISED BY THE
" "COCKPIT PLACARD : 18/5/90
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To perform the above manoeuvres by the
rear occupant of two persons crew the
installation of rear 1nstruaent pene
is obligatory.

RECOMMENDATIONS FOR MANOEUVRES
- Entering the,inverted flight by means
 of half-roll, ’

At the initial alrspeed of 75,5/ 81" kts
the giider should be slzghtly pulled
above the horizon and simultaneousely
the rotation initiasted using the full
aileron deflection, Before passing the
900 position the glider should be hold
above the horizon by meams of deflection.
the rudder in direction opposite to -
bank /using the "upper leg"/. |

Then gredually release the elevator
/the full deflection, if mecessary/
and neutralize .the rudder,

In the 180° position break the .rotation
of the glider /neutralize the aileron/
and recover the airspeed to 65 kts
retaining the “above horizon" attitude.
Correct the eventual bank, :

- Entering the inverted flxght by means
of half-~loop |

At the initial alrspeed 90/ 97 kts
parform the first half—loop.

In the inverted position prior to the
nose drop below the horizon pull the
stick resolutely and set the inverted
flight airspeed into 65 kts in
“above horizon* position,

In case the girspeed increases
unintended, open the airbrakg in
advance, |

Druk:OWPT BielekosBiata 72000/ 456/ 82



in invorted fiight*thie hhanoeuvre can be
learnd when the inverted flight is
completely fomiliar to the pilot,

- Straight inverted fliqhﬁ.

The glider should be retained in "above

horizon- attitude'n;th the airspeed of
S - 70 ktg When correcting the

banks pay attention that the stick side

‘and vice versa,

In the prolonged inverted flight the
trimming, if necessary, should be set
into. "nose heavy* Position, using even
the full range of trimming, .
In the straight flight the stalling at
about 859 ktg airspeed is possible,

= Turns in inverted flight

The bank of glider, when introduced

- into the turn, is obtained by means of
side deflection of the stick in the
direction Opposite, to the intended turn
direction, , Lo ,
- It is recommended to control the glider j

A

with the small deflections of ailernn %_

and rudder,

The airspeed in turn is 75,5 kts )

i
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Inerease the airspeed in inverted

- 4-23 -
- Recovering from inverted into hormal
flight by means of half—roll.

flight up to 75,5 kts . Then push the
stick to obtain the above horizon
position and move the stick to aileron
direction /full sileron deflection/,
When passing the 270° position retain
the glider above the horizon by mesans
of smooth deflection of rudder /in
accord to aileron deflection/ and
neutralize the elevator,

In normal position neutralize the
aileron and rudder and return to the
steady flight,

- Recovering frouAinverted into normal .

flight by means of halféloép.'

In the inverted flight with the airspesd
below 59- 65 kts - gently pull the sticki
In the diving_the'airspeed should be
controlled and the glider recovered
into the normal flight on the arce-path
of semi-loop. ~

In case the airspeed increases |
considerably, the air brake should be
extended in advance,

- Controlled roll 1In the normal‘flight

at the airspeed of 97 kts the glider .
should be elevated slightly above the
horizon. In the same time the rotation
should be initiated by means of aileron
deflection, Before passing the 90° o
position the glider should be retained
sbove the horizon using the smooth
rudder deflection in the direction
Opposite to bank /fuse of ‘“upper leg~/.

GruniOw PT Bielosko-Bista /2000/ 466/ 82




Then gradually release the stick and
neutralize the rudder.

When the 180° position passed’, gradually
deflect the rudder in accord to the
aileron, o

When passing the 270~ position ratain
the glider on horizon using the rudder
deflection in accord to the aileron,
In the normal position neutraliize tne
aileron and rudder and return to the
‘steady flight,

NOTE: Having some experience the rolls
can be performed with the initial
airspeed of 88 kts

- Controlled half~-roll-half-loop.

Perform the first half of controlled
roll with initial airspeed of 75,5/ 81
kts . In the inverted position decrease
the airspeed up to 59 kts . |
Then pull the stick passing into the
half-loop. . . -
Pay attention that the airspeed must
not exceed 116 kts - 1if necessary
extend the air brake in advance. -
Recover the glider from diving into the
normal flight,

-~ Half-loop-haglf=roll

At the initial aeirspeed of 108 kts
perform the first half of looping in
such a way that the airspeed in the
inverted position would not drop below"
59 kts . |
In the inverted position push the stick
forwards resolutely -and then perfornm
the second half of controlled rol}l
/deflect the airleron’, retain the
glider above the horizon by means of .

fudder deflections in accord to the f
aileron/, ‘ B

203
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.Therefore to avoid the stalling and

ey

- 425 2
When entering the normsgl position
neutralize the asileron and rudder and
return to the steady flight, |

- Elick roll

In respect to the troubles in correct
controlling of the flick roll at the
rear location of glider c.g. this
Ranoeuvre should be linited to two
persons crew only, Performing of flick
roll depends on the extorting of
autorotation by means of simultaneous
full stick pulling'and full rudder
deflection towards the intended rotation
direction, Ouring the autorotation the
alrspeed decrsases considerably,

unpleasant dropping of the glider at
the end of the manoeuvre it isg
recommended to initiate the flick roll
with the position Pitched clearly
bslow the horizon, | :

In the steep diving accolerate ‘the
glider to 57-.59 kts /not more | /
then simultaneousely pull the stick full].
and deflect full the rudder, S '
The glider performs the autorotation

in respect to longitudinal axis with

the tendency to climbing, Before gaining
the 360° position neutrelize the -
controls to bresk the rotation.

If necessary finish the rotation with
the aileron and return to the normal
flight, |

Druc:OWPT Bielono-Diata 72000/ 444/ b2
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'In respect to the fact that the steady

inverted spinning is not possible to

be performed in the greater pert of
c.g. location range this manoeuvre 1s
not allowed. |

In the case of unintended devaloping

of inverted spinning as a consequence
of inverted stalling the stick should
be’ pulled immediately and the other
controls neutralized, The glider breaks
the rotation nearly immediately and
passes into diving.

It should be recovered slowly
controlling the airspeed,

If necessary, extend the airbrakes

in advance, ) ‘

The recovering from inverted spinning

into the inverted flight is prohibited!|

4.6, Danger and emergency conditions

procedures

4.6.1.

Break or unintended releasing of_tow-

GEME WS Gep Geen e M  CENp  wmm Gy Suwg G SAwm e eew

s  mam et  GeED AR G GG e

' Release the hook /if the cable remained

with glider/,
Bring the glider to correct glide.
lLand in place choosen with respect to

' the wind direction and other landing

conditions.

oy ovn™ s @ww eeme Cemm  Ghme  wmuS  Se=p Ges v e om

In case of lack of required number of
balancing weights /solo light weight

'pilot/ - interrupt the flight and land j
--on .the airfield avoiding the stall,
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Excess of ‘'weights /heavy crew/

= interrupt the flight and land.on

.6.4,

e

- the airfield, _ .

e ST e e et AW ew e e

permissible airspeed

- ouw ewm e W G  em

SR S Pt eemD  Gew me e

In case the airspeed unintended
increases creating the danger of
exceeding the allowed value in normsl
flight /116 kts. / or in inverted
flight / 97 kts / the air brake shall
be extended in advance and the proper
action for decreasing the airspeed
-and making the flight steady should be
taken, -
In such situations the considerable
stick pulling is not allowed,

Emgrgency jettisoning and use of

parachute

Decision to leave the glider:

Leaving the glider is the obligatory

crew rescue, when it is impossible to

land on the ground in controlled way?,

as e,qg,:

- in case of fire or technical fault
making impossible the controlled

flight,

- in case of sudden’, severe mig-
disposition of pilot during the
flight /e.g. injured eyes/?

- in cese of impossible return to the .
ground /e.g. the, extensive fog
region/ | ‘

' The decision of leaving the glider is

taken by the ship-captain, -

DrudiOWPT BiclahoeBiala /20C0/ 404, 8
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Sequence of leaving the glider.
The crew member being not the
ship-captain leaves the glider
firet, The ship-captain leaves the
glider in second sequence after
using all the possibilities to
enable the second crew member to

leave the glider,

Sequence of procedures:
1. Release the control stick

2. Hold firmly and push forwards
simultaneously:

= ganopy lock handle with left
hand’,

- canopy emergency jettisoning
lever /with right hand/.

3. Yhen holding the handles push
the canopy and jettison out,.

4. Release the safety belts,

5. Fold the legs and jump out of

the cockpit, If the glider gets
the quick rotational movement -
jump towards the centre of
rotation,

6. vait at least 3 sec, to get a
distance in respect to glider
and open the parachutse,

Procedures in special cases:

- If the canoﬁy does not allow to
be jettisoned, destroy the
perspex, starting from the
windows. If necessary use the
action of legs. '

- If the cockpit leaving,occurszdn

the altitude below 660 ft open ‘the

parachute immediately paying

50-3.
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attention to avoid a collision of the
parachute and glider structure or

4

another crew member, :

If the cockpit leaving follows on the
high altitude take into consideration:

a/ danger of further climbing on
parachute in the strong climbing
currents /in a cloud/ and danger
of on oxygen lack, low temperature,
or icing. |

b/ danger of freezing the body at
delayed parachute opening.

In respect to these circumstances it
is recommended to stay in the cockpit
of damaged glider /if its condition
allows for/ until it descends to the
altitude of conditions for safe
parachute use.

- If the damaged glider allows for
the limited control and the altitude
does not require the immediate
cockpit leaving the ship=-captain
can help the pupil in leaving the
cockpit /e.g. giving instructions
or maintaining the convenient
flight condition/ acc. to his
decision e.g.: | -

- when controlling the glider to
order the pupil to jettison  the
canopy and leave the cockpit

- delay the jettisoning of the
canopy or after jettisoning to
control the glider again,
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4,7, Assembling and disasgembling /Fig. 5
 and 6/

- .. - 4-30 P . } .

4.7.1,

Tools

L R Ry

assembling lever for fitting the spars
screwdriver
pliers

pin for service of tail plane securing
bolt,

—m—ﬂ—-—-—“-——n

~—-—._~~0—-——

Clean and grease the working surfaces
of disconnected fittings and joints.

Put the fuselage on the assémbly stand|
Support the front wheel /tail skid on
the ground/

Take off the fuselage upper inspection
dodr., Retract the air brake in wings,
set up the brake slider in the cockpit
in the front position and the control
stick in the plane of glider symmetry,

Insert the R.H, wing to the fuselage
acc, to Fig. S /aileron to the neutral
position, air brake retracted/.

Insert the L.H, wing to the fuselage
keeping the ailerons in the neutral
position. Obtain the connection of
pivots and nests’, as well as elements
coupling the control system,

After having wings in position lock

the spars finally by the lever instale
led on spar feet acc. to Fig. 5b,
Insert the main Pin, insert the tommy=-
bar into the hole in glass-fibre membery

' 50=3
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and secure with the safety pin.

6. Assemble the R.H. half of a tailplane
with the vertical stabilizer acc. to
Fig. 6 /insert the tubular spar end
and the front fixing pivot into proper
nests/. .

Connect the control system joint /set up
the elevator and trimming tab properly/.

7. Slide on the L,H, half of a tailplans
on the tubular spar protruding from the
L.H, side of a vertical stabilizer,.
Pull forward the protruding end of
securing pin and lock it turning by 90
Connect the control system joints
/set up properly the elevaror and
trimming~-tab/. After connecting the
L.H. half of a tailplane turn the
securing pin by 90% and press it back
/red mark must disappear/.

(8

8. Check all the connections and operation
of controls, Close the fuselage upper
inspecticn door,

Wi Wb SuEE W Mt @ i s S e e

1. Pull forward the protruding pin securing
the L.H, half of tailplane and lock
turning it by 80° /red mark on. the pin
should be visible/,

2. Take off at first the L.H. and then
.the R_H. half of the tailplane /pull
outside applying the oscillating
motions to loosen the connection/.

If necessary beat the carrying tube end
using the hammer and the wooden block,

3. Retract the air brake and take off the
safety=pin which secures the main pin.

Support the wing ends and take out the
pin, | | .
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4. Support the wing énds; put on the

assembling lever on the spar feet and
loosen the connection of spars with
motion of a lever, ‘ :

Next support the fuselage and take off
at first the L.H. and next the R.H,
wing, | : ,

Install the main pin into the fuselage
fitting and secure with safety-pin,

50=3
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Fig. 2. Installation of board instruments.
Glider with two instrument panels.’

A = Instrument panel of front seat

09
t

Instrument panel of rear seat

C = Location of panels, ports and ducts
in fuselage

1 - Total pressure port

2 = Static pressure port

3a - Total pressure duct end in fuselage
/bottom/

3b - Static pressure duct end in fuselage

/upper/

4 = Rubber ducts

52 =~ Total pressure duct end of rear
instrument panel

S5b - Static pressure duct end of front
instrument panel

6 - Drainage unit

7 - Bottle
8 = Compensator

9 - Airspeed indicator

10 - Variometer

11 - Altimeter

12 - Turn indicator

13 - Compass

14 - Turn indicator battery socket

15 - Turn indicator switch

16 - Nuts fixing the rear instrument
panel to canopy

Arrows mark the drainage unit. end which
should be disconnected when draining the

installation.
17 -~ {1 tube
18 = K=1 tube duct

50-3
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Fig. 2a. Installation of board instruments

10
11
12
13
14
15

O 0 N O N -

Glider wit one instrument panel

- Total pressure port
- Static pressure port
- Drainage unit

- Bottle

= Compensator

-~ Airspeed indicator

- Variometer

- Altimeter

- Turn indicator

= Compass

- Turn iddicator battery socket
-~ Turn indicator swith

Arrows mark the drainage units ends 6,
which should be disconnected when
draining the installation.

*16 ~ E=1 tube duct

50-3.
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Fig. 3. Wiring diagram of electric turn
indicator

1 -« Turn indicator
2 « Switch
3

- Batteries /the poles arrangement
shown .on drawing/

50=3
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‘Fig. 5. Winga-fueélage assembling

N b W

)]

10
i1

-

a/ R.H, wing fitted to fuselage

b/ Locking the spars by means of assembling
lever attached on thrust pivots,

Full arrow: rigging. Broken arrow:

L.H. wing prepared fpr fitting

‘derriging

' Spar root pivots
Fuselage pivots
Self-aligning nests .in wings
Control system joints in wings

Air brake control system joints in
fuselage ‘

Aileron control system joints in wings

Aileron control system joints in
fuselage

IMain bolt with tommy-~bar
Safety = pin

Spar thrust pivots
Asseambling lever

R.H, wing
L.H., wing
Fuselage
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Fig. 6. Assembling of horizontal

10

tailplane

R.H. half tailplane /with carrying
tube/ fitted with fin

L.H. half of tailplane with
trimming=tab

Cérrying tube

Carrying tube nests in L.H, half
Pivot fixing fin half

Securing pin in dissecured position
/protruded forward/, secured. position
/small hole in wertical position/.

Red caution sign visible in this
position disappears when the pin is
pressed in,

Trinning-tab control joint on L.H,
half of control surface '

Trimming-tab control joint on
vertical stabilizer

Control joint on elevator

Elevator control joint on vertical
stabilizer.
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Fig. 7.

Colour markings of airspeed indicator
dial

4 - red

- yellow

- green
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