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1. SAILPLANE DESCRIPTION

1.1, GENERAL DESCRIPTION
/Fig. 1/

The SZD-30 "PIRAT" is a single-seat "Standard" class saiiplane of good perfor-
- mance, designed as a general purpose sallplane for training and performance flights,
including aerobatics. '

It is of wooden construction. A high-wing monoplane with a "T"-configuration tall
unit. The wing is in three parts with a characteristic dihedral of outer parts. The
wing centre section, of rectangular shape, constant laminar aerofoll section,without
dihedral has a multilongeron structure /no spars/. The wing stressed skin 1s made of
double layers of plywood and is formed in concrete negative moulds. The wing centre
section locates extendable, double plate type, aerodynamic brakes. The wing outer
parts are of trapezoidal shape, of single-spar structure, plywood covered.

The wooden fuselage 18 covered with plywood, The cockpit canopy is suspended on
side hinges and can be jettisoned in emergency. The wheel brake drive 1s connected

L™
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with air brake drive, Tha wheol band brake operates directly on the tyre, There are
two launching hooks for botp asrotow and winoh launching, Moreover, a hook is provi-
ded for bdbungee 1aunoh. The fuselage rear part has permanently bullt-in grips for 1if-

ting up the tail,

The instrument panel containss air speed indicator, altimeter, total energy va-
riometer 5 m/sec., rate of climb indicator 30 m/sec., eleotric turn- and bank indi-
oator and a compass. Owing to permissible all-up weight margin, installation of oxy-
gen and radio systems could have been foreseen, 2 very spacious luggage compartments

behind pilot 8 rest are provided.

The sailplane distinguishes itself by aimpla servicing, easy assembling nnd tran-
sportation, With wing outer parts dismounted,” the sallplane has its span reducad to
half size which oonsiderably helps the handling and storage in hangars. '

1.2, MAIN TECHNICAL DATA

1-2..‘

Span
Length
~ Height
Wing area
ﬁﬂpeut ratio

Wing ocentre seotlon
/rectangular/ chord

Mean aerodynamio chord

15,00 m
6,86 m
1467 m

12,80 8Qem

163

103.0 om
94.5 cm
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Reotangular wing aerofoll
geotion Fx 61-168

Outer wing aerofoil geotion Fx 60-1261

]

FLIGHT INSTRUMENT INSTALLATION /Rig. 2/

ted on a panel suspended on shoc
1 -of detachable top cover, made of leminate, The

e fastened to fuselage structure in front of the
adapters are located in the fuselage  NOSECe

A1l instruments are loca k—absorbgrs.(!onduits end

joints are accessible after remova
variometer compensating _hdttles ar
panel, Total energy and static pressure
The static pressure tube has a dehydratore
fed by one of the two available piles with possibility of switching over. The piles

.re located beneath the f£light instruments.

LY

OXYGEN INSTALLATION
/Fig. 8/
The seilplane is adapted to receive an oxygen breathing apparatus of the type ! :
SAT-5 located as follows:
- A iolumn with SAT-5 apparatus on the cockpit £loor ahead of the control ”stick. The
column contains the pressure gauge with oxygen flow indicator, the inhaler /regu-
jetor/ end the mask hosb end-plece.

EEE
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— Oxygen cylinder &4 litres 150 kg/sq.om with cut-off valve and charging valve ‘with
" non-return valve in the bottom luggage compartment.

7]
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2. OPERATING LIMITATIONS

1/ Maximum permissible empty sallplane weight with equipment

° indispensable to flight 255 kgs
2{ Permissible useful weight /pilot+parachute+disposable load/ min, 65 kgs
max. 115 kgs

3/ Maximum all-up weight * ' 370 kgs

4/ Empty sallplane /with equipment indispensable to flight/
centre of gravity distance from wing leading edge, measured
on sallplane so set up that the fuselage rear leveling point

is by 250 mm higher than the front one 63.5 =2 cm
5/ Permissible 1limits of centre of gravity positien in f£light
- with respect to M,A,.C. 27 - 44% M.A.C.
-~ with respect to the leading edge 28.5 - 46.6 cm
6/ Proof load facter b.0f ~1o3” 165072340
7/ Ultimate load factor +10.3/=5.2
8/ Wing natural vibrations frequency approx. 164/min

9/ The operating range extends to:
Mac, flight speed IAS Xm/h




SZD-30 ,Pirat" Sailplane CiHvywo & (.aw IRE "Ogg'j-sb /mm‘

Still air I Rough air Turbulent air
Gus¢ts J
up to =4 m/seoc. up to =10 m/sec. up to i30 m/sec.
g8/ Winch launching, surface
wind up to 12 m/sec, 120 120 —
b/ Aerotow take-off,surface l. R o
wind up to 18 m/sec. I w8 40O 4135 _ 1p0”
¢/ Dive | 280195 165 35 A
d/ Flight with extended . : 5 % . :
brakes 250 | 95 465 135 40

e/ Bungee launch with

ace wind up to y&m/sec, 15
£/ Opening of air brakes at speeds up to j} kan/h
g/ Flight in clouds WitEoutslistito diooharres o e o= 4h Fo R RipDEN
h/ Altitude flight upon condition of installlng and efficient oxygen apparatus

1/ Aerobatics: leeps
Otry=Sict; _
J/ Training flights after dual control training

and dive

10/ Limitations
a/ Not admitted to, night flying
b/ Flights in icing conditions are not recommended
¢/ Alr brakes shall be closed at speed below M@)]ﬂn/h

lﬁ:-z-;zJ
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-

11/ Supplementary conditions
a/ When using steel cables for launching, apply safety link of 690 kg tens. str.

' b/ Before taking-off for a flight to accustom himself to the sailplane, the pilot
shall get acquainted with the flight manual and, in parficular, possess the know-
ledge of how to act in case of emergency in order to jettison the canopy and,even-
tually, bale-out.

¢/ In view of insignificant value of the aerodynamic error, in flight 1limitations
/chapter 2/ the value of EAS is taken as equal to IAS.
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2, PERFORMANCE DATA
/Fig. 3/

At 340 kg flying weight /wing loading 24.6 kg/sq.m/,
the saillplane shows following performance /measured in flight/:

Minimum air speed 60 km/h
Minimum sinking speed : 0.70 m/sec,
at an alrspeed of 75 km/h
Maxdmum gliding ratio 31.2
at an alrspeed cf 83 km/h .
Points of gliding polar and gliding ratio curve are given in the table beneath:
V kam/h 65 70 80 90 100 120 150 200
W n/sec. 0.78 0.71 0.72 | 0.82 |0,98 1445 2NN RS
d 2342 27.5 . | 31,0 | 30.5 | 28.4 2340 16,9 10,0
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4, SERVICING THE S AILPLANE

4.1, INSPECTIONS

4.1.1. Before flight
Before flight on a given day carry out the following pre-flight inspection and

check the: :
— validity of certificate of airworthiness in the sailplane log book,

~ integrity of structure and covering,

— securing of assembly parts and control drive Joints,

— control system operation,

- closing and release of launching hooks,

-~ closing and opening of canopy,

~ wheel tyre pressure 1.8 kg/sq.cnm /flattening of the tyre under the weight of the
empty sailplane, on concrete surface, shall not exceed 3-4 cm/,

-~ pilot’s safety belts,'

~ functioning of the airspeed indicator /when closing by hand the air intake to

_“.- :
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total pressure adapter - the pointer should reaot to air impact; the same goplies
to static pressure heads, when air is blown into eaoch of them/,

'~ condition of holes for static pressure /if necessary, pierce with a pin/,

- functioning of turn-and bank indicator,

oxygen system acce to 4.10.3.

Immediately before take-~off

Immediately before take-off inspect the following itemss:

luggage fastening,
turn-and bank indicator operation, -

control system operation,
closing /retraction/ of air brakes and canopy locking,

closing of leaunching hook,

After flights

—

After flights proceed as follows:
carry out the inspection as before flights,
remove eventual faults and clean the sailplane,
enter flight data into the log book,
if the sailplane got drenched - remove the leaks, drain the
dehydrator and let the sailnlane dry.-

static pressure tube

1]
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4,2, ASSEMBLING AND DISMANTLING

4,2.1. Description of wing-fuselage joint and wing section interlinkage
/Fig. 4/

Wing centre section Joins the fuselage by means of two pairs of coaxial main
fittings /1, 2 and 3, 4/.-

Each pair is linked by a long pin /5/ which has two working c¢ylindrical
sections /fore and aft plus the handle/. The éecurity of the end pin is achieved
through immobilizing the handle by a safety catch /6/.

The outer wing part has a load carrying fitting /7/ and two stop-fittings /9
and 10/ collaborating with corresponding elements of wing centre section. The wing
outer part 1s connected with the centre section by means of a vertical cylindrical
load carrying bolt /13/ with a safety-pin /14/.

Installing and drawing-—out the bolt is made with the help of the structural
wrench /15/ which is beforehand screwed together with the bolt /13/. The same
wrench serves to assemble the tail unit, The drive end-pleces become accessible

after removal of the back cover /16/ and through inspection openings /19/ on wing
internal surface,

-

“e2.2, Description of elevator unit - fuselagze connexion
/Fig. 5/

At positioning the tail plane on the tail fin the "I'" — shaped duraluminium
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fitting /1/ enters into its seat /1a/ and the front spigot /2/ gets in the corres—
ponding socket /3/. The connexion is ensured by the fastening bolt /4/ screwed into

.the hole /4a/. The bolt is actuated by means of the structural wrench which shall

be beforehand screwed together with the bolt, After closing the 1lid /5/, the bDolt

/4/ is automatically secured by the finger /6/.
While mounting the tail plane, the trimming tab drive is automatically linked

through the lever /8/ getting in mesh with the forked piece /7/. The elevator drive

Joint is accessible from outside /9, 10/.
When assembling and dismantling the tail unit, it is allowed to use the bars

protruaing from fuselage rear, serving to lift the tail, Using them as footrest gi-
ves easy access to the fastening bolt. :

4.2.3, Control system connectors

/Fig. 4 ani 5/
The central connector of aileron drive situated on push-rod in the winzg /Fig.
4-17/ is put upon the drive lever fixing pin in fuselage and is secured with safe-

t'y Pint
The trimming tab has a fork connector /Fige 5 - 7, 8/ which gets connected

automatically at-mounting the tail unit,
All remaining dismountable push rod end-picces of allerons, air brakes and ele-
vator have quick-relcase connectors /Fig. 4 - 18, 20 and Fig. 5 - 9/ which require
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4.2141

L4,2.5.

Lelobo

no tools for servicing and have no loose parts, When the connector is correctly
coupled, the forked arm of bush /22/ locks the end-piece of connector fixing pin
/21/ . :

The bush is locked automatically by means of the spring catch with  push-but-
ton /23/.
Note
ON A SECURED CONNECTOR THE PUSH-BUTTON /23/ MUST PROTRUDE FROM THE HOLE IN THE
BUSH.

Assenbling tools
/Fig. 4 and 5/

The only tool necessary for assembling is the structural wrench /15/. It ser-
ves to tighten the wing pins /bolts/ and the tail plane cylindrical bolt. One of
wrench arms carries a screwdriver.

Assembly team

With some skill the assembling can be performed by a team of 3 persons. WVhen
mounting the wing centre section, the help by 2 other persons is desirable.

Assembly time

Amounts to 5 - 10 minutes depending on the team ability.
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4,2,7. Order of assembl operations

1/ Open the canopy and take out the main pins, Remove the back cover, Take out the

load carrying bolts.
2/ Clean and grease with petroleum jelly the working surfaces of fittings, ©bolts,

sockets and oontrol system connectors,

3/ Hold down the fuselage and put correctly the wing centre section, Insert the main
pins and secure the handles with wedges. Connect aileron control /drive/ and se-
cure with safety pin. Connect and secure air brake control elements acc. to 4225

4/ Sorew together the structural wrench and one of the load carrying bolts., Set cor-
rectly the wing outer section till the fittings overlap, then insert the load
carrylng bolt. Set the bolt hole in flight plane and secure it with the safety
pin /from the front to the back/.

Release the structural wrench, Using the inspection opening in wing lower surfase
connect and secure the alleron drive acc, t0 4.2.3.

Remark X
THE IOAD CARRYING BOLT MAY BE INSTALLED BY MEANS OF THE WRENCH ONLY BY PRESSING THE
BOLT IN WITH SIMULTANEOUS OSCILLATING-ROTARY MOTION.

IT IS NOT ALLOWED TO DRIVE IT IN WITH HAMMER, b :
Proceed in the sawe manner when mounting the other wing outer part,

5/ Set the trimming tab and its slide in the cockpit near its neutral position,
Screw together the structural wrench and the vertical bolt fastening the tail
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’

plane, put the tail plane onto the fitting /1/ and socket /3/. The drive of trim
ming tab shall be thus connected automatically, Screw-in the fastening bolt /4/
and screw it home using the strength of one hand onl y 8lightly moving the tail
plane, The tightening of the screw shall remove any clearance., After tightening
the wrenoh arm must be aligned in the sailplane symmetry plane or be perpen~
dicular to the latter, :

6/ Remove the wrench and close the 1id. Use the screwdriver for screwing down the
securing screw.

7/ Conneot and secure the elevator drive acc., to 4,2.3,

8/ Check all connexions and move several times the drives of control surfaces, air

brakes and trimming tab, Close the inspection openings and install the back co-
Vver,

Le2eBe Diaaséemblx order
1/ Disconnect following control systems:

- control drives /connectors of aileron and ailr brake control drives are acces-
sible after removal of the back cover/,

~ alleron outer drives /faccessible through wing lower inspection openings/,
~ elevator drives /comnector at the elevator/.

2/ Open the 1id on tha tail plane, install the structural wrench, undo the sorew
and take away the tail plane,
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3/ Release the load carrying bolt safety pin of one of wing trapezoidal parts and
install the structural wrench. Hold down /discharge/ the wing part under dis-
assembly and tips of both trapezoidal parts and remove the load carrying bolt.
Take off the wing outer part. Put back the bolt into fittings of the wing cen-
tre sectlon and secure with the safety pin. Dismount in the same way the other
wing outer part., : _

4/ Release the safetying of main pins and draw them out., Take off the wing centre
section. Put the pins back into fuéelage fittings and secure with safety wedges

SERVICING ON GROUND

Sailplane ground handling

Hauling with speed not exceeding 10 km/h is recommended, Fasten the towing ca-
ble to the front towing hook., When hauling on concrete or on uneven ground, hold
up the tail using the carrying handles.

Closing and opening the canopy

In order to close the canopy pull inside the supporting tie, then introduce the
lecck and the set claw into their sockets in the port side, press the lock to the
port and pull the lock small lever to the rear. The lever is accessible from out-
side through the inspection opening,
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445.6.

The release of the lock takes place after shifting the lever forward.

Closing the canopy by means of a key

The canopy lock may be blocked in closed position by inserting from outside
/through the hole in glazing/ a typical inset lock "MEFAZA", This lock must be put
in together with its key. When the key is withdrawn the lock is secured and the
canopy cannot be opened without the key.

Shiftine pilot s rest

When adjusting the backrest take care to position symmetrically the right and
the left pins and to correct setting of those into holders.

Ad justing the pedals

is carried out from pilot’s seat, feet put on pedals. For this purpose:
-~ pull and retain the grip on the starboard,

—~ set the pedals in desired position,
-~ release the blocking grip.

Closing the towing hooks .

Control cables projecting outside serve the purpose of closing the hooks. Each
hook is closed separately.

4 - 9
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Picketing
Prior to picketing the sailplane shall be placed against the wind at 45°. The
wing tip directed upwind must be supported at approx., 1 m height. Anchor the

sailplane by:
- front launch hook /forward/,
~ tail skid or tail carrying handles /rearward/,
~ passes in wing tips /at 450 outside, forward and rearward/.
The control stick shall be immobilized by means of belts and the rudder secured
from outside, Close the canopy and the inspection window.

Put on the canopy cover,

Protection against atmospheric effect

The sailplane ‘'shall be protected agalnst rain, insolation and dust. If drenching
is unavoidable the sailplane shall be thouroughly wiped and leakages removed. When
at rest /especially on an accidental field/ the canopy must be pgotected by a co-
ver,

Inflating the tvyre

The valve for inflating the tyre is situated ofi the wheel right side and is
directly accessible through the recess in the side plate. Use the pump with a hose
without the end-plece - the hose end is being put direotly onto the valve.




FLIGHT MANUAL

Pumping shall reach the pressure of 1.8 kg/sq.cm /the flattening of the tyre must
be equal to 3 -~ 4 cm under the weight of the empty sailplane/.

4,4, PIIOT IN THE COCKPIT

The cockpit lodges comfortably the pilot of up to 2.00 m stature with a back-
type parachute. Prior to take the seat in the cockpit it is necessary to adjust
the parachute position depenﬁing on pilot’s stature and weight, Pilots weighing
less than 70 kgs should take advantage of the extreme front backrest position.

Pedals shall be adjusted after the seat has been occupied. This adjustment can
also be carried out during the flight.

The pilot girded with safe%y belts must have freedom to perform full deflec-
tions of control stick and pedals and be able to reach by hand the instrument pa-
nel,

Access of fresh air is ensured by ventilation flap adjustable by means of a push
rod at the right side of instrument panel, and otherwise through canopy small win-
dow,.

Four side-pockets make easy the use of maps, charts etc, When preparing for a
prolonged flight remove the funnel from its receptacle under the seat, because 1t
is not easily accessible during flight. ‘

Remarrk

SMOKING IN THE COCKPIT IS FORBIDDENI
O - 110
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4.5, INTRODUCTORY FLIGHT

The introductory flight may be performed with application of any launching me-
thods, Prior to undertake the flight, the pilot must get acquainted with arran-
gements inside the cockpit and be aware of procedure to adapt for jettisoning the

canopy and bailing-out in emergency.

4,64 FLYING QUALITIES

4,6.1. General characteristic

_ Flying qualities of the sallplane allow to use it safely for training <flights
/after dual control training/ and performance flights as well. The characteristic

features are:
~ stalling speid ranging from 58 km/h /light pilot/ up to approx. 62 km/h / heavy

pilot/,
~ very good controllability, especially the lateral onc,
~ time required for reversing the direction of circling at 450 bank is approxe. 3.5

SEC ey
-~ low elevator control force,
~ mean aileron ‘- and rudder control forces,
-~ efficient trimming tab,
- very good circling qualities with flight controls set near their neutral posi-

tion,
5 =~ 12
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- correct side-slips at bank up to 200,
- never exceed speed with air brakes extended and max., permitted flying weight of

370 kgs is 240 km/h.

4ebe2e Aero=-tow

The take—off may be performed on grass—covered ground or on concrete. The ad-
missible thickness of snow covering for take-off on the wheel is 15 cm,Beyond that
value it is necessary to mount the skis.

Before taking-off the trimming tab must be set in neutral position. The admis-
slble cross wind velocity is 5 m/sec.

Dusing the ground run the elevator shall be kept close to its neutral position. |}
After unsticking the sailplane must be held down in level flight by easing the
stick slightly forward. When sufficient speed 1s reached, correct the trimming tad
setting, The aero tow speed shall be not less than 95 km/h,

4.6.3. Winch launching

It is advisable to take-off using the bottom hook since it is a correct and agre-
eable manoeuvre permitting to reach greater height. The trimming tab must be set
in neutral position,

With cross-wind the taking-off must be performed by banking. The sailplane up-
wind, The admissible crosswind velocity is 5 m/sec.

4 = 13
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The ground run is short enough and proceeds smoothly without longitudinal os-
cillations. After unsticking the sailplane should be held down applying a slight
force upon the stick and next, pass over to a steep climb, slightly pulling the
stick back. The best airspeed at winch launching is 90 - 100 km/h,

In the final stage of climbing the stick may be still pulled back a little.

Prior to cable release it should by loosened by easing the stick by a short
motion forward. After release, the trimming tab setting shall be adjusted.

With a cable appr. 800 m long and headwind of 2 m/sec., the height reached 1s
about 250 m,

Using the front hook for launching, the trimwming tab must be set in neutral
position. After unsticking the elevator shall be gradually pulled back till the de-
sired angle of climb is reached. Should longitudinal oscillations appear,they must
be suppressed by slightly easing the stick forward. The height attalned with this
method of launching is about 60% of the height reached when launching is made with
the use of bottom hook.

Bungee launch

For bungee launch a single rubber cord with the assistong team of 2x5 persons
is sufficient, With cross wind it is advised to use a doutle cord with 4x4 team.The
admissible crass wind velocity in those circumstances is 5 m/sec.

For the take-~off the elevator and the trimming tab must be set in neutral po-
sition. After the launch, the trimming tab position shall be adjusted Jcorrected/.
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4.,6.,5, Flight with air brakes extended

L.6.6,

The sailplane design allows to extend the air brakes within the whole range of

permissible flight airspeeds.
At opening the airbrakes in flight with over 150 km/h speed, a strong jerk in the
drive can be felt, which necessitates a strong withholding of the slider handle, The
retraction of alrbrakes shall not be operated at speed exceeding 200 km/h.
Extension and retraction of alirbrakes does not cause perceptible changes in
sallplane aerodynamic balance, '
The 1limit speed in drive with airbrakes extended /never exceed speed/ and the

maximum permitted flying weight of 370 kgs is 240 km/h.

Landing

-Thé approach to land is to be periormed at approx. 85 - 90 km/h airspeed and
at 100 km/h with a strong headwing.

The angle of glide path is to be regulated using the airbrakes and eventually,
applying side-slipping with bank up to 20° /at height over 10 m/. Durong side-slip
with extended brakes a slight fuselage vibration can be felt.

Dependent on the extent of air brake opening, the touch down speed is approxX.

60 ~ 65 km/h, The wheel-brake begin to operate as the air brakes are extended nea=

1y to the half of their full travel. During the landing run the braking effect can

4 - 15
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be increased to the point of full braking of the wheel, The efficiency of the trake
1s lessened on a wet ground or in case of inadequate pressure in the tyre,

4,6,7« Stalling

The stalling speed is appr. 58 km/h /for a light pilot/ and up to 62 km/h /for
a heavy pilot/. _

The séilplane stalled in a level flight maintains its "nose above horizon" at-
titude for quite a long time, then dﬁops smoothly, without loss of its control-
lability. Further pulling back of the elevator when the sailplane loses height,
causes loss of controllability and makes the sailplane sharply drop one wing,

At full pulling back the stick, the sailplane tends to get into spin. Bringing
the elevator back to neutral position restores the controllability.

In circling, when stalled, the saillplane keeps the '"nose above horizon" atti-
tude for a long tim: with the tendency to increase the bank. Only when the stick is
further pulled back, the sailplane begins to drop and tends to start a spin,

The recovery occurs as soon as the elevator is bronght back to neutral position

4.6.8. Spin

4 =~ 16

The character and behaviour in a spin depend on pilot’s weight and on aileron
deflection.

When the aillerons are Jeflected "against spin', the sailplane cannot be spun
regardless to centre of gravity position. :




r".

FLIGHT MANUAL

With not deflected ailerons the spin may be started with pilots whose weight
is below 90 kgs. 3 :
With ailerons deflected"with spin”a steady spin can be started at any pilot’s
weight,
Deflection of ailerons "with spin' facllitates introduction and maintaining
of a steady spin.
The recommended method of initiating the spin is:
1/ To stall the sailplane statically.
2/ Just before the sailplane drops, to deflect the rudder and ailerons in the sense
of autorotation.
3/ If longitudinal oscillations appear /with a light pilot/, to restore the alle-
rons neutral position,

. The character of the spin is established during first two turns. A slight jer-
king of the stick caused by the elevator takes place. The inclination of sailplane
longitudinal axis to the spinning axis and the speed depend on pilot’s weight and
are respectively:
~ for a heavy pilot: approx, 80° at 120 - 130 kum/h,

-~ for a light pilot: approx. 40° at approx, 50 km/h,
Release of controls or withdrawal of at least one of controls from position in
which the steady Spin‘hhs begun - causes recovery from the spin, almost without

delay /for a heavy pilot/ or with a delay up to two turns /for a light pilot/. The
recommended method of recovery:

SEAS e
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1/ Deflect simultaneously the rudder and ailerons in direction opposite to that of

spin autorotation.
2/ Bring the elevator back to neutral position.
3/ Recover the sailplane from the dive.

The delay in recovery when applying this method does not exceed 1/2 of a turn
even at the most unfavourable position of the center of gravity.

Aerobatics

Prior to performing aerobatics, the pilot shall tighten the safety belts and
maeke sure that parachute backrest is properly blocked.

The sailplane performs correctly the basic: aerobatic manoeuvres and besides the
flick half roll and the controlled half roll, The initial air speeds for particu-
lar manoeuvres are: _

L O L OO e e S R e o i e e« o o o o s o o oo o n CUEEINOESEE0 M/
O s A L T R R oIe e e o o ¢ o o o o o o o o O ESEAEONEM/h

T OT SD I Ta ] e R R N R e 6 o o o o o o : o vie e leiennn 00 km/h

—~ for flick half roll and dive oUt 4 v o ¢ o« « o o o « « « « 90 Xm/h

= for nalfirolTHandRdAVIROUTEe s '« s « s o ¢ o o o o » o o o ABORM/h

When performing aerobatics, it is necessary to take into account that the sailt
plane accelerates quickly in vertical elements of the manoeuvre /e.g. in half roll
and dive out/. In stall turn, in upward elements of aerobatic figures, the effi-
cilency of the rudder decreases rapidly thus necessitating a quick counteraction.
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INSTRUCTIONS FOR FLIGHT CAICUIATION
/Fig. 7/ '

The calculating disc of rate-of-climb indicator WRs-5 of the sailplane '"Pirat"
has a scale of crossing speeds, worked out diasgramatically on the base of the gli-
ding polar curve according to Mo Cready method, When the disc is set with its ini-
tial mark "75" to the value "O" of the rate-of-climb indicator as shown in Fig.7b,
the scales form the followinz table: '

Disc km/h 75 90 |100 110 | 120 | 130 | 140 | 150 | 160
Rate-of-=climb

indicator O] .25 1.8 2.6 | 3.3 4.2 5.0 | 6.0 | 7.4
n/sec.

Use of the disc is illustrated by the two following examples:
a/ Flight with maximum permissible cruising speed
/in relation to ambient air/

After leaving a thermal, set the initial mark "75" on the value of mean rate
of climb, which is determined approximately according to rate-of-climb readings
during circling /Fig. 7a/.

While crossing to the next thermal, the speed indicated by instrument poin-
ter on the calculating disc, is to be maintained /crossing speed/. The crossing

4 - 19
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speed and the oruising speed /in relation to ambient air/ depend on
current speed between thermals, Assuming for simplication the absence of des-
cending currents, the following table is obtained for the sallplane "Pirat":

vertical

Mean rate of
¢limb

m/seo.

0

0.5

1.0

165

2,0

2eD

340

4,0

Speed between
thermals

km/h

83

92

102

113

122

132

e

144

155

Cruising speed
km/h

34e5

20.5

62

70

77

kL

83

93

102

The true value of crulsing speed /in relation to ground/ varies
on wind veloclity, It is determined by addition of both vectors.

b/ Flight with maxdmum possible range /in relation to ambient air/

depending

Proceed as in example a/ but set the initial mark "75" on "0" of the rate-

of-climb indicator /as in Fig. 7b/.

In flight up the wind, in order to get the maximum range in relation to
ground, the air speed 1s to be increased and in flight with tail wind decreased
respectively in relation to the value indicated by the caloulating diso,
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FLIGHT IN THE RAINFALL

The raindrops make worse the performance and the forward visibility, High air
humnidity in the rainfall zone favours deposition of vapour on canopy inner surface,

The static pressure tubes may accumulate water and that involves the deorease
and even total decline of A.S.I. readings. ’

For these reasons flying in the rainfall must be limited to a minimum. In una-
voldable cases the canopy window shall be opened and the front ventilation flap
slightly deflected. 3

After the f£light in rainfall the transmitters of static pressure shall be dis-
connected from the instruments and blown éhrough. The dehydrator shall be drained.

FLIGHT IN ICING CONDITIONS

Flights in icing conditions shall be limited to unavoidable cases as they may
cause deterioration of performance, clogging of the air speed indicator tubes, lack
of visibility and jamming by ice of flying controls.

If icing effect has been ascertained, the window shall be opened and serodynamic
brake drives set in motion from time to time,

After flying in icing conditions, the total energy and static pressure tubes
shall be disconnected and blown through, |

4 -~ 21
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SERVICING AND USE OF THE OXYGEN SYSTEM
/Fig. 8/

Functioning

The SAT-5 is a high pressure oxygen apparatus /150 kg/sqe.cm/, with constant
oxygen flow and regulation by leaps of oxygeéne percentage contents in the mixture,
The apparatus may be used up to 12 km altitude. :

In sailplane “Pirat" the main group of SAT-5 apparatus, consisting of messure
gauge /7/ with oxygen flow indicator /8/, inhaler /9/ and mask hose connector
/10/, is located in column /1/ in front of control stick, within pilot’s reach.
The oxygen cylinder with cut-off valve /2/, nonreturn valve /4/ and charging val-
ve /3/ are placed in the bottom luggage compartment,

The inhaler /regulator/ consists of a reducing valve and dosing nozzles,. By
means of inhaler knob the mechanism can be cut off or set on one of four altitude
ranges /4-6, 6-8, 8-10, 10-12 km/, or, finally, put into energency position.

When the system is operating the oxysen, reduced to the pressure of Spprox.
1.5 kg/sq.cmy, flows in a continuous strecam from inhaler /9/ to Ilow indicator /8/
and further to mask /12/ and rubber bag /16/. Thc auantity of oxygen supplied is
adjusted by the pilot /stepped regulation/.

The bag ensures a thrifty operation of the oxygen breathing apparatus in spite
of the steady oxygen flow,
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At altitudes below 8 km the pilot, when inhaling, absorbs additionally the
ambient air through the adjustable respiratory valve /14/ in the mask., Above 8 km
this valve must be closed.

At expiration the used air enters the bag and mixes there with fresh oxygen;
partially, it escapes into the atmosphere through expiratory valve /15/.

The rubber drain plug /17/ serves to evacuate the condensed water. The appa-
ratus works within pressure range 150 to 10 kg/sq.cm., With initial pressure in the
4 litre cap. cylinder equal to 150 kg/sq.cm, the pilot has at his disposal

4 x /150-10/ = 560 litres

Filling the cylinder

1/ Open the luggage compartment and inspection opening /3a/, unscrew the charging
‘valve cap and connect the filling sect.

2/ Set the inhaler knob in position "closed".

3/ Open the cut-off valve /on the cylinder/ and put into operation the £illing
gset checking the charging process after board pressure gauge.

4/ When the the pressure of 150 kg/sq.cm is reached, close the cut-off valve,dis-
connect the filling tube and plus the valve.

Caution .

PRESERVE ABSOLUTE CLEANNESS WHEN SERVICIKG FITTINGS AND CONNECTIONS THAT MAY BE
AFFECTED BY OXYGEN UNDER PRESSURE. EVEN TRACES OF GREASE FROM HANDS IAY CAUSE

EXPIOSION OR FIRE! 4 - 23
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4,10,3: Inspection of the oxymen system before beginning the flights

4/ Carry out inspection of accessible parts of the oxygen system, check if there
are missing elements, defects or dirt. .

2/ Close the inhaler, Open the cut-off valve /on the cylinder/ and check oxygen
pressure. The minimum recommended is &5 kg/sq.cm, Close the cut-off valve and
> min. later read the oxygen pressure again, tapping the pressure gauge. Fres-
sure drop should be almost imperceptible. If a leakage is detected, all conneo-
tions shall be checked in succession by covering them with soap foam, Tighten
the connections till they become leakproof, Clean the soap traces.

3/ Disconnect the mask hose /bayonet joint/. Check oxygen flow by setting the in-
haler successively on all working ranges. At each knob position, close for =a
while the hose end with finger: the pointer shall react immediately.

Caution
SHUT TEE END—PIEQE FOR AS SHORT A WHILE AS POSSIBIE, IN ORDER TO PROTECT THE FILOW

INDICATOR DIAPHRAGM AGAINST OVERLOADING.
4/ Apply the disconnected mask to the face, close the respiratory valve and shut

the hose inlet with finger. Try to respire, If this is impossible, the set
mask+bag may be considered tight enough.

4,10.,4, Pre=flight inspection of the oxygen system
1/ Open the cut-off valve and read oxygen pressure which should amount to mine.
|4 - 24 45 kg/5qeCMe
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< 2/ Close the inhaler and the respiratory valve, Put on the mask and adjust correo-
: tly the fastening strips., Check the proper mask adherence to the face by trying

to breathe,
3/ Switch in turn all working ranges and check the oxygen flow to the beag. Obser-

ve the reaction of oxygen indicator when changing the ranges.
4/ Close the inhaler, Put aside the mask, Open the mask respiratory wvalve.

4,10,5, Making use of the oxygen system in f£light

1/ After 30 min of flight at 3000 m altitude above sea level or having reached the
altitude of 4000 m - carry out following operations:
~ set the inhaler on "4-6" range,

-~ check the opening of mask expiratory valve visually,
-~ put on .the mask and breathe, The mask bag shall hang freely and not be pres-

sed,
Observe the indicator work and bag throbbing, check the oxygen pressure,

Before 1t drops to 10 kg?sq.cm descend below 3000 m altitude,

Caution

OBSERVE ACCURATE SETTING OF THE INHALER ON THE DESIRED RANGE /SNAP 101/, IN TiHE
KNOB INTERMEDIATE POSITION THE OXYGEN OUTPUT IS EQUAL TO THE TOTAL OUTPUT OF BOTH
ADJACENT RANGES AND A QUICK EXHAUSTION OF OXYGEN RESERVE TAKES PLACE.

|4 - 25]
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~ IN CASE OF INDISPOSITION SWITCH THE INHALER IMMEDIATELY ON THE EMERGENCY RANGE

e i e

AND RETURN AS FAST AS POSSIBLE TO THE AIRFIELD!

~ NEVER ALIOW THE CYLINDER TO DISCHARGE BEILOW 10 kg/sq.cm PRESSURE,

2/ Use of the installation during olimb

Altitude in km - . Set the inhaler Respiratory wvalve
above sea level | on range B shall be
4 /3/ 4 - 6 Opened
6 6 -~ 8 «Opened
8 8 -~ 10 Close!
10 10 - 12 Closed

3/ Use of the installation during desocent

Altitude in km a.,S,L - Set the inhaler on range| Respiratory valve shall bEI
10 8 - 10 Closed
8 6 ~8 Openl!
6 4 ~ 6 Opened
| > Closel Put the mask away
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4/ Mean oxygen consumption

Altitude range Oxygen cutput Time of oxygen reserve consumption under
kn a.S.L. litres/min pressure kg/sq.cm
150 | 120 80 50 30
5 -6 2.5 34| 2P36° | aBs2’ | 1Bos” [32°
6 g S 2P40” | 2Bos” | 1B20° | 46’ |22°
8 - 10 5.0 1B52¢ | 4hog” 56° 32°¢|16°
10 - 12 8.5 1206 52° 34° 18° [10°
Emergency 14,0 40° 32° 20° 122° | 6°
A

At mean oxygen consumption after the abovementioned time has
pressure in the system shall be 10 kg/sq.cm.

clapsed, the

5/ Oxygen reserve indispensable for a quick descent to altitude of 3000 m a.S.lL.

lf# - 22F
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Down from altitude | Time of daacentx/ Indispensable reserve of oxygenF!/
km min q Normal operation|Emergency operation
12 approx. 7 18 kg/8q.cm 34 kg/sq.om
10 approx. 6 15 kg/sq.cm 30 kg/sq.cm
8 approx. 4 13 kg/8q.om 25 kg/sq.onm
6 : approx. 3 12 kg/sqe.cm 20 kg/sa.om
4 approx. 1 11 kg/8q.cm 15 kg/8q.cm
x/ Time of descent is given in round numbers approx. to 1 min, assuming the

equivalent sinking speed equal to 15 m/sec and taking into account variation
of air density. “

xx/ The oxygen reserve includes the required ultimate reserve of 10 kg/sq.cm
pressure, that must remain in the system after the descent.

4,10.6, Oxygen system post-=flight inspection

4 - 28

1/ Close the cut-off valve., Set the inhaler on any working range and wait till the
pressure gauge indicates "0O" pressure,

2/ Unsorew the plug from the mask and drain water.

3/ Wash the mask with rectified alcohol and let dry.

4/ Eventually f£1ill up the oxygen cylinder.
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4,11, ROAD TRANSPORT

The sailplane may be conveyed on a special traller or on an universal cart
adapted for road transport. The wing sections may be placed in appropriate hol-
ding clamps or fastened using the wing load carrying fittings 2a=nd bushings at
wing tips. The fuselage resting on clamps can be immobilized by fixing the whesel
axle /tapered holes drilled on axle ends/, tail protruding bars and, eventually,
tall skid, The tail plane shall be fastened iIn clamps, -

In order tc prepare the sailplane, disassembled into main components,for tranm

sportation, carry on the following operations:

— check the full strength and safetying of all pins, bolts, assembly details and
equipment,

~ immobilize connectors of aileron, air brake and elevator controls /binding them
by means of wire or cord or wrapping up with rags/,

~ fix the control stick by means of pilot's safety belts,

- fix the contents of the cockpit and luggage compartments,

-~ close the canopy, ventilation flap, window and all inspection openingsj put on
the canopy cover,

-~ if an uncovered cart is to be used for transportation,without sallplane covers,
protect all fittings.sgainst dust and rain.

After removal from the cart, the sailplane shall be oleaned, securing items
pushed aside and protective grease on fittings replaced.

I4-29
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5. SPECIAL FLIGHT CONDITIONS
AND EMERGENCY INFORMATION

RUPTURE OF THE TOWING CABLE DURING WINCH LAUNCHING

a/ When the towing cable breaks at an altitude below 50 m, proceed as follows:
-~ pass immediately to glide,
-~ release the towing cable,
_— extend the air brakes and land straight forward on the airfield.
b/ If rupture of the towing cable occurs at altitude of 50 to 100 m, then:
- pass to glide,
- release the cable,

— without changing the flight direction, fly away to a distance necessary
land in opposite direction /with tall wind/,
~ turn through 180° and land /with tail wind/.

¢/ If the towing cab}é breaks at an altitude above 100 m:
-~ pass to glide,

to
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-~ release the cable,
-~ carry out a shortened circuit or approach to land in other safe way.

FLIGHT WITH DEFECTIVE INSTRUMENTS

If faulty functioning of the A.,S.I. has been ascertained, do not perform ae-
robatics or a flight without visibility.

If during the flight in clouds, .the A,S,I. ceases to work normally, estimate
the airspeed after sailplane acoustical qualities, avoliding considerable changes
of the airspeed, If difficulties appear, extend the air brakes and leave the cloud
in a straight flight. -

If, when flying in clouds, the turn-and bank indicator becomes defective,
extend the airbrakes and get out of the cloud in a straight flight, making advan-
tage of compass and clinometer indicatores.

DEFECTIVE ELEVATOR, RUDDER OR AILERONS

When the drive of one of these control surfaces becomes defective,still lea-
ving the saiplane under partial control, the pilot shall try to substitute the
defective control system by:
~ allerons in place of rudder,
~ rudder in place of ailerons,

- trimming tab in place of elevator,
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The control by the trimming teb gives the reverse effect /if the elevator is
blocked/ or the normal one /if the elevator drive rupture has taken place/.

If the abovementioned endeavours do not enable the pilot to bring the sail-
plane to land undexr control, the bailing out with parachute becomes necessary.

JETTISONING OF THE CANOPY AND PARACHUTE JUMP

Obligatory sbandonment of the saillplane

When there is no possibility to bring the sailplane to the ground in control-
led flight, leaving the sailplane becomes necessary in order to save the pilot’s
life, The pilot is obliged to bail out in following cases:

-~ failure of technical nature, unabling the piloting,

~ ¢complete lack of possibility to land, caused by clouds sticking right to the
ground,

~ fire on board during the flight,

~ capital indisposition of the pilot /e.g. loss of sight/..

Sequence of operations to carry out

1/ Let loose the coﬁtrpl stick.
2/ Grip with both hands and push forward the two canopy handles, then repel the
released canopy and throw it overboard.
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3/ Undo and throw away the safety belts,
4/ Bring the feet close to the saddle and rest the hand on sailplane boards.

5/ Jump in the direction of sailplane eventual turn,
6/ Wait for about 3 sec. to get away from the sailplane and open the parachute,

5.4.5. Procedure in particular cases

~ When the canopy cannot be jettisoned, try to destroy the glazing,beginning with
the window.

If the jump takes place at altitude below 200 m, open the parachute immediately
after bailing out, taking care however, not to be caught by the structure, es-
pecially by the elevator.

When the flight altitude is above 5000 m a, S.L. or when there is a strong as-
cendant current which may 1ift up the pilot withethe parachute well above 5000m
—~ 1t is advisable to stay if possible in the sailplane cockpit and wait till
the sailplane sinks to the safe altitude /observe the altimeter/. However, it is
not advisable to bail out under such conditions with big delay of opening, as
damage may occur to the parachute and because of body frostbite to the pilot.

5~ 4
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Fig. 3. SZD-30 "Pirat" sallplane performance at 340 kgs all-up weight in flight
/Wing loadi.ng 24,6 kg/sq-m/

1 - gliding polar curve
2 — gliding ratio curve

5 = gliding polar in flight with air brakes extended
!
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Fig. 4. Wing assembly

1, 2 = R.Hes pair of main fittings
3, 4 - L,H, pair of main fittings
5 = main pins

6 -
7 -
8=

safety wedges
wing trapezoidal section load carrying fitting
wing centre section load ocarrying fitting

9, 10 - wing trapezoidal sections stop fittings
11, 12 - wing centre section stop fittings

15 -
14 -
15 -
15a~
15b-
15¢-
16 =
17 -
18 -
19 -
20 -
21 -
22 -

23 -

load carrying bolt

safety pin :

"I — shaped structural wrench

speclal bolt with knob

working prongs

screw-driver

back cover

aileron drive push-rod with connector and safety pin
air-brake drive end-pieces

inspection opening on wing lower side

alleron drive quick-release push-rod with connector

connector fixing pin
locking bush with forked arm
spring catch push-button







SZD-30 ,Pirat” Sailplane

——

Fig. 5. Tall plane assembly

1=
18-
e
3 -
T —

;

-
U O 0~ 0hv\n

e -~ 10

P11

duraluminium fitting "1
duraluminium- fitting "T" seat
front spigot

splgot socket

fastening bolt

fasten bolt seat

hinged lid with screw

finger ;
trimming tab drive forked piece
trimming tab drive lever
elevator drive push-rod with end-piece
elevator lever

structural wrench

a/ Correct setting of fastening bolt before closing the lid
/the wrench cut-outs are set up in the sailplane plane
of symmetry/
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Fig. 6. Air speed indicator position error correction
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Fig. 7. Total energy rate~of-climb indicator WRs-5 with rotary
calculating disc for sallplane "“"Pirat"

a/ Setting the disc to flight with maximum cruising
speed at mean rate of climb 1.5 'm/sec.
b/ Setting the disc to flight with maximum range
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Fig., 8. Oxygen system layout

column with SAT-5 oxygﬂn apparatus
oxigen cylinder of 4 litre cap, and pressure 150 kg/sq.om
cut-off valve
harg end-piece
inapau on opening
non-return valve
T -~ plece
high pressure conduit
pressure gauiz
oxygen flow indicator IK-185
inhaler /regulator/ RT-1
mask oxygen hose end-pilece
mask oxygen hose
mask MT-12
fastening strips
resplratory valve
expiratory valve
rubber bag
drain plug

-
|
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Black arrows indicate direction of oxygen flow during
charging the oxygen cylinderi white arrows indicate
oxygen flcw during operation of the system

ZAMEN, - Closed

AWAR, - Emergency







