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1.1 Introduction  
 
 
 This Maintenance Manual contains an information for pilots, technicians and mechanics about 
safe and proper maintenance of a sailplane LAK-19. An information is given in accordance with 
requirements of JAR22.1529. 
 

 
 

1.2 Warnings, cautions and notes 
 
 
The following definitions apply to warnings, cautions and notes used in the flight manual. 
 
Warning:  Means that the non-observation of the corresponding procedure leads to an immediate or 
important degradation of the flight safety. 
 
Caution:  Means that the non-observation of the corresponding procedure leads to a minor or to a 
more or less long term degradation of the flight safety. 
 
Note:  Draws the attention on any special item not directly related to safety by which is important or 
unusual. 

 
 

1.3  Description of sailplane  
 
 

 The LAK-19 is a new generation of FAI  standard class and 18m class sailplane designed 
according to JAR-22 requirements.  
 

The sailplane has, T-shaped tail, retractable main gear wheel, water ballast tanks 180 liter of 
capacity in wings and water ballast tank 8 liter of capacity in fin. 

 
The sailplane  is made of composite materials. Wing shell is of three-layer construction 

(composite material – foam - composite material). Carbon rods GRAPHLITE SM 315 have been used 
in spar construction. 

 
The airbrakes are located on the upper part of wing. The fuselage is of monocoque construction. 

Pilot seats and pedals of rudder control are adjustable. Cockpit canopy opens forward together with 
instrument panel. In case of emergency the canopy is ejected. 

 
Main landing gear has a wheel of 5.00-5 size and a shock absorber. 

 
 The tow release is mounted near the main landing gear and (or) in front of pilot cockpit at the 
bulk head. 
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 Technical data b=15 m b=18 m  
 Wing span 15.0 18.0  
 Wing area, m2 9.06 9.8  
 Wing aspect ratio 24.8 33.06  
 Wing dihedral angle, degrees 3° 3°  
 Fuselage length, m 6.53 6.53  
 Height, m 1.29 1.29  
 Max airspeed in calm air, km/h 275 275  
 Max airspeed in rough air, km/h 205 205  
 Max flight mass, kg 480 500  
 Max wing loading, kg/ m2 53 51  
 Min wing loading, kg/ m2 31.5 30.1  
 Min sink rate, m/s 0.53 0.49  
 Best L/D without ballast at 95 km/h 46 49  
 Best L/D with ballast at 115 km/h 47 50  
     
 g limits without water ballast -2.65/+5.3 -2.65/+5.3  
     
 g limits with water ballast -2.65/+5.3 -2.65/+5.3  
 
 

1.4 Abbreviations 
 

 Abbreviations used in this document: 
 
 A - ampere, 
 Ah - ampere hour, 
 °C - degree Celsius, 
 C.G. - center of gravity, 
 cm - centimeter, 
 daN - decanewton, 
 g - gram, 
 h - hour, 
 kg - kilogram mass, 
 kG - kilogram force, 
 km - kilometre , 
 ltr - litre, 
 m - meter, 

mm - millimeter, 
MPa - megapascal, 
V - volt. 
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3.1 Sailplane current maintenance 

 
3.1.1 Daily inspection 

 
Note: check up sailplane technical log-book and airworthiness certificate. 
 
The daily inspection must be performed each day and is essential for flight safety. 

 1. Check up a sailplane fore part of fuselage. 
 2. Check up in a pilot cockpit: 
 - the pilot cockpit canopy glass, 
 - operation of pilot cockpit canopy lock, canopy jettison system, 
 - wings connection pins fastening, 
 - operation of towing hook, 
 - operation of water ballast system 
 - operation of control systems of ailerons, an elevator, rudder and airbrakes, 
 - operation of control system of pilot cockpit ventilation, 
 - operation of a trimmer, 
 - operation of flight instruments, 
 - radio communication, 
 - safety belts. 
 3. Check up main  wheel tyre and operation of  wheel brake. 
 4. Check up on the left wing: 
 - upper and lower wing surfaces, 
 - leading edge, 
 - upper and lower surfaces of ailerons, 
 - deflections of ailerons and their clearances, 
 - airbrakes for proper function and locking, 
 - fixing of ailerons attachment to wing, 
 - clearance in respect of the fuselage, 
 - winglets or wingtips installed and locked. 
 5. Check up function of control systems (of an aileron, airbrake), their connections to 
corresponding control systems in the fuselage. 
 6. Check up on the fuselage surface. 
 7. Check fin battery installed. 
 8. Check up on a stabilizer, an elevator and rudder: 
 - surfaces, 
 - deflections and clearances of controls, 
 - fixing of joint of the stabilizer attachment to the fin, 
 - clearance of the stabilizer with respect to the fin. 
 9. Check up on the right wing (analogically as for the left wing according to p.4). 
 

3.1.2 Post flight inspection 
 
 1. Check up on a sailplane according to subchapter 3.1.1 “Daily inspection” items. 
 2. Make records in a sailplane log-book. 
 

3.1.3 Ground handling 
 

 I t  is  n e c e s s a r y  o n  t h e  g r o u n d :  
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 - to fasten the stick with pilot’s safety belts, 
 
 - a glass of closed pilot cockpit canopy shall be covered with cloth. 
 
 
 Ground-towing 
 - a sailplane is ground-towed by a car with a special rope ~ 10 m of length having metal rings of 
certain geometry, 
 - an end of the rope with rings is attached to towing hook, 
 - max ground-towing speed in aerodrome is 6 km/h, 
 - during ground-towing the stick shall be fastened with safety belts and a sailplane cockpit 
canopy shall be closed. 
 
 

3.1.4 Storing and transportation 
 
 During winter season or if a sailplane is not in use for a long time it is recommended to de-
rigging it. Sailplane metal surfaces of connection junctions shall be lubricated with oil. A sailplane shall 
be stored in a hangar or in a trailer. 
 If a sailplane is stored in a hangar it is recommended to support its wings. 
 A sailplane shall be transported just by a special purpose trailer. During transportation of a 
sailplane its joints shall be protected from dust and dirt. A sailplane being stored in a hangar, trailer and 
transported shall be cloth-covered. 
Caution: Make sure that there are no water in the fin and wing tanks before winter season. 
 

3.1.5 Cleaning and clean keeping 
 
 A sailplane shall be washed up with clean water using soft cloth. After washing check up 
drainage openings for dirt. 
 
 Caution: Static pressure holes shall be protected from water during washing. 
 

3.1.6 Rigging and de-rigging of a sailplane 
 
 1. A sailplane rigging team consists of 2 persons (or 3 - if a special rigging equipment isn’t used). 
 
 2. Rigging equipment: fuselage supporter (holder), wing tip supporter (holder `1.2 m of height). 
 
 3. Rigging procedures (fig. 3-2a, fig. 3-2b, fig. 3-2c, fig. 3-2d): 
  - clean and lubricate all pins, hubs and connec t io n  j o in t  o f  c o n t r o l s y s t e m s ,  
 
  - put the fuselage onto supporters (in case of absence of them one person shall hold the 
fuselage). Open the cockpit canopy, 
 
  -fit the spar end (fork) of the left wing (pos. 1) into the fuselage window on the left side 
and push the wing along longitudinal axis so that pins on the fuselage (pos. 2) enter the connection (pos. 
3) sockets in the wing rib. During this procedure the stick, control handles of airbrakes and  
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water ballast shall be in such position that pins in control shafts of ailerons and in control shafts of 
airbrakes and water ballast (pos. 7.8.9) turn at an angle which coincide with cuttings of corresponding 
shafts end in the wing, thus control of ailerons, airbrakes and water ballast in the left wing connects 
automatically. Support the left wing end (if there is no supporter one person shall hold the wing end), 

 - fit the spar end of the right wing (pos. 4) into the fuselage window on the right side and 
push the wing along longitudinal axis so that the spar end of the right wing enter the fork of the left spar 
(pos. 1) and pins on the fuselage enter connection sockets in the wing rib. Connection of control 
systems of ailerons, airbrakes and water ballast is analogical to connection of the left side of the wing, 
 
  - place both spar fixation pins (pos. 5) into hubs (pos. 6) fully (after adjustment of hubs 
on the ends of the left and right spar) and fix pins handles with pins-fixators (pos. 10) which are fitted 
into special forks (pos. 11) on inside board of the fuselage. In order to improve an aerodynamic 
cleanness of surface a connection slot between fuselage and wing later is glued with sticky tape. 
 

Caution: it ’ s  n o t  a llo w e d  t o  r ig g  o r  d e -r ig g  w in g s  w it h  1 8 m  w in g t ips  o r  w in g le t s .  
 
 Note: fixation pins of spars have to enter into spars hubs smoothly by pushing them with hands 
without applying of any significant force or other devices. If pins stop interrupt assembling and check 
pins and hubs for proper cleaning and damages of their surfaces. 
 
  - connect left and right wing tips: for this screw bolt M5 into fixator (pos.12) of left and 
right wing and pull them out until the stop is reached and hold them in lifted position, 
 
  - fit spars ends of wing tips (pos. 13) into recesses correspondingly in end ribs of left and 
right wings and push them to the end until hubs in ribs of wings tips (pos. 14) pull on the corresponding 
them connection pins in end ribs of wings (pos. 15) and coverings of wings tips and wings ends come 
together without any slots. When connecting of wing tips of 18 m variant it is necessary to hold the 
ailerons of wings tips and wings in such position that tongues on ailerons ends of wings tips (pos. 17) 
coincide with corresponding sockets (pos. 16) on the ends of wings ailerons, then ailerons control of 
wings tip from the main wings ailerons connect automatically. In order to improve an aerodynamic 
cleanness of surface a connection slot between wings tips and wings later is glued with sticky tape. 
 
  - push fixators down into the seat flush with the wing surface (wings tips thus fix 
automatically), unscrew bolts from fixators and tape over the fixator with a sealing tape. 
 
  Caution: check up the reliability of wings tips connection to wing trying to pull out 
them by end applying force of 10-20 kg. With fixators down they have to hold the wings tips reliably 
not allowing any their moves. If any of wings tips came out or the slot between tip and wing in their 
coverings connection place has increased separate the ends, find out the reason and eliminate it. 
 
  - when the stabilizer is being connected (fig. 3-3a, fig. 3-3b) an elevator shall be set in 
neutral position,  
  - put on the stabilizer with an elevator so that protrudes on the elevator’s left and right 
sides (pos. 2) enter the recesses of control lever of the elevator (pos. 1) and two hubs in spar of the 
stabilizer (pos. 4) pull on the pins (pos. 3) fully, thus control of the elevator connects automatically, 
 
  - set a connection bolt (pos. 6) through an opening in the stabilizer from above and 
screw it into thread of hub (pos.5) fully with a special spanner. Connecting the stabilizer the fixator  
(pos. 7) fixes the connection bolt automatically. 
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  Note: After a sailplane rigging is finished check up an operation of control systems of an 
elevator, ailerons, airbrakes and water ballast. Also check up wings for loosenings with respect to 
fuselage in plane of wing chords (forward – backward). If there are loosenings wing shall be separated 
from fuselage and hubs in wings root ribs (fig. 3-2a, pos. 3) shall be adjusted. 
 
 4. All the main de-rigging procedures of a sailplane shall be done in the opposite order. 
Warning: Before unscrew the connection bolt of the stabilizer unfix the bolt (fig. 3-36 pos.7). 
 

3.2 Lubrication  system 
 

L u b r i c a n t s :  

 

( a )  G r e a s e  - t h e  g r e a s e s  w e  r e c o m m e n d  a r e  lit h iu m  b a s e d  pr e s s u r e -r e s is t a n t  a n t i-c o r r o s io n  
g r e a s e s  lik e  Ae r o S h e ll G r e a s e  3 3  o r  lit h iu m -s o a p g r e a s e s  ( m u lt i-pu r po s e  g r e a s e s  f o r  
r o llin g  e le m e n t  b e a r in g s ) .  T h e  s a m e  g r e a s e s  c a n  b e  u s e d  f o r  lo n g  t im e  pr e s e r v a t io n  o f  t h e  
c o m po n e n t s .  

( b )  O il - in  a  c a s e  if  n e e d e d ,  it  is  r e c o m m e n d e d  t o  u s e  o ils  c o n f o r m in g  t o  t h e  S AE  5 W -4 0  
r e q u ir e m e n t s .  

( c )  T o  g r e a s e  w a t e r  b a lla s t  t a n k  v a lv e s  u s e  a c id  f r e e  V a s e lin e .  
 
 Lubrication scheme is shown in fig. 3-4. 

1.  Stick joint. 
 

2.  Pedals joint. 
 

3.  The canopy opening and emergency jettison system. 
 

4.  Shafts of ailerons, and airbrakes and hinges of rods. 
 

5.  Levers and hinges of airbrakes. 
 

6.  The wing water ballast tank valve and sealing. 
 

7.  Hinges of ailerons hanging up and connection joint of lever. 
 

8.  Hinges of hanging up of ailerons of wing tips. 
 

9.  Hinges of elevator hanging up and connection joint of lever. 
 

10. Hinges of rudder hanging up and connection joint of lever. 
 

11. Towing hook. 
 

12. Main landing gear. 
 

13. Tail wheel. 
When re-lubricating, clean old oil or grease before applying new. 
 

3.3 Adjustment 
 
 

3.3.1 Adjustment of airbrakes 
 
 If airbrakes (fig. 3-5, pos. 1) pump out occurs in flight it is necessary to tighten springs of lids 
(pos. 2) by help of nuts (pos. 3). Check up on springs proper tightening lifting the lid upward. The lid 
has to lift up with force not less than 13.5 kg.  
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3.3.2 Adjustment of main wheel brake control system 
 

  
Adjustment of control system of landing gear brake (fig. 2-12a) is performed doing these 

operations: 
• disconnect the plate pos. 10 from the lever pos. 5, 
• loosen the nut pos. 11, 
• turn up the plate pos. 10 into required position, 
• fix the plate pos. 10 by screwing the nut pos. 11, 
• connect the lever pos. 5. 

 
 

3.3.3 Adjustment of cockpit canopy emergency jettison system 
 
 

Cockpit canopy emergency jettison system (fig. 2-18a, fig. 2-18b) is adjusted by help of bolts 
(pos. 6). By screwing of the bolts frame contour of a cockpit canopy is coincided with contour of frame 
of cutting of fuselage cockpit canopy. A cockpit canopy has to lay on the fuselage without any 
protrudes. A slot between a canopy frame and cutting on the fuselage shall be 0.5 ÷ 1 mm along side all 
perimeter. 

Force on the handle of canopy emergency jettison (pos. 1) while opening the canopy shall be 5 ÷ 
13 kG. 
 
 

3.3.4 Adjustment of rudder control system 
 
 

Adjustment of wires (fig. 2-8a, fig. 2-8b). Control cables (pos. 4) are adjusted by help of 
tenders (pos. 3) (zone A). Allowed turns out for each tender tip –no more than 3 thread turns. Stress 
force of cable after stressing is 1.5 ± 0.1 daN. 
 
 After adjustment of cables tenders are fixed with fixation wire φ1.0 mm (pos. 10). Typical fixing 
scheme of a tender is shown  in fig. 2-8b (zone A). 
 
 Inclination angle of pedals in neutral position (106°) is checked with goniometer by pressing its 
edge against pedal plane.  
 
 In order to avoid of differentiation of rudders deflection an axis of the bellcrank in the fuselage 
(pos. 6) shall be perpendicular to a sailplane axis. 
 
 Adjustment of the rod: the rod is adjusted by turning of rod end. After adjustment make sure 
that the rod end does ’t screw out of bounds of control opening. The end nut (pos. 12) shall be screwed 
up and fixed with spring washer (pos. 13) and crown nut (pos. 15) for connection of the rod to the 
control shall be fixed with wire pin. Force keeping pedals in control system (with rudder connected) 
measured by a dynamometer at lavel of pedals’ upper cross pipes and at the initial pedals motion 
moment has to make up 2.5 ± 0.2 daN. Motion of pedals shall be smooth and even. 
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3.4 De-rigging and rigging of sailplane parts 
 

3.4.1 De-rigging and rigging of ailerons 
 
 An aileron of wing tip L = 1650 mm is de-rigging and rigging doing these operations    (fig. 3-
6): 
 1. Removal of the aileron: 
  - take off wire pins (pos. 3), 
  - take off washers (pos. 2), 
  - take away pins (pos. 1). 
 2. Setting of an aileron: 
  - fit the aileron, 
  - slip pins(pos. 1), 
  - put on washers(pos. 2), 
  - fix the pins with wire pins (pos. 3). 
 Wing aileron is taken away doing these operations (fig. 3-7): 
 1. De-rigging of control: 
  - take away a rivet (pos. 1), 
  - take away intermediate hubs (pos. 2). 
 2. Removal of an aileron: 
  - unfix pins of hanging up joints removing wire pins (pos. 5), 
  - take off washers(pos. 4), 
  - take away pins (pos. 3). 
 Wing aileron is set doing these operations:  
 1. Setting of an aileron: 
  - fit an aileron into hanging up joints, 
  - push through pins (pos. 3), 
  - put on washers(pos. 4), 
  - fix the pins with wire pins (pos. 5). 
 2. Connect control: 
  - set a rod into control bracket, 
  - fit intermediate hubs (pos. 2), 
  - push through the rivet and riveting it (pos. 1). 
 Note: riveting shall be done according to repair technology. 
 
 

3.4.2 De-rigging and rigging of a rudder 
(fig. 3-9a, fig. 3-9b) 

 
 Note: full disconnection of rudder from fin is possible just after peeling off tightening tapes 
(pos. 4, pos. 5, pos. 6). 
 
 A rudder is removed in such order: 
 - peel off tightening tapes (pos. 4, pos. 5), 
 - remove a pin from a rudder control rod, 
 - turn a rudder sideways, peel off plastic tape (pos. 6) from the rudder nose, 
 - remove wire pins from three pins of hanging up of a rudder (pos. 7) and take out them. While 
removing a wire pin from the third pin keep previous rudder axis, 
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 - remove the rudder. 
 Assembling of a rudder shall be done in the opposite order. 
 Note: before sticking plastic tape (pos. 6) again surfaces to be glued shall be cleaned off from an 
old glue remainders. Use glue of 88 H type. 
 
 

3.4.3 De-rigging and rigging of an elevator 
 

 1. Operations used for de-rigging of an elevator (fig. 3-10):  
  - take away wire pins (pos. 3), 
  - take away washers(pos. 2), 
  - pull out pins (pos. 1). 
 2. Operations used for rigging of an elevator: 
  - fit an elevator into joints of hanging up, 
  - push through pins (pos. 1), 
  - put on washers (pos. 2), 
  - fix the pins with wire pins (pos.  3). 
 
 

3.4.4 De-rigging and rigging of a trimmer 
 
 It is possible to de-rigging and rigging a trimmer through an inspection hatch. Taking to pieces 
of springs is done when they are squeezed as much a possible.  
 Other trimmer parts are not supposed to be de-rigging. 
 

3.4.5 De-rigging and rigging of a cockpit canopy 
 
 1. De-rigging of a cockpit canopy (fig. 2-18a, fig. 2-18b): 
 
  - unfix a cockpit canopy by pulling a canopy emergency jettison handle (pos. 1) up and 
keeping it from falling down, 
  - take away the cockpit canopy. 
 2. Rigging of a cockpit canopy: 
  - squeeze a spring (pos. 3) by pulling a handle (pos. 4) down and fixing it in intermediate 
position, 
  - put on the cockpit canopy, 
  - fix the cockpit canopy by a fixator (pos. 2) pushing the canopy emergency jettison 
handle (pos. 1) forward till support, 
  - correct the cockpit canopy position with adjustment bolts (pos. 6), 
  - unfix the spring (pos. 3) switching the handle (pos. 4) into working position. 
 Warning: after rigging of a cockpit canopy make sure the spring device is switched into 
working position. 

 
3.4.6 De-rigging and rigging of main landing gear wheel 

 
D e -r ig g in g  o f  m a in  g e a r  w h e e l ( f ig .  3 -1 1 )  is  pe r f o r m e d  b y  t h e s e s  o pe r a t io n s :  
-u n b e n d  e d g e  o f  t h e  s u ppo r t in g  pla t e  ( po s .  1 )  o f  g e a r  d o o r  f r o m  h e a d  o f  t h e  b o lt  ( po s .  2 ) ,  
-u n s c r e w  t h e  b o lt  ( po s .  2 ) ,  -u n s c r e w  b o lt s  ( po s .  1 3 )  o f  t h e  h y d r a u lic  c y lin d e r  ( po s .  1 2 )  a n d  
r e m o v e  t h e  pla t e  ( po s .  1 4 ) ,  
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-r e m o v e  a n  a x le  o f  g e a r  w h e e l ( po s .  4 )  r e m o v in g  t o g e t h e r  h u b s  ( po s .  5 ,  po s .  6 )  a n d  s u ppo r t  pla t e   
( po s .  7 )  o f  t h e  m a in  g e a r  d o o r ,  
-r e m o v e  t h e  w h e e l,   
-le a v e  t h e  h o ld e r  ( po s .  3 )  w it h  t h e  h y d r a u lic  c y lin d e r  ( po s .  1 2 )  in  c o n n e c t e d  po s it io n  t o g e t h e r  

w it h  t h e  s u ppo r t  ( po s .  1 5 ) ,  
-u n s c r e w  b o lt s  ( po s .  8 )  o f  t h e  r im  ( po s .  1 0 ) ,  r e m o v e  t h e  d is k  ( po s .  9 ) ,  d is c o n n e c t  s id e s  o f  r im  

b o d y  a n d  r e m o v e  t y r e  ( po s .  1 1 )  t o g e t h e r  w it h  in n e r  t u b e .  
R ig g in g  o f  w h e e l a n d  f a s t e n in g  o f  it  is  pe r f o r m e d  in  o ppo s it e  o r d e r .  
T h e  m a in  w h e e l t ir e  pr e s s u r e  is  2 , 3  … 2 , 5  b a r .  

 
Remarks:  
 1. Before screwing up the bolts (pos. 8) which connect the sides of the rim body (pos. 10) and the 

disk (pos. 8), it is necessary to move the tyre slightly side-ways and superpose marks A on the tyre 
and the rim.  
2 .  Af t e r  m o u n t in g  a  w h e e l c h e c k  u p t h e  g a p B  b e t w e e n  h u b s  ( po s .  5  a n d  po s .  6 ) .  T h e  g a p B  

s h a ll b e  e q u a l t o  0 , 2 5  ÷ 0 , 3  m m .  
 

• W h e e l B r a k e  
T h e  m a in  w h e e l b r a k e  is  a  P a r k e r  /  H a n n if in ,  C le v e la n d  h y d r a u lic  d is c  b r a k e .  
B r a k e  a s s e m b ly  # 3 0 -9 A.  
D is c  # 1 6 4 -0 1 7 0 0 .                              
Lin in g  # 6 6 -1 0 6 .                               
M a s t e r  c y lin d e r  # 1 0 -5 5 A.                      
R e f e r  t o  t h e  T e c h n ic ia n s  S e r v ic e  G u id e .  C le v e la n d  W h e e ls  a n d  B r a k e s  f r o m  P a r k e r  
Ae r o s pa c e  f o r  m o r e  in f o r m a t io n .  

                         R e m o v a l a n d  I n s t a lla t io n                                         
R e m o v e  t h e  w h e e l b r a k e  b y  c u t t in g  t h e  s a f e t y  w ir e  a n d  u n s c r e w in g  t h e  t w o  1 / 4  d ia .  AN  
b o lt s  t h a t  h o ld  t h e  b r a k e  s h o e  b a c k in g  pla t e .  R e m o v e  t h e  b a c k in g  pla t e  a n d  s lid e  t h e  b r a k e  
a s s e m b ly  o u t  o f  t h e  t o r q u e  pla t e .  U n le s s  y o u  in t e n d  t o  r e m o v e  t h e  b r a k e  u n it  c o m ple t e ly  d o  
n o t  u n s c r e w  t h e  h y d r a u lic  h o s e .  

N o t e :   W h e n  t h e  b a c k in g  pla t e  is  r e m o v e d  d o  n o t  a c t u a t e  t h e  w h e e l b r a k e .  D o in g  s o  w ill 
f o r c e  t h e  b r a k e  pis t o n  o u t  a n d  h y d r a u lic  f lu id  w ill b e  lo s t .  

                    R ig g in g  
T h e  w h e e l b r a k e  a c t u a t io n  po in t  is  a d j u s t e d  b y  t h e  t h r e a d e d  r o d  lo c a t e d  o n  t h e  h y d r a u lic  
m a s t e r  c y lin d e r .  Lo o s e n  t h e  j a m  n u t  a n d  r o t a t e  t h e  t h r e a d e d  r o d  t o  le n g t h e n  o r  s h o r t e n  t h e  
lin k a g e  a s  n e c e s s a r y .  W it h  pr o pe r  a d j u s t m e n t  t h e  w h e e l b r a k e  s h o u ld  e n g a g e  w it h  f u ll 
d e plo y m e n t  o f  t h e  a ir  b r a k e s .  

W e a r  Lim it s  
T h e  m in im u m  r e pla c e m e n t  t h ic k n e s s  f o r  t h e  b r a k e  lin in g s  is  0 . 1 0 0  in .  ( 2 . 5 4  m m ) .  
P a r t  n u m b e r  6 6 -1 0 6 .  
T h e  m in im u m  t h ic k n e s s  f o r  t h e  d is c  is  0 . 1 7 1  in .  ( 4 . 2 4 1  m m ) .  
D is c  pa r t  n u m b e r  is  1 6 4 -0 1 7 0 0 .  
T h e  t o r q u e  o f  t h e  1 / 4  d ia .  b o lt s  f o r  t h e  b r a k e  s h o e  b a c k in g  pla t e  is  6 0  in .  lb .  ( 6 . 8  N m )  D r y  
t o r q u e .  
S e e  t h e  T e c h n ic ia n ' s  S e r v ic e  G u id e ,  C le v e la n d  W h e e ls  a n d  B r a k e s  a s  r e f e r e n c e d  in  S e c t io n  
1 1  f o r  f u r t h e r  d e t a ils .  
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S e r v ic in g  t h e  H y d r a u lic  F lu id  R e s e r v o ir  
 

I f  h y d r a u lic  f lu id  is  v is ib le  in  t h e  h o s e  g o in g  f r o m  t h e  r e s e r v o ir  t o  t h e  m a s t e r  c y lin d e r  t h e n  
f lu id  c a n  b e  a d d e d  t h r o u g h  t h e  t o p o f  t h e  r e s e r v o ir .  B e  c a r e f u l n o t  t o  b lo c k  t h e  v e n t  h o le  in  
t h e  r e s e r v o ir  c a p w h e n  r e a s s e m b lin g .  

I f  t h e  h y d r a u lic  f lu id  is  n o t  v is ib le  in  t h e  r e s e r v o ir  o r  in  t h e  h o s e  g o in g  t o  t h e  m a s t e r  
c y lin d e r  it  is  lik e ly  t h a t  a ir  h a s  e n t e r e d  t h e  s y s t e m .  T h e  s y s t e m  s h o u ld  t h e n  b e  s e r v ic e d  f r o m  
t h e  b o t t o m  t o  t h e  t o p u s in g  t h e  f o llo w in g  m e t h o d .  
 
A s im ple  f illin g  d e v ic e  is  a  f u n n e l w it h  a  le n g t h  o f  pla s t ic  t u b in g  a t t a c h e d  t h a t  h a s  a n  in s id e  
d ia m e t e r  o f  1 / 4  in . ( 6  m m ) .  F ill t h e  f u n n e l a b o u t  3 / 4  f u ll w it h  c le a n  b r a k e  f lu id .  Le t  t h e  f lu id  
pu s h  t h e  a ir  o u t  o f  t h e  h o s e .  R e m o v e  t h e  d u s t  c a p f r o m  t h e  s e r v ic in g  n ipple  o n  t h e  b r a k e  
a s s e m b ly  a n d  s lip t h e  h o s e  o v e r  it .  U n s c r e w  t h e  s e r v ic in g  n ipple  a b o u t  3 / 4  o f  a  t u r n .  B e  v e r y  
c a r e f u l t h a t  n o  a ir  e n t e r s  t h e  lin e  d u r in g  t h e s e  s t e ps .  I n s u r e  t h e r e  is  e n o u g h  f lu id  in  t h e  
f u n n e l.  B y  h o ld in g  t h e  f u n n e l a b o v e  t h e  le v e l o f  t h e  f lu id  r e s e r v o ir ,  h y d r a u lic  f lu id  w ill f lo w  
in t o  t h e  b r a k e  lin e s .  C o n t in u e  f illin g  u n t il t h e  r e s e r v o ir  is  a b o u t  2 / 3  f u ll.  T ig h t e n  t h e  n ipple  
a n d  r e m o v e  t h e  f illin g  d e v ic e .  I n s t a ll t h e  d u s t  c a p o n  t h e  n ipple .  
 
I f  t h e r e  is  f lu id  in  t h e  r e s e r v o ir  t h e  f o llo w in g  m e t h o d  c a n  b e  u s e d  t o  b le e d  a ir  o u t .  

C o n n e c t  a  h o s e  f r o m  t h e  b le e d e r  n ipple  o n  t h e  b r a k e  a s s e m b ly  t o  a  c le a r  c o n t a in e r  w it h  
b r a k e  f lu id  in  it .  Apply  pr e s s u r e  t o  t h e  s y s t e m  v ia  t h e  a ir  b r a k e  h a n d le  a n d  o pe n  t h e  b le e d e r  
n ipple .  R e pe a t  t h e  pr o c e s s  o f  o pe n in g  a n d  c lo s in g  t h e  b le e d  n ipple  a s  y o u  a pply  pr e s s u r e  t o  
t h e  s y s t e m .  I f  t h e  h o s e  s t a y s  s u b m e r g e d  in  t h e  f lu id  a ir  s h o u ld  n o t  e n t e r  t h e  s y s t e m .  B e  s u r e  
n o t  t o  r u n  o u t  o f  f lu id  in  t h e  r e s e r v o ir .  

An  a id  t o  b le e d in g  a ir  f r o m  t h e  s y s t e m  is  t o  r e m o v e  t h e  m a s t e r  c y lin d e r  f r o m  it s  m o u n t s  b u t  
k e e p t h e  h o s e s  c o n n e c t e d .  T u r n  it  s o  t h e  c h r o m e  r o d  is  po in t in g  u p a t  a b o u t  a  4 5  d e g .  a n g le .  
C o m pr e s s  t h e  c h r o m e  r o d  s e v e r a l t im e s  a n d  w a t c h  t o  s e e  if  a ir  b u b b le s  c o m e  o u t  o f  t h e  
c y lin d e r  a n d  t r a v e l t h r o u g h  t h e  h o s e  t o w a r d  t h e  r e s e r v o ir .  C o n t in u e  c o m pr e s s in g  t h e  r o d  t ill 
n o  f u r t h e r  a ir  is  s e e n .  

T h e  s y s t e m  is  c o n s id e r e d  b le d  w h e n  t h e  c h r o m e  r o d  o f  t h e  m a s t e r  c y lin d e r  m o v e s  a b o u t  
3 / 1 6  in .  ( 5  m m )  b e f o r e  m e e t in g  w it h  v e r y  h ig h  r e s is t a n c e .  I t  m a y  t a k e  s e v e r a l b le e d in g  
c y c le s  t o  r id  t h e  s y s t e m  o f  a ir .  I f  y o u  a r e  n o t  a b le  t o  m e e t  t h e  3 / 1 6  in .  ( 5  m m )  d im e n s io n  t h e  
m a s t e r  C y lin d e r  m a y  b e  d e f e c t iv e .  

I f  t h e  w h e e l b r a k e  b e c o m e s  " s o f t "  o r  w e a k  it  m a y  b e  t h a t  a ir  h a s  e n t e r e d  t h e  f lu id  lin e .  

W a r n i n g :      U s e  o n ly  b r a k e  f lu i d  o f  a  m i n e r a l o i l b a s e .  M i l-H-5 6 0 6  f lu i d ,  E S S O  U N I V I S  J - 

1 3  o r  A e r o s h e ll f lu i d  4 .  
I t  is  r e c o m m e n d e d  t o  c h a n g e  h y d r a u lic  f lu id  e v e r y  1 0  y e a r s .  
 

W h e n  c h a n g in g  t h e  h y d r a u lic  f lu id  c h e c k  if  t h e  e x pir y  d a t e  o f  t h e  f lu id  y o u  in t e n d  t o  u s e  is  
g o o d  f o r  t h e  n e x t  t e n  y e a r s .  
 

T o  c h a n g e  t h e  f lu id ,  o pe n  t h e  b le e d in g  v a lv e  o n  a  b r a k e  c a lipe r  a n d  le t  a ll f lu id  t o  g o  o u t .  
H e lp b y  a c t u a t in g  b r a k e  h a n d le  in  a  c o c k pit  s e v e r a l t im e s .  
 

F ill s y s t e m  w it h  a  n e w  h y d r a u lic  f lu id  a s  it  is  d e s c r ib e d  a b o v e .  
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W a r n i n g :  h y d r a u li c  f lu i d  i s  d a n g e r o u s  f o r  t h e  p h y s i c a l h e a lt h ,  u s e  w i t h  c a r e !  P a y  a t t e n t i o n  t o  

t h e  w a r n i n g s  o n  t h e  c o n t a i n e r  o f  t h e  f lu i d .  D o  n o t  m i x  d i f f e r e n t  h y d r a u li c  f lu i d s .  

A u t o m o b i le  b r a k e  f lu i d s  o f  e s t e r  b a s e  w i ll q u i c k ly  d e s t r o y  t h e  s e a ls .  D o  n o t  u s e  

t h e m !  

 
3.4.7 De-rigging and rigging of tail wheel 

 
A tail wheel (fig. 3-12) is de-rigging doing these operations: 
 

 - unscrew the bolt (pos. 3), 
 - pull out an axle of wheel (pos. 4),  
 - remove the wheel (pos. 5). 
 Rigging of the wheel shall be done in opposite order. Tail wheel pressure 1,8 … 2,0 bar. 
  
 

3.4.8 Taking out and mounting of an instrument panel 
 
 Operations to be done to take out an instrument panel (fig. 3-13): 
 - unscrew four bolts (pos. 1) attaching an instrument panel (pos. 2) to a cover (pos. 3), 
 - disconnect pipes from the instrument panel, 
 - remove the instrument panel (pos. 2). 
 Mounting  of the instrument panel shall be done in opposite order. for pitot and static systems 
lines coding refer to paragraph 2.4.1. 
 
 
 

3.4.9 Taking out and mounting of pilot cockpit floor 
 
 
 Cockpit floor (fig. 3-14) consists of two removable parts: a stick hood (pos. 1) and a hood of 
cockpit bottom (pos. 2). 
 Removal of the stick hood: 
 - unscrew four bolts (pos. 3), 
 - take away the stick hood. 
 Removal of the hood of a cockpit bottom: 
 -separate tapes (pos. 4), 
 - take away the hood of a cockpit bottom (pos. 2). 
 Mounting shall be done in an opposite order. 
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3.5  Illustrations 
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SECTION 4 

 
 

Maintenance of the sailplane instruments and equipment according to  
their own maintenance documents 

 
 

           Page 
 4.1  Introduction ……………………………………………………… 1 
 

4.2  List of the sailplane instruments and equipment which service shall 
be done according to their own maintenance documents ………………………... 1 
 

4.1 Introduction 
 

Here in this section is given the list of the sailplane instruments and equipment which service 
shall be done according to their own maintenance documents. Their serving and repair shall be done 
independently on the sailplane maintenance operational duration and serve. 

 
 

4.2 List of the sailplane instruments and equipment which are served according to  
their own maintenance documents 

 
 
 

Pos
No 

Part Type Document 

1 Air - speed indicator LUN 1106, WINTER 6 FMS 
421 

Instrument passport 

2 Altimeter BD-10K, VD-10PS, WINTER4 
FGH 20 

Instrument passport 

3 Mechanical variometer LUN-1141, BOHLI Instrument passport 
4 Electronic variometer FILSER LX5000, FILSER LX7000 MM 
5 Fly computer display FILSER LX5000, FILSER LX7000 MM 
6 Radio Becker AR 4201, Filser MM 
7 Compass KI-13A Instrument passport 
8 Side - slip indicator LUN-1211 Instrument passport 
9 Tow Release TOST G 88 Certificate, 
   Operating manual 

10 4-point static harness restrain system Carl F. Schroth GmbH 
 

Certificate 

11 Main gear wheel with mechanical TOST 055191 /  Wheel passport / 
 brake / Tyre Aero Trainer, 6 ply Tyre passport 

12 Tail wheel Barum Rubena T3 / V12 Wheel passport 
  or TOST 200x50  
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SECTION 5

Periodical inspections

Page

5.1 Introduction.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

5.2 Sailplane inspection periods. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

5.3 Inspection after every 100 flight hours. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

5.4 Annual inspection.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

5.5 Inspection after rough landings, after ground loop.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

5.6 Inspection at the end of flight season.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

5.7 Inspection of the sailplane after every 1000 flight hours. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

5.8 Inspection of the sailplane after every 3000 flight hours. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0

5.1 Introduction

In section 5 there is defined a list of inspections ensuring safe the sailplane operation and

lifetime.

The periodical inspections shall be performed by qualified staff having permission to

execution of those works.

5.2 Sailplane inspection periods

The sailplane inspections shall be performed:

1 ) after every 100 flight hours;

2) annual inspection;

3) after rough landings, after ground loops;

4) at the end of flight season or before long storing in a hangar or in a trailer;

5) after every 1000 flight hours;

6) after every 3000 flight hours;

5.3 Inspection after every 100 flight hours

It is necessary to check throughly the sailplane after every 100 flight hours. A sailplane

shall be checked by qualified staff having a license for those works.
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Inspection after every 100 flight hours      Date.................. 
No Checking Conformity Signature 
  Yes/No  
101 Flight Manual and Maintenance Manual revision   
102 Sailplane airworthiness certificates revision   
103 Sailplane log-book revision   
104 Sailplane airworthiness bulletins revision    
105 Sailplane technical bulletins revision   
106 Sailplane weight, instruments in the instrument panel list and its’ 

weights revision 
  

107 Sailplane instruments and equipment which are serviced according 
to their own maintenance documents revision 

  

200 Wing, winglets, wing tips 15m and 18m   
201 Surfaces of wings ( painting, cracks, comes of) condition   
202 Defects of skin (drive in, holes, etc)   
203 The glue together places state    
204 Drainage and ventilation openings state   
205 Spar ends (cracks, glueing, hubs) state   
206 Root ribs   
207 End ribs   
208 Ailerons, its hinges, pins, clearances of the ailerons, control 

connections, tip ailerons control plates 
  

209 Airbrakes, clearances of airbrakes, state of metal parts   
210 Water ballast tanks, ballast control system in the wings   
211 Wing tips fixators   
212 Spars fixing pins, hubs in spars   
213    
300 Fuselage   
301 Surfaces of fuselage ( painting, cracks, comes of) condition   
302 Defects of skin (drive in, holes, etc)   
303 The glue together places state   
304 Drainage and ventilation openings state   
305 Attachment of cockpit canopy, cockpit canopy state   
306 Cockpit canopy emergency jettison system state   
307 Static and total pressure receivers state, tightness of connections   
308 Bulkheads, fuselage root ribs, landing gear box state   
309 Seat regulation system, pilot seat state   
310 Connection pins on fuselage state   
311 Fin parts state   
312 Rudder, its hinges, pins, control connection state   
313 Stabilizer and fuselage connection pins, bolt and bolt fixation state   
 



   

LAK-19 MAINTENANCE  MANUAL Section               Page 5/3 
       5                    Pages 10 

 

 

Date: 2007  07  09   A u th o r : K .  J u o è as                                                                   R ev .  7  

 

Inspection after every 100 flight hours     Date.................. 
No Checking Conformity Signature 

  Yes/No  
314 Elevator control unit on the fin top state   
315 Water ballast control system    
316 Condition of external surfaces of accessible metal parts (corrosion)   
317 Outside things in fuselage revision   
318    
319    
320    
321    
400 Horizontal tail   
401 Surfaces of horizontal tail ( painting, cracks, comes of) condition   
402 Defects of skin (drive in, holes, etc)   
403 The glue together places state   
404 Elevator root ribs   
405 Stabilizer hubs   
406 Elevator, its hinges, pins, clearances of the elevator, control 

connections 
  

407 Elevator and fuselage connection state   
500 Rudder   
501 Surfaces of rudder ( painting, cracks, comes of) condition   
502 Defects of skin (drive in, holes, etc)   
503 The glue together places state   
504 Rudder, its hinges, pins, clearances of the rudder, control 

connections  
  

505    
600 Landing gear   
601 Stands, shock absorbers, gas-spring and control system state   
602 Main wheel state, pressure in wheel tyre   
603 Main wheel retracting and releasing mechanisms, special attention   
 For inspection bellcrank (pos.3 Fig.2-11 Landing gear control)   
604 Landing gear brakes state   
605 Tail wheel state, pressure in wheel tyre   
700 Control systems   
701 Elevator control system (mowing, friction, clearances, fixings)   
702 Ailerons control system (mowing, friction, clearances, fixings)   
703 Airbrakes control system (mowing, friction, clearances, fixings)   
704 Rudder control system (mowing, friction, clearances, fixings), spe-   
 cial  attention for inspection control cables in zone pedals joint    
 (pos.4 Fig. 2-8a Rudder control)   
705 Pedals adjust according pilot height system state   
706 Trimmer control system functioning   
707 Tow release control system (mowing, friction, clearances, fixings)   
708 Attachment of cockpit canopy and its emergency jettison system 

functioning 
  

709 Canopy ventilation control system    
710 Water ballast control system functioning   
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Inspection after every 100 flight hours      Date.................. 
No Checking Conformity Signature 

  Yes/No  
711    
712    
713    
800 Instruments   
801 Instrument panel mounting   
802 Air speed indicator system hermeticallity, pipes colour markings   
803 Altimeter system functioning   
804 Accumulators bateries , electric wiring installation   
805 Radio station, navigation instruments mounting, functioning   
806 Radio aerial, cable installation   
807 Microphone, loudspeaker installation, functioning   
808 Towing hook state, its life time according maintenance 

documents, sprigs, control cable state 
  

809 Pilot harness restrain system state, its life time according 
maintenance documents 

  

810 Baggage compartment state   
811 Tables and control markings state   
812 C.G. data   
813    
814    
900 Sailplane rigged   
901 Wing-fuselage connection reliability, clearances   
902 Horizontal tail- fuselage connection reliability, clearances   
903 All control systems neutral position, controls easy movement   
904 Control surfaces deflections, stops   
905 Friction in all control systems, clearances   
906 Rigged parts fixators state   
907 Main wheel brake functioning   
908 Airbrakes functioning, forces on control handle   
909    
910    
911    
912    
1000 Conclusion checking   
1001 Checking records revision   
1002 Maintenance manual changes revision   
1003 Jobs according airworthiness and technical bulletins revision    
1004 Sailplane log-book records revision   
1005 Lifetime of the components (safety belts, hydraulic fluid etc.)   
1006    
1007    
1008    
1009    
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5 . 4  A n n u a l  i n s p e c t i o n  
 
 
 It is necessary to check the sailplane us after every 100 flight hours. Also: 
 

1) check water ballast tanks for hermeticallity. 
 
 2) check technical condition of safety belts and their attachment. 
 

3) check technical condition and hermeticallity of static, dynamic pressure pipes and moisture 
setting tanks. 

 
 4) check clearance or slackness as indicated in the Section 2, Table 2-2 and Table 2-3. 
 
 

5.5 Inspection after rough landing, after ground loop 
 
 
 After rough landing, ground loop: 

1) check up surfaces of sailplane wings, the fuselage, the stabilizer and controls. Pay special 
attention to wings root ribs, ends of wings spars, technical condition of connection junctions of wings 
and fuselage, stabilizer and fin; 

2) check friction forces of all control systems of a sailplane; 
 

3) check main landing gear wheel and tail wheel and operation of wheel brake; 
 

4) check the sailplane instruments and their operation. 
 
 

5.6 Inspection at the end of flight season 
 
 
 At the end of flight season or before long storing in a hangar or in a trailer: 
 

1) sailplane airworthiness certificate, log-book airworthiness and technical bulletins; 
 

2) check condition of external surfaces of accessible metal parts. Pay special attention to surfaces 
places damaged by corrosion; 
 

3) clean up and lubricate with oil bearings and sailplane systems connection places according to 
requirements of chapter 3.3;  
 

4) check water ballast tanks for hermeticallity. 
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5.7 Inspection of the sailplane after every 1000 flight hours 
 
 

 It is necessary to check thoroughly the sailplane after every 1000 flight hours. A sailplane shall 
be checked by qualified staff having a license for those works. 
 It is necessary: 

1. To check the sailplane according to i.5.3 “Inspections after every 100 flight hours”. 
2. To measure existing clearances in connection joints of the fuselage and wings.  

Allowed clearances and tolerances: 
a) between the wings connection pins and openings in spars consoles ∆ = 0.32 mm (fig.2-20d); 
b) between the fuselage pins and wing hubs ∆ = 0.27 mm (fig.2-20a); 
c) between the hubs of wing tips and lateral pins of wings ∆ = 0.046 mm (fig. 2-20c); 
d) tolerance of opening of fixation plate of wing tip spar ∆ = 0.015 mm (fig. 2-20c); 
3. To measure existing clearances in connection joints of fuselage and stabilizer  

Allowed clearances: 
a) between the fin pins and hubs of the stabilizer ∆ = 0.055 mm (fig. 2-20b); 
b) between the stabilizer fixation pin and an opening of stabilizer ∆ = 0.32 mm (fig. 2-20b); 

  
 4. To measure the elevator’s clearance with respect to rear elevator edge at root rib. Allowed 
clearance is ∆ = ± 2 mm. 
 
 

 

 

 
 
5. To measure clearances of the ailerons with respect to rear controls edges at their root ribs. 

Allowed clearance is ∆ = ± 2 mm. 
 
 
 
 
 
 

6. To measure clearances in hanging up joints of the elevator, rudder, ailerons. Allowed 
clearance between an opening and axis is ∆ = 0.1 mm. 

7. To measure clearance in the control stick upper part with an elevator and ailerons fixed. 
Allowed clearance is ∆ = ± 2 mm. 
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8. To measure clearance in attachment joint of the landing gear. Allowed clearance between an
opening and axis is ∆ = ±0.15 mm.

9. To measure friction forces in the control systems:

(a) Ailerons control – 0.5 daN;

(b) Elevator control with trimmer in neutral position – 0.3 daN;

(c) Rudder control (measure in upper point of pedals) – 2 . . . 2.5 daN;

(d) Adjustment of pedals according to pilot height – 15 daN;

(e) Airbrakes control:

• at opening – 15 daN,

• at closing – 18 daN;

(f) Ventillation control – 3 daN;

(g) Landing gear control:

• at extending – 20 daN,

• at retracting – 14 daN;

(h) towing hook control:

• without loading on towing hook – 10 daN,

• with loading on towing hook – 12 daN;

(i) emergency opening of a canopy – 13 daN;

(j) water ballast control – 4 daN.

Note: 1. Measurements according i. 4 and 5 are taken with the control stick fixed.

2. Measurements according i. 4, 5, 6, 7, 8, 9 shall be taken after cleaning and
lubrication of movable surfaces of control systems.

10. To check balancing of ailerons, elevator and rudder according to the scheme shown in fig. 7-2
if repair or/and repainting of these control surfaces was done.

11. To check the trimmer condition.

12. To check the fuselage girder structure and its attachment to the fuselage. Pay special attention
to:

• splits in glass fiber reinforced plastics,

• splits in sticking seams,

• condition of girder welding seams,

• deformations of the girder pipes,

• condition of attachment joints of landing gear,

• condition of attachment joint of the towing hook.

13. To check glass fiber reinforced plastics for cracks and splits around these metal parts and joints:

• spar hubs,

• hubs of wing root ribs,

• connection joints of stabilizer and fuselage,

• wingtip fixators and fixator hubs in the upper skin of the wing (fig. 3-2d, pos. 12),

• control and hinge joints of ailerons, elevator and rudder,

• attachment joints of safety belts,

• fastening joints of cockpit canopy.

Splits on glass fiber reinforced plastics shall be repaired.

Date: 2022 06 20 Author: K. Juočas Rev. No. 11
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14. To check  surfaces of ends of wing spars (Fig.1), surfaces of external wing root ribs, paying 

special attention to connection zones of root ribs to spar ends and wing shells. If there are some splits or 
other damage on glass fiber reinforced plastics it is necessary to repair the damaged place. 

 
 

 
Fig.1. The wing spar. 

 
 
 15. To check external surfaces of wings, ailerons, flaps, fuselage, stabilizer, elevators and rudder. 
The special attention zones: 
 
 
 

a) the surfaces around hinge joints of control unit of elevators on the horizontal tail. 
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  b )  the glued zones of the vertical tail spar onto the upper fin part 
 

 
 

 
  c) the elevator root rib 

 

 

Special attention in external surfaces connection 
zones of elevators to control system. 
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d) the fuselage bulkhead

In zones where paint has cracks it is necessary to clean off the paint and check glass fiber

reinforced plastic for cracks and if necessary to repair the damage.

Initial clean off of paint shall be done with glass-paper No 180, No 220 finishing with No

320 or even finer.

1 6. To check external surfaces of galvanized coating of metal parts. Zones with damaged

protective galvanized or paint coating if they are not damaged by corrosion reducing

strength may be repaired. After careful cleaning off of the surface with glass-paper till

metallic glitter and its defatting protective prime and enamel layers are put on following

manual and directions of producers of these coatings.

1 7. To check towing hook, sailplane instruments and additional equipment following

corresponding guides of their factories-producers.

1 8. To check technical condition and tightness of connections of static and dynamic pressure

pipes and moisture setting tanks.

1 9. To check technical condition of instrument markings and placards. Replace them if

necessary.

20. Repair shall be done following guides given in Section 8 of this Manual. If damaged

isn’t included in it repair shall be done according to recommendations of manufacturer

of the sailplane.

21 . To check water ballast tanks in wings and fin for hermeticallity.

22. After doing all the works the sailplane shall be weighed and C.G. shall be defined.

5.7 Inspections of the sailplane after every 3000 flight hours

It is necessary to check throughly the sailplane after every 3000 flight hours. The

sailplane shall be checked by qualified staff having a license for those works.

Inspections must be performed according to "LAK-19 Inspection Program To Extend the

Service Life", Doc. No. IP/19-3000. Inspection program should be ordered from the

manufacturer of the sailplane.
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SECTION 6

Sailplane life limits

The approved lifetime limit of the sailplane LAK-19 is 6000 flight hours.

The continued airworthiness of the sailplane is ensured by prescribed inspections and

technical maintenance works done during its use:

1 ) annual sailplane inspection before starting the flight season according to requirements of

Section 5 of "Maintenance Manual"

2) daily (before every flight day) and preflight sailplane inspection according to

requirements of Section 4 of "Flight Manual" and Section 3 of "Maintenance Manual";

3) special sailplane inspection after a rough landings, ground loops, axceeding of allowed

loadings and etc. according to requirements of section 5 of "Maintenance Manual";

4) inspection and works according to requirement of bulletins issued for the sailplane;

5) inspection and works according to requirements ofmaintenance documents (Section 4 of

"Maintenance Manual") of parts with limited lifetime (towing hook, safety belts,

instruments and others);

6) inspection after every 1000 flight hours according to requirements of Section 5 of

"Maintenance Manual";

7) inspection after every 3000 flight hours according to requirements of Section 5 of

"Maintenance Manual";

Checking of a sailplane, maintenance and necessary repair works shall only be done by

qualified staff having permission to do the work.

In the case of damage of the sailplane structure not included in the "Maintenance

Manual" the repair shall be agreed to by manufacturer of the sailplane.
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8. 1  In t r o d u c t i o n  
 
 G e n e r a l  r e q u i r e m e n t s  f o r  r e p a i r  o f  m i n o r  s a i l p l a n e  d a m a g e  a r e  g i v e n  i n  t h i s  s e c t i o n . 
 
 

8. 2  M a i n  r e q u i r e m e n t s  f o r  r e p a i r  w o r k  
 
 1. R e p a i r  w o r k  s h a l l  b e  p e r f o r m e d  o n l y  b y  q u a l i f i e d  a n d  a u t h o r i z e d  s t a f f . 
 
 2. M a j o r  r e p a i r s  s h a l l  b e  a g r e e d  t o  b y  l o c a l  C AA i n  o r d e r  t o  a v o i d  p o s s i b l e  s a i l p l a n e  
a i r w o r t h i n e s s  v i o l a t i o n . 
 
 3. I f  t h e r e  a r e  s o m e  d o u b t s  a b o u t  r e p a i r  c l a s s i f i c a t i o n  ( “ m a j o r ”  o r  “ m i n o r ” )  c o n t a c t  t h e  
m a n u f a c t u r e r  o f  t h e  s a i l p l a n e . 
 
 4. I n  r e s p e c t  t o  t h e  s a i l p l a n e  z o n e  b e i n g  r e p a i r e d  ( f i g . 8 -1a ,  f i g . 8 -1b )  w o r k  m a y  b e  c a r r i e d  
o u t  b y :  
  - z o n e  1 – a  p e r s o n  h a v i n g  c o r r e s p o n d i n g  p e r m i s s i o n ,  
  - z o n e  2 – r e p a i r  f a c t o r y  c e r t i f i e d  b y  l o c a l  C AA 
  - z o n e  3 – t h e  s a i l p l a n e  m a n u f a c t u r e r . 
 
 5. Af t e r  r e p a i r  o f  c o n t r o l s ,  r e p a i n t i n g  o f  a  s a i l p l a n e  i t  i s  n e c e s s a r y  t o  c h e c k  w e i g h t s  a n d  
p o s i t i o n s  o f  C .G . o f  c o n t r o l s   h a v i n g  b e e n  r e p a i r e d  a n d  C .G . o f  t h e  s a i l p l a n e . 

6 .  N o  a d d i t i o n a l  c o l o r  m a r k i n g  o n  t h e  w h i t e  u p p e r  s u r f a c e  i s  a l l o w e d . 
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8. 3   R e p a i r  o f  p a r t s  o f  a d v a n c e d  c o m p o s i t e s  
 

8.3.1 Conditions for repair works 

 
 P r e m i s e s  w h e r e  r e p a i r  i s  c a r r i e d  o u t  m u s t  b e  c l e a n ,  w a r m  a n d  p r o p e r l y  l i g h t e d . 

T e m p e r a t u r e  d u r i n g  r e p a i r  m u s t  b e  ≥ +  20 ° C  a n d  h u m i d i t y   ≤ 6 5%. 

 T h e  o p t i m a l  p r o c e s s i n g  t e m p e r a t u r e  f o r  r e s i n - h a r d e n e r  s y s t e m s  l i e s  i n  r a n g e  b e t w e e n  20 °
C  a n d  25° C . H e a t  t r e a t m e n t  m u s t  b e  p e r f o r m e d  k e e p i n g  t e m p e r a t u r e  o f  50 -6 0 ° C  f o r  15 h o u r s . 
 Ad v a n c e d  c o m p o s i t e  r e p a i r s  s h o u l d  o n l y  b e  p e r f o r m e d  b y  a d e q u a t e l y  t r a i n e d  a n d  
q u a l i f i e d  t r a i n e d  a n d  q u a l i f i e d  r e p a i r  p e r s o n s . 
 

8.3.2  Cl assific ation of dam ag e 

 
 T h e  s a i l p l a n e  c o n s t r u c t i o n  i s  d i v i d e d  i n t o  t h r e e  z o n e s  w i t h  a l l o w e d  s i z e s  o f  d a m a g e  i n  
t h e m  ( f i g . 8 -1a ,  f i g . 8 -1b ,  t a b l e  8 -1) . 

T a b l e  8 -1   

P o s . R e p a i r  d a m a g e  Z o n e  1 Z o n e  2 
N o     

1 An  o p e n i n g  φ 10 0  m m  φ 40  m m  

2 C r a c k  ( s p l i t )  20 0  m m  10 0  m m  

3 D a m a g e  o f  l e a d i n g  e d g e  10 0  m m  – f o r  a i l e r o n s ,  f l a p s  40  m m  – f o r  f i n ,  
  40  m m  – f o r  w i n g s  s t a b i l i z e r  

4 D a m a g e  o f  t r a i l i n g  e d g e s  20 0  m m  

5 Damage of paint coating Without restrictions 
 
 I t  i s  a l l o w e d  t o  r e p a i r  t h e s e  c o n s t r u c t i v e  d a m a g e s  i n  t h e  c e r t i f i e d  r e p a i r  s t a t i o n :  
 1)  c o m p o s i t e  m a t e r i a l  d e l a m i n a t i o n ,  c r a c k s  a t  s t r u c t u r a l  j o i n t s ,  
 2)  d a m a g e  o f  w i n g  r o o t s  a n d  e n d  r i b s ,  
 3)  c r a c k s  a n d  f r a c t u r e s  o f  m e t a l  c o n s t r u c t i o n s ,  
 4)  c r a c k s  a n d  d e l a m i n a t i o n  o f  s k i n s  o f  f u s e l a g e ,  w i n g s ,  s t a b i l i z e r ,  c o n t r o l s ,  w i n g s  t i p s  a n d  
d a m a g e s  i n  a  s t r u c t u r a l  p a r t s . 
 F o r  t h e  a b o v e  i t  i s  n e c e s s a r y  t o  g e t  c o r r e s p o n d i n g  t e c h n i c a l  i n f o r m a t i o n  a n d  
r e c o m m e n d a t i o n s  f r o m  t h e  m a n u f a c t u r e r  o f  t h e  s a i l p l a n e . 
 D a m a g e  o f  w i n g s  s p a r s  m a y  O N LY  b e  r e p a i r e d  b y  t h e  m a n u f a c t u r e r  o f  t h e  s a i l p l a n e . 
 
 

8.3.3 T y pic al   repair of sail pl ane ag g reg ates skins 

 

 T y p i c a l  r e p a i r  w o r k s  o f  s a i l p l a n e  a g g r e g a t e s  s k i n s  a r e  s h o w n  i n  f i g . 8 -2. 
 I f  a  p a r t  o f  a d v a n c e d  c o m p o s i t e s  i s  d a m a g e d  p a r t i a l l y  n o t  t h r o u g h  ( f i g . 8 -2, a )  i t s  r e p a i r  
m u s t  b e  p e r f o r m e d  a s  f o l l o w s :  
 - m a k e  r o u n d  e d g e s  o f  a  d a m a g e d  z o n e ,  
 - t a k e  o u t  f o a m  o f  o p e n i n g  ( f i g . 8 -2, b )  a n d  c h e c k  t h e  i n t e r n a l  l a y e r  f o r  d a m a g e ,  
 - i f  a n  i n t e r n a l  l a y e r  i s  n o t  d a m a g e d ,  p r e p a r e  a n  u p p e r  c o a t i n g  f o r  r e p a i r  ( f i g . 8 -2, b ) ,  
 - g l u e  i n  f o a m ,  
        - a f t e r  g l u e  p o l y m e r i z a t i o n ,  s a n d  t h e  r e p a i r e d  z o n e  w i t h  s a n d  p a p e r  a n d  t h e n  l a y -u p  o n  i t  
t h e  r e q u i r e d  n u m b e r  o f  r e p a i r  l a y e r s  o f  c l o t h  a t  g i v e n  a n g l e  o f  r e i n f o r c e m e n t  ( f i g . 8 -1a ,  f i g . 8 -1b ,     
f i g . 8 -2, c ) . 
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Cau tion :  D u r i n g  r e p a i r  t h e  r e q u i r e d  t e m p e r a t u r e s  f o r  p r o c e s s i n g  o f  t h e  r e s i n - h a r d e n e r  

s y s t e m s  m u s t  b e  k e p t . 
 
I f  a  p a r t  o f  a d v a n c e d  c o m p o s i t e s  i s  d a m a g e d  t h r o u g h  ( f i g . 8 -2, d )  r e p a i r  m u s t  b e  p e r f o r m e d  

a s  f o l l o w s :  
 - m a k e  r o u n d  e d g e s  o f  a  d a m a g e d  z o n e ,  
 - t a k e  o u t  f o a m  a r o u n d  t h e  o p e n i n g  ( f i g . 8 -2, e ) ,  
 - p r e p a r e  a n  u p p e r  c o a t i n g  f o r  r e p a i r  ( f i g . 8 -2, e ) ,  
 - g l u e  i n  a  p l a t e  o n  p r e p a r e d  i n t e r n a l  l a y e r s  a c c o r d i n g  t o  r e q u i r e m e n t s  o f  f i g . 8 -2, e  ( i f  
e d g e s  o f  i n t e r n a l  l a y e r s  a r e  f l e x i b l e ,  i t  i s  n e c e s s a r y  t o  g l u e  t e c h n o l o g i c a l  p l a t e  f r o m  b o t t o m  s i d e ) ,  
        - a f t e r  g l u e  p o l y m e r i z a t i o n ,  s a n d  t h e  r e p a i r e d  z o n e  w i t h  s a n d  p a p e r  a n d  t h e n ,  l a y -u p  o n  i t  
t h e  r e q u i r e d  n u m b e r  o f  r e p a i r  l a y e r s  o f  c l o t h  a t  g i v e n  a n g l e  o f  r e i n f o r c e m e n t  ( f i g . 8 -1a ,  f i g . 8 -1b ,  
f i g . 8 -2, f ) . 
 

Cau tion :  D u r i n g  r e p a i r  t h e  r e q u i r e d  t e m p e r a t u r e s  f o r  p r o c e s s i n g  o f  t h e  r e s i n - h a r d e n e r  
s y s t e m s  m u s t  b e  k e p t . 

 
8.3.4  M aterial s u sed for repair 

 

T h e  f o l l o w i n g  f a b r i c  t y p e s  a r e  u s e d  f o r  r e p a i r  o f  p a r t s  o f  a d v a n c e d  c o m p o s i t e s :  
 

                                  T a b l e  8 -2 
Type W ea v i n g  

t ype 
M a s s  C l o t h  M a n u f a c t u r er  

( I n t er g l a s s  

N o )  

 g / m 2 t h i c k n es s ,  

m m  

 

G l a s s  f a b r i c  
9 007 0 P l a i n  8 1  0. 1  I n t er g l a s s  A G  

9 2 1 1 0 Tw i l l  2 / 2  1 6 3  0. 1 8  I n t er g l a s s  A G  

9 2 1 2 5  Tw i l l  2 / 2  2 8 0 0. 3 5  I n t er g l a s s  A G  

C a r b o n  f a b r i c  
9 8 1 3 1  Tw i l l  2 / 2  1 6 3  0. 2  I n t er g l a s s  A G  

Ke v l a r  f a b r i c  
9 8 6 1 3  Tw i l l  1 / 3  1 7 0 0. 3 5  I n t er g l a s s  A G  

 
F o r  r e p a i r  w o r k  r e s i n - h a r d e n e r  s y s t e m s  La m i n a t i n g  r e s i n  L 28 5 - H a r d e n e r  28 5, 28 6 , 28 7  

a r e  u s e d . 
Cau tion:  R e s i n  a n d  h a r d e n e r  m u s t  b e  s t o r e d  i n  c a r e f u l l y  s e a l e d  c o n t a i n e r s . R e s i n  a n d  

h a r d e n e r  m a y  c r y s t a l l i z e  a t  t e m p e r a t u r e s  b e l o w   + 15° C . T h e  c r y s t a l l i z a t i o n  i s  v i s i b l e  a s  a  c l o u d i n g  
o r  s o l i d i f i c a t i o n  o f  c o n t e n t s  o f  t h e  c o n t a i n e r . B e f o r e  u s i n g  t h e  r e s i n  a n d  t h e  h a r d e n e r  m u s t  b e  

h e a t e d  i n  o r d e r  t o  d e s t r o y  t h e  c r y s t a l l i z a t i o n  o f  t h e m . S l o w  w a r m i n g  t i l l  50 ° C  - 6 0 ° C  i n  v e s s e l s  
w i t h  w a t e r  a n d  s t i r r i n g  o f  t h e m  w i l l  m a k e  t h e  c o n t e n t  t r a n s p a r e n t  w i t h o u t  l o s  o f  t h e i r  q u a l i t y . 
O n l y  f u l l y  t r a n s p a r e n t  p r o d u c t s  m u s t  b e  u s e d . D o  n o t  h e a t  o v e r  a n  o p e n  f l a m e !  U s e  i n d i v i d u a l  
p r o t e c t i v e  a p p l i a n c e s  w h i l e  s t i r r i n g  ( g l o v e s ,  g l a s s e s ,  r e s p i r a t o r ) . 

P r e p a r a t i o n  o f  b i n d i n g  m a t e r i a l :  
M i x t u r e r a t i o s  R es i n  L -2 8 5  H a r d en er  2 8 7 / 2 8 6 / 2 8 7  

P a r t s  b y w ei g h t  1 00 3 8  ÷ 4 0  
P a r t s  b y v o l u m e 1 00 4 7  ÷ 5 0  
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T h e  g i v e n  m i x i n g  r a t i o  o f  c o m p o n e n t s  m u s t  b e  o b s e r v e d  a s  e x a c t l y  a s  p o s s i b l e . M o r e  o r  l e s s  

h a r d e n e r  w i l l  n o t  s p e e d  u p  o r  s l o w  d o w n  t h e  r e a c t i o n  – j u s t  c a u s e  o n l y  p a r t i a l  h a r d e n i n g  w h i c h  
w i l l  n o t  b e  c o r r e c t e d  a n y  w a y . M i x t u r e  o f  r e s i n  a n d  h a r d e n e r  m u s t  b e  s t i r r e d  t h o r o u g h l y  u n t i l  
t h e r e  i s  n o  c l o u d i n e s s  i n  a  v e s s e l . 

P a y  s p e c i a l  a t t e n t i o n  t o  w a l l s  a n d  c o r n e r s  o f  t h e  v e s s e l .  
 

 T h e  o p t i m a l  p r o c e s s i n g  t e m p e r a t u r e  f o r  r e s i n - h a r d e n e r  s y s t e m s  l i e s  i n  r a n g e  b e t w e e n  20 °
C  a n d  25° C . H i g h e r  t e m p e r a t u r e  i s  p o s s i b l e  b u t  i t  w i l l  s h o r t e n  a n  e f f e c t i v e n e s s  d u r a t i o n  o f  t h e  

r e s i n . T e m p e r a t u r e  r i s e  b y  10 ° C  m a k e s  a n  e f f e c t i v e n e s s  d u r a t i o n  t w i c e  s h o r t e r .  
 

 

8. 4  R e p a i r  o f  m e t a l  p a r t s  
 
 D a m a g e d  g a l v a n i z e d  a n d  p a i n t  c o a t i n g s  o n  m e t a l l i c  p a r t s  w h i c h  a r e  n o t  d a m a g e d  b y  
c o r r o s i o n ,  e t c . a f f e c t i n g  t h e  s t r e n g t h  o f  t h e  p a r t ,  m a y  b e  r e s t o r e d  b y  r e p l a c i n g  t h e  c o a t i n g  i n  
a c c o r d a n c e  w i t h  m a n u f a c t u r e s ’  r e c o m m e n d a t i o n s . M e t a l l i c  p a r t s  d a m a g e d  b y  c o r r o s i o n ,  e t c . m a y  
o n l y  b e  r e p a i r e d  i n  a c c o r d a n c e  w i t h  i n s t r u c t i o n s  o b t a i n e d  f r o m  t h e  s a i l p l a n e  m a n u f a c t u r e . 
 
 
 

8. 5  Il l u s t r a t i o n s  
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