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UPOZORNENi
PRO MAJITELE, UZIVATELE A
OBSLUHUJICi PERSONAL

Tato instalaéni a provozni pfiruCka obsahuje
popis, technické informace a instrukce pro
provoz a udrzbu vrtuli fady V503.

Oddily 1 a 2 této pfirucky zahrnuji modely
vrtule V503 a V503A (Ceska a anglicka verze),
oddily 3 a 4 zahrnuiji vrtuli V503AP.

Veskeré Ccinnosti souvisejici s provozem a
udrzbou vrtule musi byt provadény v souladu s
touto pfiruckou. Cinnosti pfesahujici svym
rozsahem ramec tohoto manualu mohou byt
provadény pouze vyrobcem nebo
autorizovanym servisnim stfediskem.

VAROVANI

Veskeré Cinnosti obsazené v tomto manualu
mohou provadét pouze osoby s odpovidajici
kvalifikaci !

Nedodrzeni provoznich instrukci a postupt v
tomto manualu, piekroCeni stanovenych
provoznich Ihit nebo vykonovych limitl muize
zpUsobit nespravnou funkci vrtule.

Vyrobce nebo autorizované servisni stfedisko
nenesou zadnou odpovédnost za Skody
zpUsobené nedodrzenim instrukci  nebo
postupll uvedenych v tomto manualu !

SERVISNi DOKUMENTACE

UzZivatel je odpovédny za  udrZovani
platného stavu této pfiruCky dle vydavanych
zmeén. Platna revize této pfirucky, stejné jako
Servisni bulletiny, Servisni dopisy a Servisni
rady, jsou  volné k  dispozici na
www.aviapropeller.com.

POZNAMKA

llustrace, obrazky a vykresy v tomto manualu
slouzi pouze jako pfiklad zobrazovaného
objektu a nemohou byt povazovany za zavazné
pro jakykoliv typ vrtule nebo jeji ¢ast.

ZARUKA

Zaruéni podminky pro kazdou vrtuli jsou
stanoveny v kupni smlouvé.

ATTENTION
FOR OWNERS, USERS
AND SERVICE STAFF

This installation and operation manual contains
descriptions, technical  specifications  and
instructions for operation and maintenance of
V503 propeller type series.

Parts 1 and 2 of this document contain models
V503 and V503A (czech and english language),
parts 3 and 4 contain model V503AP.

All activities associated with propellers operation
and maintenance must be practises according
to this manual. Activities which be exceeden
scope of this manual, shall be practises only by
manufacturer or authorized service centre.

CAUTION

All activities contains in this manual shall be
practises only by persons with
commensurating qualification !

Breach of the operating instructions and
procedures in this manual, exceeding of rated
operational terms or performance limits can
cause incorrect propeller function !
Manufacturer or authorized service centre
doesn’t bear any responsibility for damages
incurred non performance instructions or
procedures stated in this manual !

SERVICE DOCUMENTS

Product user is responsible for this manual
up-dating according to issued changes. Latest
revision of this manual as well as Service
Bulletins, Service Letters and Service Advisories
associated with propellers in this manual are
freely disposable at www.aviapropeller.com .

NOTICE

lllustrations, pictures and drawings in this
manual are only by example for displayed
object and it’s not to be regarded as binding
on any propeller type or her section.

GUARANTEE

Guarantee conditions for each one propeller
are determinated in contract of purchase.
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OMEZENI LETOVE ZPUSOBILOSTI

Oddil Omezeni letové zpuUsobilosti je schvalen
EASA dle Part 21A.31(a)3 a CS-P40(b) a 14
CFR Part 354 (A35.4). Jakékoliv zmény
zavaznych  zivotnostnich  limitd, intervall
prohlidek a souvisejicich postupll uvedenych
v tomto oddilu musi byt schvaleny.

Oddil Omezeni letové zpuUsobilosti je schvalen
FAA a obsahuje udrzbu pozadovanou dle §§
43.16 a 91.403 americkych leteckych predpist
FAR, pokud nebyl FAA schvalen alternativni
program.

A. Omezeni Zivotnosti

1) Nékteré dily vrtule mohou mit stanoven
limit celkové zivotnosti, tzn., ze po
dosazZeni stanoveného poctu provoznich
hodin (TSN, Time Since New) musi byt
takovy dil vyménény.

2) V tomto oddilu jsou uvedeny dily s
omezenou zivotnosti vrtuli obsazenych v
této prirucce.

3) Neni-li vyslovné uvedeno jinak, jsou dale
uvedené limity zivotnosti dili shodné pro
vSechny verze vrtuli a kombinace vrtule-
letoun-motor.

4) Dily s omezenou zivotnosti

Verze V503

List................... 4000 hodin
Naboj ................. 4000 hodin
Pouzdro listu ............ 4000 hodin
Vnéjsi krouzek . .. ... ... .. 4000 hodin
UnaSeC................ 4000 hodin
Hfidel Cerpadla . ......... 4000 hodin
Pfiruba vrt. hfidele (pouze

motor Walter M6-1ll) . ... ... 4000 hodin
Verze V503A
List................... 5000 hodin
Naboj ................. 5000 hodin
Pouzdrolistu............ 5000 hodin
Vnéjsi krouzek .......... 5000 hodin
UnaSeC................ 5000 hodin
HFfidel Cerpadla. . ........ 5000 hodin
Pfiruba vrt. hfidele (pouze

motor Walter M6-1ll) . ... ... 5000 hodin
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AIRWORTHINESS LIMITATIONS

This Airworthiness Limitations Section is EASA
approved in accordance with Part 21A.31(a)(3)
and CS-P40(b) and 14 CFR Part 35.4 (A35.4).
Any change to mandatory replacement times,
inspection intervals and related procedures
contained in this section must also be approved.

The Airworthiness Limitations Section is FAA
approved and specifies maintenance required
under §§ 43.16 and 91403 of the Federal
Aviation Regulations unless an alternate program
has been FAA approved.

A. Life Limits

1) The life limit should be established for
certain part of the propeller assembly.
This limit requires the replacement of
such part after a specified number of
hours of operation (TSN, Time Since New).

2) This section summarizes the life limited
parts of propeller models covered by this
manual.

3) Below mentioned life limits of the parts
apply to all of propeller models and
propeller-aircraft-engine combinations,
unless specifically noted otherwise.

4) Life limited parts

Model V503

Blade ................. 4000 hours
Hub ... ... ... .. 4000 hours
Blade bushing ........... 4000 hours
Outerring .............. 4000 hours
Fork ....... ... ... ... 4000 hours
Pumpshaft ............. 4000 hours
Engine shaft flange (Walter

M6-1ll engine only) ....... 4000 hours
Model V503A

Blade ................. 5000 hours
Hub ... ... ... .. 5000 hours
Blade bushing ........... 5000 hours
Outerring .............. 5000 hours
Fork .................. 5000 hours
Pumpshaft ............. 5000 hours
Engine shaft flange (Walter

M6-1ll engine only) ....... 5000 hours



Verze V503AP

List................... 6000 hodin
Naboj ................. 6000 hodin
Pouzdrolistu . ........... 6000 hodin
Vnéjsi krouzek . .. ... ... .. 6000 hodin
UnaSeC................ 6000 hodin
HFfidel Cerpadla . ......... 6000 hodin

Model V503AP

Blade ................. 6000 hours
Hub ... ... ........... 6000 hours
Blade bushing ........... 6000 hours
Outerring .............. 6000 hours
Fork .................. 6000 hours
Pumpshaft ............. 6000 hours
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A. Obsah

Tato pfiru¢ka poskytuje informace o provozu,
instalaci a udrzbé& dvoulistych vrtuli Avia
typové rfady V503.

PFiru¢ka ma Ctyfi oddily:

Oddil 1: PfiruCka pro verze V503 a V503A
v Ceském jazyce

Oddil 2: Pfiru¢ka pro verze V503 a V503A
v anglickém jazyce

Oddil 3: Priru¢ka pro verzi V503AP v Ceském
jazyce

Oddil 4: Pfirucka pro verzi V503AP v
anglickém jazyce

Infformace o instalaci, demontazi, provozu a
vyhledavani zavad jsou uvedeny v této
priruéce. DoporuCuje se s touto pfiruckou
pouzivat zaroven provozni priru¢ku letounu a
motoru.

. Generalni oprava

Intervaly provadéni generalnich oprav vSech
vrtuli Avia jsou uvedeny v poslednim vydani
Servisniho bulletinu  Avia ¢&.1, ktery je
dostupny na webovych strankach Avia
Propeller na www.aviapropeller.cz.

Intervaly generalnich oprav se obvykle
oznacuji jako Time Between Overhaul (TBO).

Limit TBO je urCeny provoznim limitem
vyjadifenym hodinami provozu a kalendainim
limitem, uvadénym v kalendafnich mésicich.
Generalni oprava ma byt provedena po
dosazeni nékterého z téchto limitd, podle
toho, co nastane dfive.

Generalni oprava je pravidelny proces
provadény ve stanovenych intervalech, pfi
kterém je vrtule rozebrana a zkontrolovana.
PoSkozené dily jsou opraveny nebo
vyménény. VS8echny tésnici prvky jsou
vyménény. Protikorozni povrchové ochrany
dild jsou obnoveny. Vrtule je znovu
smontovana, nastavena a vyvazena.

Generalni opravu mlze provést pouze Avia
Propeller nebo schvalené servisni stfedisko,
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INTRODUCTION

A. Purpose

This  publication  provides  operation,
installation and line maintenance information
on the Avia 2-blade V503 series propellers.

Manual includes the four sections:

Section 1: Manual for models V503 and
V503A in czech language

Section 2: Manual for models V503 and
V503A in english language

Section 3: Manual for model V503AP in czech
language

Section 4: Manual for model V503AP in
english language

Installation, removal, operation and trouble
shooting data is included in this publication.
However, the airplane and engine
manufacturer's manuals should be used in
addition to this information.

. Overhaul

For the list of overhaul intervals of all Avia
propellers refer to latest issue of Avia
Service Bulletin No.1 available at Avia
Propeller website at

www.aviapropeller.com.

The overhaul interval is usually referred to
as Time Between Overhaul (TBO).

The TBO limit is based on operation limit
expressed in hours of operation and on
calendar limit expressed in calendar months.
The overhaul should be accomplished if one
of this limit is acquired, whichever occurs
first.

The overhaul is periodic process performed
at specific intervals in which the propeller is
disassembled and inspected. Damaged
parts are repaired or replaced. All sealing
elements are replaced. Corrosion
preventive coatings of the parts are
renewed. Propeller is reassembled,
adjusted and balanced.

The overhaul shall be accomplished only by
Avia Propeller or authorized service station



a to v souladu s platnymi revizemi prirucek
pro generalni opravu uvedenymi v oddilu
»oouvisejici dokumenty“ v této kapitole.

. Souvisejici dokumenty

1) Prirucka Avia E-1650 (61-10-50)
Pfiru¢ka pro generalni opravu vrtule

2) Priru¢ka Avia EN-1370 (61-10-70)
Pfiru¢ka pro gen. opravu kovovych listd

3) Servisni bulletin Avia &.1
Obsahuje intervaly generalnich oprav
vSech vrtuli Avia. Bulletin je k dispozici na
www.aviapropeller.cz.

4) Priru¢ka Avia E-1395 (61-01-95)
Standard Practices Manual

5) DalSi servisni dokumenty Avia (Servisni
bulletiny, Servisni dopisy, Servisni
doporuéeni), které mohou souviset
s vrtulemi v této pfirucce, jsou k dispozici
na www.aviapropeller.cz.

. Objednavani dilt

PFfi vyméné dild z dlvodu jejich poSkozeni
nebo ztraty je nezbytné pouzivat pouze
originalni dily. Kontaktujte vyrobce vrtule pro
informace a/nebo objednani originalniho dilu.

POZNAMKA:

Ne vSechny dily vrtule mohou byt ménény v
provozu. Pouze nékteré vnéjsi dily a
spojovaci material (Srouby, matice, apod.)
mohou byt v provozu vyménény.

Nékteré dalSi dily mohou byt ménény v
provozu pouze pracovniky vysSkolenymi a
povéfenymi vyrobcem vrtule.

Kontaktujte vyrobce wvrtule pro vice
informaci.

in accordance with latest revision of the
Overhaul manual mentioned in section
.Related documents® in this chapter.

C. Related documents

1) Avia Manual E-1650 (61-10-50)
Overhaul Manual

2) Avia Manual EN-1370 (61-10-70)
Overhaul Manual for Metal Blades

3) Avia Service Bulletin No.1
Includes an overhaul intervals of all Avia
propellers. Available on Avia website at
www.aviapropeller.com.

4) Avia Manual E-1395 (61-01-95)
Standard Practices Manual

5) Other Avia service documents (Service
Bulletins, Service Letters, Service
Advisories) which may relate to propellers
in this manual are available on Avia
website at www.aviapropeller.com.

. Parts ordering

Only original part is necessary to use if any
is needs to replace due to its damage or
loss. Contact propeller manufacturer to
original part information and/or delivery.

NOTE:

Not all propeller parts can be replaced in
the field. Only some outside mounted parts
and connecting hardware (screws, nuts,
etc.) can be replaced in the field.

Some other parts can be replaced in the
field only by persons trained and approved
by propeller manufacturer.

Contact propeller manufacturer for more
information.
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POPIS VRTULE V 503 A

DEFINICE A URCENI

Letecké vrtule typl V 503 A (akrobatické), V 503 AC (cestovni) a V503 AT
(turisticke) jsou dvoulisté vrtule levoto€ivé s vyménnymi duralovymi listy.
Jsou ur€eny pro sportovni a turistickd jednomotorova letadla

s bezreduktorovymi motory. Vrtule lze pouzit na motorech s kuzelovym nebo
pfirubovym ukonc€enim hfidele do max. vykonnosti 162 kW, pfi otackach
2750 1/min.

Vrtule je zcela autonomni a automaticka, to znamena, Ze do vrtule neni
tfeba ze strany motoru a od pilota pfivadét ani energii pro pfestavovani listu,
ani jiné ovladaci impulsy.

Vrtule udrzuje optimalni ota¢ky motoru, podle jeho vykonnosti, pfi v8ech
letovych reZimech, v rozsahu rychlosti béZznych ve sportovnim a turistickém
[étani.

NAZVOSLOViI
Uvadime jen vyrazy, které nejsou v letecké terminologii zcela bézné:

Vrtulové hlava je hlavni celekvrtule bez vrtulovych listd. Sklada se z néaboje
vrtule, ulozeni vrtulovych listd a servomechanismu.

Servomechanismus je samostatny celek vrtule sestavajici z pistu se
zubovym Cerpadlem a pruZinou se zafizenim pro sefizovani.

Vétrnik je lopatkovy kryt se dvéma stupni volnosti (rotuje a povouva se),
ktery slouzi k pohonu zubového Cerpadla servomechanismu (rotace) a je i
regulaénim ¢&idlem otacek (povouva se imérné s rychlosti letu).

Minimalni stoupani vrtulovych listd je nejmensi uhel nastaveni, na ktery
muaZze byt vrtule pfestavena. Je uréenomechanickym dorazem

v servomechanismu vrtule. Minimalini Uhel stoupani Ize sefidit pfetoCenim
listd v pouzdrech po povoleni objimek.

Maximalni stoupani vrtulovych listl je nejvétSi thel nastaveni, na ktery
muUze byt vrtule pfestavena. Je uréeno také mechanickym dorazem

v servomechanismu vrtule a odpovida max. rychlosti letadla.

Rozsah stavéni vrtulovych listd je ahel vrtulovych listd od zarazky min.
stoupani do zardzky max. stoupani. Témito zarazkami je uréen pracovni
rozsah vrtule.



ZAKLADNI| TECHNICKE UDAJE VRTULE V 503 A

Typ vrtule .

Zpusob stavéni listd
Zpusob prace .

Max. vykon

Max. otacky trvalé

Max. otacky kratkodobé
Umistnéni servomotoru
Smysl ota€eni

Pocet listl

Pracovni kapalina

Pfedepsané mnozstvi kapaliny
Prdmér vrtule max.

Material list

Max. Sirka listt .
Tloustka listu kontr. Rezu

Max. rozsah stavéni vrtul. listd

Profil listd .
Hmotny moment setrvacnostl vrtule )

Provozni omezeni:

a) nadmorska vyska

b) relativni vihkost okolniho vzduchu

¢) rozsah teplot okolniho vzduchu

d) max. provozni ndsobky zrychleni .

e) max. uhlova rychlost letounu :

f) max. povolené kratkodobé prevySeni (1“)
g) max. rychlost pfi letu stfemhlav

h) provoz v namrazovych podminkéach .

i) regulac¢ni schopnost do vy3ky .

VAHY

Vrtule s olejovou naplni
Naradi s brasnou

Transportni krabice :
Rozméry transportni krabice .

V503, V503 AC, V503 AT
automatické, autononi

. hydraulicky za letu
. jednocinné tazna
. 162 kW

. 2750 1/min

. 3025 1/min

. ve vrtulové hlavé

. vlevo

.2

. olej MK 8
Aero Shell Turbine Oil 3SP
Aero Shell Turbine Qil 2
Aero Shell Fluid 1
DERD 2490

. 1000-1300 cm?3

. 2000 mm

. lehka slitina Z 42 4201.61
. 140 mm

. 6,7 mm

. 14°

. RAF 6

. 0,15 kgm sec?

. 0-5000 m MER
. 30-98 %

. -40 ° az +50 °C
. +8az-5¢

. w=2,0rad/sec

w = 3,5rad/sec

.V = 360 km/hod
. neni dovolen
. 2500 m MSA

. 26,7 kg
. sada ,A" 7,5kg

sada ,B* 9 kg

. 9kg
. 350x450%x990 mm



SPECIFIKACE A TECHNICKE UDAJE MODIFIK. VRTULI

Vrtule typu V 503 A V 503 AC V 503 AT
Z 42
Letadlo 7 526F 7 526
Motor M 137 A M 6-111
Prdmér vrtule mm 2000 2000
Min. Uhel listd 12° 15°

Hmotny moment

setrvacnosti ,kgm sec?* 0,1500 0,1500

Otacky (1/min)

maximalni 2750 2500
nominalni 2680 2500
cestovni 2580 2300
Vykon (,kW*) maximalni 132,5 118
nominalni 118 118
cestovni 103 92
Max. rychlost let.
V=km/hod 360 320
Vaha vrtule bez oleje 25,9 kg 25,9 kg
Ryska na kuzelové plose
Pouzdra listu je oznadena 1 0

POPIS VRTULE A JEJi CINNOSTI
Dvoulista autonomni letecka vrtule typu V 503 A se sklada z téchto hlavnich skupin (obr. 1):

A — Vrtulovy naboj

B — Servomechanismus
C — Ulozeni listu

D — Vrtulovy listopad

E — Vrtulovy kryt

F — Vétrnik



Vrtule je automatickd a autonomn. Nepotiebuje tedy pra pfestavovani
vrtulovych [istd privadét ani energii ze strany motoru, ani jakékoliv
ovladaci impulsy od pilota. Oboji odebiré z energie proudiciho vzduchu
tak, Ze kroutici moment, ktery vyvozuji aeradynamické sily na vétrniku
se meéni pomoci zubového &erpadla v tlakovou energii olejové néplné
vrtule, ktera provadi pfestavovani vriulovych listt na vatsi stoupani. Na
mensi stoupani se servomechanismus prestavuje vyslednym krouticim
momentem vrtulovych listl,

Rozvad tlakového oleje v servomechanismu provadi Soupétko, které
dostava impuls od vatrniku naparovym tlakem vzduchu, ktery je Umérny
dopfedné rychlosti letu. Proto je tedy moZno vrtuli oznaéit jako zcels
automatickou a autonomni s otevienym requlacnim okruhem 3 s ko-
rexci na doprednou rychlost letu,

Konstrukéné je vrtule feSena tak, Je vitrnik je pevné spojen se Soupdt-
kem (hfidel, na kterém je vitrnik uloZen), kterd je ulofeno v servome-
thanismu vriule. Osovid sila, kterd pUsob( na vatratk za letu, je vyvazena
pres radidlni kulickové loZisko prusinou, Kroutici momens vEtrniku po-
hani zubové Eerpad!o. Toto &erpadlo kontinualng pfecerpdva olej z pro-
storu za pistem do prostoru pfed pist,

ZvEtsi-li se dopfedna rychlost letadla, ie tfeba, aby se listy pfastavily na
vetsi stoupani. Vérsi dopfednou rychlosti se zvatE | psovs ila plsobici
na vetrnik, Tim se stlaéi pruzina a Sou patko spojené s vétrnikem se za-
sune hloubgji do servomechanismu. Prepoustéci otvory v Soupatku se
zakryji a ole] pfeCerpavany do prostoru pred pistem posouva pist, ktery
prestavuje listy tak dlouho, a¥ se otvory v Soupdtku opét odkryjl na-
tolik, aby tlakovy spad v prostoru pred pistem byl v rovnovéze s mo-
mentem od vrtulovych listd. Tim jsou zachovéany otacky motoru a vrtu-
lové listy jsou nastaveny na stoupani odpovidajici rychlosti letu.

Prl zmenseni dopiedné rychlosti bude prestavovaci cyklus probihat
v opatném sméru.

Vrtule V 503 A pracuje takto od dopfedné rychlosti letadla cca
80 km/hod. PFi rychlostech letadla nizSich (zaatek rozjezdu) pracuje
jako vrtule pevna. Pfi zméné plynové pripusti pii konstantni rychlosti
pracuje rovnéz vriule jako pevnd a otacky se méni podle Skrtici cha-
rakteristiky motoru.

Prakticky 1o znamen4, Ze od nulové doptedné rychlosti letadla a# do
rychlosti cca 80 km/hod se otddky motoru zvySuji (vrtule je pevnd):
pak otdcky zlstanou konstantni, nebo se nepatrné snizuji (uvaZujme
let s konstantnim vykonem motoru).
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DOPRAVA, MONTAZNI NARADI
A ODKONSERVOVANI

DOPRAVA VRTULE

Pro prepravu vrtule, jejich voln

) r ych a ndhradnich dily, brany s mon-
taznim nafadim, pouzi

va se lepenkové prepravni krabice dle obr. 2.

Obr. 2 — Plepravni krabice vrtole V5034



Prepravni krabice (obr, 2) chsahuje tyto dily:

Dznadoni

clilu Dhsah Pozndmka
krahices !

1 | Vlastni pfepravni krabice

2 | Vitulové listy — 2 kusy

Lo

wd

‘ Vitulova hlava s krytem

4 Brasna s ndfadim '
=, = T |
5] | Krabice pro valné a ndhradni dily |
— — -|
5 Vypli nebo krabice pro pfirubu
vitule V 503 A |
/ Krabice pro vétrnik |
Upozornéni:

Veétrnik musi byt zajistén proti stlaeni, otédeni, deformaci lopatek
a poskozent,

MONTAZNI NARADI

Montazini nafadi je doddvéno ve dvou provedenich;

sada A" — standardni vybaveni — 1e v cené vrtule,

sada \B" — doplnéna o specidlni klice — je dodavédna na zvlagtni ab-
jedndvku zékaznika.

Kazdd z t@chto sad je dodavana ve zvIastni bragns.



Obr. 3 — Montdini nafadi vitule W 503 4
¢ Rasng - sada A

Seznam montazniho naradi vrtule V 503 A — sada , A"
I;_Er Mazay | Cisla vwitesy Kusd
1 | Kigg a4 V_503-7210 % ]
2 | KIigg& s - V. 410-7204 | q
3 | KIZE B |V 506-7240 1
4 | K 5.? | P7%00-7202 ]
5 | Kigg.a | Vv 503-7202 W
6 éﬂub_(klﬁ_ﬁ.__'lﬂ}_ |V 503-7201 | 8
_ 7 |_ Trubka _V_401-7205 2
8 | Stahovak (KIiE &. $8) |V 506-7250 L
9 | Montéa#ni trubka B ‘u‘ 506-7 f’f’?[}_ 2
10 | Sroubovék Mars 3 1




L]

Obr. 4 — Montdini ndfadi vrogle v 503 4
v bradng - sada _B°

Seznam montazniho naradi vrtule V 503 A — sada ,,B"

I

:jr‘;r ' Nazav | Cislo wkresu | Kusd
1 | Kig& 1 - V_506-7210 K
2_‘_ KIig & 2 V_053-7210 R
3 | Kigs 3 B V_506-7230 e
4 |_Kigga |y 503-7210 1
5 ‘ Klig &. 5 V. 410-7204 N
6 _Kige6 | V_506-7240 1
7 Kligg 7 _ P 7900-7202 N
8 _ Stahovak (KIi§ &.8) _V 506-7250 1
9 Kiege.o | v 503-7202 T
10 i“ﬂg_nt_qgg_l_trubka v SDTE_-‘?_'??{J_ 2 -
11 Sroub (klié & 10) V 503-7201 | 1
12 | Twbka |7V 4107205 | 2
13 | Sroubovak Mars 3 1




ODKONSERVOVANI] (pred montazi na motor)

U vriuli, které jsou urCeny k montazi na letadlo beéhem 48 hodin po
odeslani z vyrobniho zavodu, se konservace neprovadi. U nakonservo-
vane vriule se provede odkonservovani takto:

a) vrtule s 6bmésicéni konservaci: Vnéjsi plochy ogistit hadiikem
navlhéenym v technickém benzinu,

b) vrtule s 1—2vroéni konservaci: Vrtulovou hlavu postavit po se-
imuti pfedniho krytu a vétrniky ve svislé poloze na podlozku ulo-
Zenou v nadebs, do niz bude zachycovana konservadni ldtka o cistici
prostiedky.

Pfi odkonszreovani vrtule je tieba sejmout vétrnik (lopatkovy kryt)
a predni kryt, Konservaéni vazelinu setri $ povrchu vrtule dievénou
skrabkou. Cistou a suchou utérku navih&it v &istém benzinu a setrit
s povrchu zbytky konservagni vrstvy.

Upozornéni:

& omyvani pouzder ulozeni listi prisnd dbét, aby benzin nezatek mezi
pouzdro a vniiEi kroyZek ulcZeni, tj. do mista, kde 12 tésnici gumowvy
KrouZek. Nabobtnani tohoto tasnéni mUZe zplsobit ztizend prestavovan]
vrivlovyeh listd a vadnou cinnost vrtule. Neni 163 dovoleno pii omy-
vani benzinem stladovat vetrnik nebo hiidel, na ktorém je upevnén, aby
benzin nezatekl do prostoru servomechanismu.

K omyvani pou#it distého neethylisovaného technicksho banzinu; ¢is-
tou vrtuli po odkonservovani pretiit lehce vietenovym olejem. Vrtulove
listy odkonservovat tym3 zplUsobem.



MONTAZ VRTULE NA MOTOR

Z pFepravni krabice vyjmout vrtulovou hlavy s krytem, vrtulovd listy,
pirubu vrtulového hiidele a ostatnf prisludenstvi vrtule. VSechny tyto
Casti poloZit na Sistou podloZku, aby nedoslo k jejich zneéidténi nebao
poskozeni. Spravné poloZeni vrtule PO vyjmuti z pfepravni krabice je
zndazornéno na obr. 5,

AL

e e

il
Obr. 5 — PoloZeni vriule po vyimuti z pfepravni krabice

Montdaz vrtule na motory ceskoslovenské vyroby
a) Montaz p¥iruby na motor

NiZe popsany zplsob montase POUZt jen v pfipadé zavady na motoru,
nebo pfi jiné potfebné demontaZi priruby 10, Tato pfiruba je sougdsti
motoru M 137 A a je namontovéna na motoru 12 z vyrobniho zévaodu.
Vrtulovy hfidel ogistit, pfekontrolovat vysku drazky v prirubé a vysky
pera na hrideli maotoru, Zjigténa vile musi byt minimalné 0,2 mm (viz
obr. 6).
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Obr. 6 Montlz plireby viitlavibd biidals

KuZel na hfideli motoru mirné potiit _grafitovym tukem. Na hicel
lehce zasunout pfirubu vrtulového hiidele 10. Pfiruba vrtuloveho
hiidele md v kuzelovém otvoru 2 drazky, které jsou oznaceny &isly
A" a B, U étyfvalcového motory nasunout na pero hiidele pfiruby
drazkou znadenou 4" a u sestivdlcového motory  nasunou: na
pero hridele prirubu drdzkou znadenouy .87, Na hfidel nasunaut pod-
loZku 66 a naSraubovat matici 87. Prirubu pritahnout na hridel meo-
toru kli€em €. 7 krouticim momentem Mk — 300 = 350 Nm. Pfi do-
tahavani matice 67 nasadit na pfirubu 10 klié & 6 a silou pusobici
proti smeéru dotahovani zamezit protaceni klikového hiidele (viz obr, 7).
Do kleéh €. 6 a & 7 nasadit montazni trubky. Po dotaZeni zajisnt
matici 87 proti povoleni pojistkou 68,

b) Montaz vrtule na prirubu

Z vrtulové hlavy demontovat vétrnik a predni vrtulowy kryt 63 (obr, 1).
Zpusob demontdZe je popsdn ve stati ~Demontaz vrtule”. Povolit
matici 5 a vyjmout z pouzdra listu silonové kryci viko 69 (obr, 5,
povolit matice 11 a vyjmout silonové kryci viko 70, Kryei vika uschovat
v piisiugenstvi letadla pro opetneé pouziti. Centraz a celni plochu priruby
10 (obr, 8) a upinaci plochu zadni &asti vriulového naboje ocistit.
Vrtuli nasadit na pfirubu vrtulového hiidele libovolnym pouzdram listu
ke znaéee 0" — viz pohted ,P”. Maticemi 11 pfipevnit vrtuli k prirubé
a_proti povolent zajistit matice zavlagkami 2422 CSN 021781 .02.
Matice dotdhnout momenterm Mk = 40 = 50 Nm, Mament 50 Nm nesmi
byt piekracovan!

16



Qbr. 7 — Dataten phiruby

Obr. 83— Montdz vriule na piirubu



¢}

Montaz vrtulovych listi

Vnitini ¢ast pouzdra listu 2 {obr. 9) a vdlcovou &ast | zavit vriulo

veho listu 1 vytfit do sucha. Na vrtulovy list naviéknout gumovy
tésnici krouzek 6, ulozeny ve volnych dilech a vitulovy list zasrou-
bovat do pouzdra listu. Pro snaz8i montaZ potfit gumovy tésnici
krouZek vaselinou neho grafitovym tukem. Po nasroubovani vrtulo-
vého listu se kryje ryska na listy znac. @ s ryskou @ na kuZelovs
plose pouzdra listu. Spodni okraj rysky ,a” musi byt aZ u horniho
okraje pouzdra listu nebo max, 1 mm nad okrajem. V této poloze
aretovat vrtulovy list objimkou 3. Objimku pritlagit k asazeni na
hornim okraji pouzdra listu 2 a natoéit tak, aby ryska na objimee
znac. ,d” se kryla s ryskou na valcové €isti osazenl pouzdra listu
znac. .¢". V této poloze stihnout objimku Sroubem 4 a2 matic] 5
Rrouticim momentem Mk = B0 - 65 Nm. Proti povolen; pojistit
matici 5 zaviackou 3x25 GSN 021781.02. Ke stazeni objimky
pouZit kli¢ €. 5 a montaZni trubky s drZadlem.

Upozornéni:

Na kuzelové ploge pouzdra listy 6 IS0U wyraZeny dvé rysky oznadend

o
Lor _ ! _ I 56
nastavuji vriulové listy pro motor M 137 A, 1]. thel nastaveni = 12 °

T

& .1 . Na rysku oznatenou 0" se nastavuji vrtulove listy pro mo-
n A H ’

M B-1ll, 1. dnel nastaveni = 15° na rysku oznatenou 1" se

5 8

=
£

3 |
bxﬁ_m x

D M 137 A

fist

Mordl erulowich

9
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d) Plneni vrtulové hlavy olejovou naplni

Fo namontovani vrtulovych listd natodit vrtuli do polohy znazor-

néné na obr. 10, demontovat uzaviraci Sroub 18 3 vyjmout pod-
lozku 71.

18 ~———fgn
A ———y=

/"'1% J
=i —fi—
L' .

Obr, 10— Pln&ni vriulovs Rlawy
olejovou naplni

——

Do zdavitového otvoru ve vrtulovém naboji vsunout nalevku a do
vrtulové hlavy nalit 1000—1300 cm? leteckého oleje MK8 nebo
N oleje zahraniéni vyroby (viz str, 7). Kon-
trolu spravného mno¥stvi olejové naplna
provést opatrnym otadenim vrtuli tak
dlouho, aZ olej zagne vytékat. Jsou-lj
v tomto okamziku listy vrtule v poloze
okolo 25° (viz obr. 11), m3 vrtule sprav-
neé mnoZstvi oleje.
PO naplnéni vrtulové hlavy zamontovat
\___podlozku 71 a dotéahnout uzavirac! Sroub
18 tak, aby bylo moZné jej zajistit proti
povoleni pojistovacim dratem (lak wy-
Znateno na obrazku 10). Pojistovaci drat
Je uloZen ve volnyeh dilech vrtule,

Obr. 11
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MontaZ predniho vrtulového lerytu

Povrch otvoru gumové centraze na prednim krytu potiit Motorowvym
olejem nebo grafitovym tukem a predni kryt 63 (obr. 1) nasunout
na valec 33 a zadni kryt 62. Montasn znacky predniho i zadniho
Krytu se musi kiyt. Po nasazent predniho krytu zamontovat 10
upeviiovacich Sroubii 64. 8 &roubi je uloZzeno ve volnvch dilech
vrtule a dvéma Srouby je predni kryt pripevnén pfi dopravé. Jednot-
livé Srouby tadné dotahnout v pofadi podle obr. 12. Sroubovsk
Fé dosazeni téchto Sroubd je ulozen s vrtulovym néfadim v montazni

rasne,

Z2

[

T

X
N
3/\ =

Obr. 12 — Porad! dotshovan droubi
vitulgudhg kryty

Montaz vétrniku

Na hfidel 39 (obr, 13) nastréit podlozku 72, zamontovat pero 55
a Nasunout vetrnik. Na pfirubu vétrniku nasunout viko 76, pojistku
98 a vétrnik pfipevnit na hfidel matici 57, Matici dotdhnout mo-
mentem Mk = 10 = 15 Nm a proti povoleni zajistit pojistkou 58,
Pro montaz matice pouZit klide ¢, 4. P dotahovani matice je nutno
zabranit protadeni vitrniky — podrZet vétrnik za lopatky, které jsou

pfipevnény na jeho obvods.

Upnznqnénih: ) o
PAi montéZni vétrniku nestlacovat hfidelkuy, aby tim bylo zabrinéno

pri

Pp. vytékani olejové naplns.

Demontaz vrtule 2 motoru

a)

20

Demontaz vrtulového Krytu a vrtulovych listi

Odjistit pojistku 58 (obr, 1), kligem €. 4 demontovat matici 57
a sejmout vétrnik. Z vrtulavého krytu odSroubovat grouby 64 a de-
montovat predni vrtulovy kryt. Kryt sejmout mirnym pacenim (Srou-
boviakem) ve wyiezech pro listy — viz obr. 14.



Obr. 13 — Monta? virrniky

Upozornéni:

Bude-li vrtule odeslana do vyrobntho zdvody k opravé nebo K revizi,
je nutno vypustit olejovou ndpli z vrtulové hlavy. Odjistit a demontovat
uzaviraci sroub 18 (obr. 10) a podlofku 71 a vriuli natogit vypustnym
otvorem smérem doll. Po vypusténi olejové ndplnd zamontovat opét
podlozku 71 | uzaviraci &roub 18.

Odjistit a povolit matici 5 (obr. 1) klitem & 5 a montaZni trubkou
s drzadlem, VySroubovat vriulové listy 1, do pouzder lista vioZit silonova
kryei vika 69 (abr. 5) a pfipevnit je mirnym pfitazenim matic 5.



Obr. 14 — Demoncd? prodnina Ryt

b) Demontaz vrtulové hlavy

Odijistit a vyEroubovat matice 11 (obr. 1) a opatrn
vou hlavu s pfiruby vrtulového hfidele. Do zadni
naboje vioZzit silonové kryci viko 70 (obr. 5) a piital

& sejmout vrtulo-
Casti vrtulového
mnout je mat. 11.

Obr. 15 — Nasaszani stahovaky ara demontaz pifruby



Qbr. 16 -— Demonta? piiruby 2 hridele maotorg

¢) DemontaZ priruby vrtulového hiidele

Z matice 67 (obr. 6) vyjmout pojistku 68, povolit a vySroubovat
matici smérem doleva. S vrtulového hiidele sejmout podloZky 66.
Matici povolit timté# néfadim jako pfi dotahovani priruby na hfidel
motoru -— viz ,MontdZ pfiruby na motor”. Kligem ¢. 7 (obr. 15)
zaSroubovat do pfiruby 10 stahovak &. 8, na Sroub stahovdku 75
nasadit kli¢ €. 5 a montaZni trubku s dréadlem. Otécenim Sroubu 75
stéhnout pfirubu s kuZele motoru, PFi stahovani je nutno zamezit
klicem €. 6 protaceni klikového hiidele a to zpUsobem zndzarnénym
na obr. 16. Pfirubu vioZit do vlastni papirové krabice a matici, pod-
lozku i pojistku uloZit k volnym diltm vrtule, Na vrtulovou hlavu
nasunout predni vrtulovy kryt 63 (obr. 1) a pfipevnit iej k zadnimu
krytu 62 dvéma Srouby 64. Zbyvajicich 8 3roubd] ulozit k volnym
dildm vrtule.

Na hiidel 39 (obr, 13) nastréit podloZku 72, zamontovat pero 55
a nasunout vétrnik. Do pfiruby vitrniku 56 vsunout pojistku 58
E magci 57 mirné pfitdhnout vétrnik na hridel. Pro monta? pou%it

lice ¢. 4.

Vrtulovou hlavu uloZit do viastni papirové krabice a volné dily vrtule
vioZit do papirového sacku.

Vrtuli a jeji prislusenstvi uloZit do pfepravni krabice. Rozmistani jed-
notlivych skupin v pfepravni krabici |e znazornéno na obr, 2.



KCNTROLA CINNOST] VRTULE
PC NAMONTOVANI NA LETADLO
A JEJI SERIZENI

MOTOROVA ZKOUSKA

Pri maotorove zkouSce pfi plném plynu musi byt otacky motoru cca
a 100 ot/min. nizsl, nes jsou predepsang maximalni (startovni otacky).

Upozornéani:

Vrtule pHi motarové ckougce je pevna (listy jsou na mechanickém
dorazu) a proto otacky se mohou nepatrné menit | podle proménné
vykonnosti motoru oviivnéné napr. rdznymi atmasférickymi podmin-
kami, nadmaorskou vyskou apod.

SERIZENI PO MOTOROVE ZKOUSCE

Nedosahuje-li motor shorg uvedenvch otiéek nebo pretaci-li je, je
treba nejdiive prekontrolovat nastaveni vriulovyech lista: ryska na
vitulovemn listu oznadena © musi byt presné proti rysce stejného
0znacani na pouzdru listy,

V pfipade, ze i po spravném sefizeni listd isou otacky nevyhovujici, je
dovoleno je sefidit prestavenim mimo zakladn; rysku podle daldich na
vitulovém pouzdru a to vidy oba listy o stejny dilek. Zpasob
prestavéni listd je popsan ve stati ~Montaz vrtulovych listo”,

LET PRO KONTROLU SERIZENI VRTULE

Po motorové zkoudce je tfeba provést prvni zkuebni let. Uelem
tohoto letu je prekontrolovat spravnou funkei a sefizeni vriule,

Vrtule je z vyrobniho zavodu sefizena tak, Ze otddky musi pii plném
plynu  (konstantni plynové pripust) byt v toleranc¢nim pasmu dle
obr. 18). PH sniZeni plynové piipusti otacky motoru klesaji podle Zkrtici
charakteristiky motoru a naopak.

Upozornéni:

V pfipads, Ze prevySeni otitek pri startu je vétsi nez 100 ot/min, takze
oyly prekrogeny maximalni otdcky motoru, nebo naopak, je-li pievysent
otdcek pfi startu mengi nes 100 otjmin, takie max. oOtitek nebylo
vibec dosazeno, Ie_servomechanismus vrtule nevhodné sefizen. Miru
prevySeni otddek pfi starty lze ovlivnit vhodnym sefizenim predpéti
pruZiny, jak je déale uvedeno,
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SERIZENI VRTULE PO KONMTROLNIM LETU

V piipadg, Ze otacky v pasmu rychlasti 0—180 km/hod prekracuji
horni toleranéni hranici anebo jsou pod spodni toleraéni hranici, je
nutno provest sefizeni servomechanismu vrtule, tj. sefizeni predpati
funkéni pruziny servomechanismu vrtule,

Toto sefizenl provést takto:

Vrtulové listy natodit do svislé palohy. Sejmout vétrnik (viz kapitolu
.Demontadz vrtule z motoru”), demontovat pero 55 (obr, 17) pomoci
sroubu (néafadi €. 10) a sejmout viko valce 50 za pouZiti kliée &. 9,

51 50 95 44 49 43 42 77T 41
| ] |

‘ 1 (] I
| |
’ | ] [ ‘
d |
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|

Obr. 17 — Sefizeni pladpsii proding vriule
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Predepsaného prubdhu otacek se dosdhne vyfazenim Gepu pruziny 77
(obr. 17) a &innosti. To se provede poatoéenim vedeni pruziny 41
vlevo, aZ je éep pruZiny ve vzdélenosti cca 0.5 mm pred nasledujicim
zavitem nezatiFené pruziny 42, Poloha pruZiny se potom opét zajisti
zasunutim zahnutéha konce do otvoru ve valci. Ostatni sefizeni dle
stati ,Sefizeni vrtule po kontrolnim letu”.

Upozornéni:

Pfi demontazi vika valce 50 vytece z vrtule asi 130—170 em? sleje.
Timto mnoZstvim je nutno vrtuli po sefizeni opét naplnit. P¥ ndhodném
oto€eni listd do vaodorovné polohy miZe z vrtule wytéei néco vice
oleje.
Pak sefidit predpsti pruziny 42 matici 44. Aby se mohla matice 44
otacet, je tfeba nejprve stlagit opérku 43, aby se tim uvelnila kuligka
9 ze zafezu. Kulicka zanstuje polohu matice 44 po kazdém otodeni
0 45° Otogenim matice o 45° (az kuliéka zapadne do zafFezu)
doprava (doleva) se zvyii (snizi) otaéky vrtule ceca o 30 ot/min.
Dalsl sefizeni otadek v pasmu rychlosti vitiich nes 180 kmj/hod
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provest vedenim Pruziny 41 pomoci 36 drazek, které se nalezaji na
Celni opéné plose. Natdcenim vedeni pruziny 41 doprava (doleva) se
otacky zvySuji (sniZuji).

Toleranéni pasmo otagek viz obr. 18a a 18b.

Upozornéni k letovém provozu

Vzhledem k systému regulace a reguladniho &dla vétrniky g nutno sj
uvedomit, Za pii vybocenych letech, hlavne levych, pii ryehlosti veis
nez 160 km/hod, mdZe dojit ke kratkodobsmu prevyieni otdéek mao-
loru az na maximalni povelenoy mcz.

Doporutuje se proto, hlavns pfi levych vykrutech, pokud 1S0U pro-
vadény sudovitd nebo do Kruhu, snizit vykonnost motoru.



PROVOZ
(Pokyny pro pilota?)

UuveoD

Uvodem je nutno si uvédomit, 3e vrtule se zasadné ligi od automaticks
vrtule stalych otacek svou funkel Impuls k pfestavovani listd ne-
odebird totiZ ze zmény otadek vrtule neba motoru, ale ze zmiény
dopredné rychlosti letuy,

MOTOROVA ZKOUSKA

P motoroveé zkouSce je nutné dbdr, aby nejuyEsi oticky s plhym
plvnem, které phi této zkousce motor ~ytocl”, byly cca o 100 ct/min
mensi, neZ jsou otadky odpovidajici maximalni vwkonnosti mosnn
Vonfipade, Ze tvio otacky jsou jiné nodnaly, je tieba Fidil se pokyny,
kiereé jsou uvedend v piedchozi Kapitole ., Kontrola &innosti vriule [0
prvém namantovani vriule na letadlo a jeji sefizeni”,

LETOVY PROVOZ

Vriule je z vyrobniha zdvodu sefizens tak, ze otacky motoru pfi kon-
stantni plynové piipusti pfi  zvySovani dopfedné rychlosti mirng
stoupaji, naceZz opét mirné klesaji. Maximalnich otacek se dociluje pii
rychlosti letadia 80—100 km/hod: intezita poklesu otacek pii pre-
kroCeni téta rychlosti je pak cca 100 ot/min na 100 km/hod., Upozar-
nujeme, 7z otadcky motoru se s plynem (s velikosti plynové pripusti)
meni pii jakékoliv dopredné rychlosti lstadia podle gkrtici charak-
teristiky, 1o znamend, Ze vt vykonnosti motoru odpovidaji Wy §S§i
otacky, mensi vwkonnasti pak odpovidaji otadky nizsi.

Je-li vrtule spravné sefizena, tj. chova-li se tak, jak bylo dfive uvedeno,
nemiize nikdy nastat ,,pfetoéeni motoru, at je zména letoveé
rychlosti i zména vwkonnosti motoru jakkoliv rychld. To ma velky
vyznam pro letadla akrobatickd, pravé ta jako pro letadla turisticka ci
dopravni pfi provadéni eventualniho preruseného pristani,

Upozornéni:

V pFipade, Ze vySkovd charakteristika motory j& 1akovd, z& pfi vyiich
nadmorskych wwikach ma vriule (motar) snahu pfetdcet max. startovni
Otacky, je nutné tyto max. startovni atacky udrZet zmensovanim ply-
nové pripusti na téchto max. startovnich otackach, aby byla zaruéena
spravna funkee vriule,
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OSETROVANIi A PROHLIDKY VRTULE

Naroky na osetfovani vrtule pozemnim personalem jsou minimalni nebot” osetfeni
sestava prakticky z pravidelnych prohlidek a kontrol. Mazani pohyblivych dild
mechanismu vrtule i dalsich ¢asti ovladaciho okruhu je provadéno samocinné
olejem, tj. olejovou naplni vrtule. Pokud se neprovadi nové sefizeni vrtule,
vyménuje se olejova napln pravidelné po 200 letovych hodinach nebo po 1 roku.
Vyménu olejové naplné zapsat do ,Zaznamniku vrtule”.

PREDLETOVA PROHLIDKA

Pfed kazdym letem provést prohlidku vrtulovych listd a vrtulového krytu. U
vétrniku zkontrolovat, zdali se lehce otaci a nejsou-li jeho lopatky poskozeny nebo
chybné nastaveny.

Upozorneéni:
Vétrnik je regula¢nim cidlem vrtule. Neni tedy dovoleno na néj tlacit nebo za ngj
tahat, aby nedoslo k poskozeni.

OSETRENI PO PROVOZU

Na konci kazdého letového dne kontrolovat stav vrtulovych listd, vrtulového krytu
a vétrniku. Prekontrolovat vizualné na krytu a na listech, zdali nevytéka olej z vrtule.
Vrtulové listy a vrtulovy kryt otfit utérkou navlhéenou v benzinu. Pii otirani
vrtulovych listli pootocit vrtuli tak, aby otirany list byl ve svislé poloze smérem
dold. Tim je zabranéno zatékani benzinu mezi vnégjsi krouzek a pouzdro listu do
prostoru gumového tésnéni.

OSETRENi PO PRVNICH 10 HODINACH CHODU (+1 HODINA)

Po prvnich 10 hodinach chodu prekontrolovat dotazeni matice 67 (obr.6). Matice
musi byt dotazena krouticim momentem Mk=300-350 Nm. Pfed kontrolou
sejmout celou vrtuli z pfiruby (obr.8) odjisténim Sesti matic 11. Zpisob demontaze
je popsan ve stati ,Demontaz vrtulové hlavy z motoru”.

Provedeni kontroly zapsat do zaznamniku vrtule.

Upozornéni:

Dotazeni matice 67 provést jen v pfipadé demontaze pfiruby 10 béhem provozu
nebo pfi vyméné vrtule. Tato matice je jiz dotazena po zabéhu motoru ve
vyrobnim zavade.

OSETRENI PO KAZDYCH 200 HODINACH CHODU (+10 HODIN)

Pri této prohlidce kontrolovat snadnost a plynulost prestavovani vrtulovych list(
ru¢nim prestavénim vrtulovych listl z jedné polohy do
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druhé krajni polahy a provést vymenu olejové naplné (vypousténi oleja
& popsano v kapitole ,Demaonta? vrtule z motoru”).

Prekontrolovat lopatky vétrnikuy, jejich spravné nastaveni. Piekontro-
lovat lehkost a plynulé otiden] vatrniku.

Provedeni kontroly a vwménu oleje zapsat do zdznamniku vrtule.

KONSERVACE VRTULE PRI PRERUSENEM PROVOZU
A JEJI SKLADOVAN]

Aby byla zaruena spolehlivd &innost vrtule, je tfeba ji spravnd o od-
borne osetrovat. Kromé uvedenych béznych dennich a pravidelnych
prohlidek jsou zde uvedeny pokyny pro konservaci vrtule pii pierudeni
Provied,

Je tteba dbat, aby vrtule byla vZdy v dobrém stavu. Kovové nelakovana
¢dsti je nutno abéas piekontrolovat, zda neni na nich koroze, Lakovane
plochy nutno chranit pied posSkozenim.

Kunservaci provést takto:

1. Pri preruSeni provozu lstadla na deobuy krat3i neZ 1 mésic, je nutng
provést krdtkodobou konservaci viiulovyeh fistd Cistym motorovym
olejem. V pripadé, Ze letadlo bude hangarovdno na volném pro-
stranstvi po dobu deldi ne? 14 dna, doporutujeme pravést konser.
vaci podle bodu 2.

2. Pri prerudeni provozu na dobu delgf nes 1 mésic a kratdi nez 6 ma-

sich je tfeba wvrtuli nakonservovat, aby se zabrinilo korozi. Pied
kenservaci provést bez ohledu na nalétanég hodiny pravidelnoy
prohlidku. Zplsob konservace:
Demontovat kryt a vétrik a nakonservovat vnéjsi povrch celd
vriule motorovym olejem se 4—8 % obsahem ceresinu. Kryt a v8trnik
VPEet nasunout, prisroubovat a upeviovaci Srouby a [iné kovové dily
natrit motorovym olejem. Vrtuli chranit ochrannymi povlaky. Kon-
trolu konservace provddét kazdych 14 dni.

Poznamka:

Konservaéni prostfedky se musi pred pouZitim zahfivat po dobu
30 minut pfi teploté 105—115°C.

3. Je-li piedpokladand doba uskladnéni letadla deldi neZ 6 maésich
a kratsi nez 1 rok, provést kontrolu konservace a jeji obnovu die
bodu 2 zaroven s odstienim motoru.

4. PFi vyfazeni vrtule k provozu na dobu delsi nez 1 rok, nutno vriulj
Z motoru demontovat, provést dlouhodobou konservaci a wvrtuli
ulaiit do ochranného obalu. Olejovou napld je tfeba vypustit (viz
kapitola ,Demontdz vrtule » motoru”). Dlouhodohou konservac
sverit vyrobnimu zavodu nebo servisnimu  stiedisku, piipadng |
provest podle zvldstnich smérnic vwrobniho zavodu,
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Hlavni zdasady pro provedeni dlouhodobg Konservace jsou tyto:

Pred konservaci odistit povrch utérkou namodenou v Cistém bepzinu,
Vnéjsi konservaci provést smasi leteckého oleje se 4—6 9 Ceresing.
Pred pouzitim nutno tento roztok vafit pfi teploté 105—115 “C do pra-
ruseni vylucovani pény (vihkosti). Nandseni konservaéni latky na vriuli
provest vhodnym kartdgem nebo &tétcem.

Jednotlivé dily wrtule (vrtulovd hlava, listy, pfirubaﬁ; zabalené dn
voskovaného papiru a do igelitovych obal( (nejlépe s hydroskopickoy
soli) vliezit do lepenkovych oballl 3 do pfepravni krabice vriule.

Stav uskladnéné vrtule kontrolovat indikédtorem vihkaosti viozenym do
igelitovych oballl.

ZASILANI VRTULE DO OPRAVY NEBO K REVIZ]

V piipadé zavady nebo PO uplynuti doby do revize zaslat vituli do
vyrobniho zdvodu.

P odesildni vriule je nutno pou#it prepravni krabice vriute a vhodnaho
druhu konservace, aby nemohlo dojit k poskozeni a zkorodovan:
X odesilané vrtuli je zékaznik pavinen pfiloZit Fadna vyelnény zaznam
nik a vechny jaji dily. Nedping vriule, zaslana k revizi, bude daplngna
chybéjicimi dily. Doplnéni jde k tizi uZivatele. Za dily vrtule k revizi
neodeslané nebere wrohce dal zaruku,

Kazdé nouzové pristani letadla musi byt ZdZnamenano do zaznamniky
vrtule. Je-li vrtule v zdru@&nj dobg, je nutno dat vrtuli prohlédnou
a zkontrolovat vwrobcem pied opétnym zafazenim do provozu. Tato
rontrola musi byt Zaznamenana do zaznamniku. V pfipadé, Ze vriule
bude dana do provozu bez kontroly, je vyimuta ze zdruéni doby
zavodu.
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DOVOLENE OPRAVY

Je samaziejmé, ze béhem leteckého provozu miZe nastat pfip. posko-
zeni vrtule. Aby pfi takovém poskozeni nehyla vrtule vyfazena z pro-
vozu, dovolujeme provadét nakterd Upravy pfimo uZivateli,

V nasledujicich statich je uveden rozsah dovolenych oprav, které sj
mize uZivate| sdm provadat,

Doporucujeme viak uZivateli dirazné, aby opravy provadél pedlivé:
druh provedené opravy je vidy povinen zapsat do zaznamniku vrtule

VRTULOVY KRYT S VETRNIKEM

Ma vrtulovém krytu je dovoleno provadat tyto opravy:

a) Oprava promadknuti krytu s vyFezy pro listy nebo pro-
macinuti vatrniku. Tuto opravu provadsat vyrovnanim za siudena
dfevénym ndastrojem a podloskou. Timto zpusobem je davaleno
opravit max. dvé poskozena mista o hloubce promacknuti max,
S mm oa plode 6 cm?,

Upozornéni:

Prisné dbat, aby po opravé se dalo vétrnikem lehce & plynule
otacet a nebyl ovélovy nebo jinak zdeformovan, Nelze-li véirnik
opravit, j@ moZno ho vyménit za nowy. V pripadé, Ze vétrnikem |ze
t&2ko a nepravidelng otééet, je zivada v servomechanismu vrtule
o vrtuli je tfeba zaslat do vyrabniho zavodu k revizi,

) Vyména lopatky a vétrniku
PTi vymeéné lopatky dodriet predepsanou polohu lopatky na vyzna-
cenou rysku. Po ustaveni lopatky dotdhnout matici (pousit plvod-
nich podloZek a matic) a pojistit dtl&kem na tiech mistech.

Poznamka:

Vymé&nu lopatky provadst pri sejmutém vétrniku. Demonta? a montas
vetrniku viz kapitolu ,Montéd? a demont4s vrtule na motor”.

V. pripadé ztraty podloZzky nebo matice pfi vyméné lopatky pouZi
novych z nahradnich dili vrtule,

¢) Oprava trhlinky vrtulového krytu ve vyFezu pro listy
Je-li trhlinka krat& ne? 10 mm, zabranit dalSimu zvétSovani VY-
vrtdnim otvoru o 2/ 2 mm na jejim konci,
Je-li trhlinka deldi nez 10 mm, je nutno pro vyvrtani otvoru o &
2 mm podlozit misto s trhlinkoy duralovou podloZkou o tlouifee
1—1.5 mm a podloZku piinytovat Styfmi duralovymi vyZihanymi
nyty o @ 1,6—2.6 mm nebo ocelovymi nyty 2/ 1,4—2 mm.



Upozornéni:

Aby vriule zdstala vyvdZena, je nutno wyzluinou podlozku 1 nyty
zvazit. VaZi-li vice nez 20 g. J& nutno na protilehlou stranu Krytu
prinytovat podlozku té3e vahy, nebo je dovolena Provest vyvazeni
pridanim vyvaZovacich podlozek na zadni &asti kryty, je-li k dispo-
zici vyvaZzovaci zatizeni,

Oprava trhlinek na vétrniky neni doveolena. Je nutno vymeénit cely
vetrnik,

Pfi poskozeni zadniha krytu je nutno vrtuli demontovat a vyminit cely
Kryt za nowy (mimo vétrniku) ! Do nového Krytu je nutno piemontovat
vyvazovaci podlozky ze starédha Krytu a umistit je na toiés Mmislo.

VRTULOVE LISTY

a) Oprava lista

Rany, rvhy a seky na vitulovyeh listech, zpusobené piskem nebo
kaminky z letigtni plochy, opravit zadisténim pilnickem a wyhlazs
nim jemnym brusaym Papirem. Takto lze opravit poskozeni nabé&ing
a adtokové hrany az do hloubky 1 mm v max. delce 100 mm.
Poskozenou saci (pfedni) i tlaénouy {zadni) stranu opravit ohdob-
nyin zplsobem,
Na téchto plochach jsou dovoleny tyto opravy:
Od polom&ru R = 250 mm ke Epicce listu je dovoleno 5 Oprav na
jednom listu, Pripustna hloubka poskozeni je max. 0.7 mm, pficemz
opravena mista musi byt od sebe vzdalena min. 100 mm a nesmi
byt vBt3i nez 1 em2 kofenové édsti listu, hlavné pak na jeho
valcové plose, nejsou dovoleny zadné opravy.
PFi vEtSim podtu poskozeni, t. pfi vetsim pOCtU ran nebo seki a pi
zdeformavani listl, musi byt vrtulové listy dodany k opravé do
vyrobniho zévodu, nebo musi byt oprava provedena po dohodé
$ wyrobnim zévodem podle zvlaitnich instrukc.
Ve zvldstnich pfipadech (napf. oprava vrtule pra prelet z mista
nuceného pfistani) je vyjimeené dovoleno rovnat listy za studena,
Pro stanoveni dal& doby chodu lista, vyrovnanych za studena, e
rozhodujici diagram na obr, 19, V tomto diagramu znadéi:
a (mm)— max, prohyb listd, méfeny od tétivy délky b = 100 mm,
L (mm) — tloustky listd v mistd mefeného prihybu,
T (hod.)— povolenou debu dalsiho chodu za studena VYoV -
nych listd,

Stanoveni povolené doby k dal$imu provozu za studena vy-
rovnanych vrtulovych lista

1. V podéiné ose tlagna strany deformovaného listu prilozime 100 mm
dlouhé pravitko a h[uubkc}mérer_ﬂ zjistime max. prahyb listy (8) od
pravitka a zarover tloustky (1) listu v tomto mista.
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Obr. 19 — Diagram pro vyrovnini vriwlovich listd za stiudena

Takto zjistény prihyb listu (a) vyhleddme na vodorovné ose dia-
gramu (obr. 19), V tomto misté vzty€ime kolmici, aZ protne kfivku,
odpovidajici tloustce listy (t).

Proti tomuto priseciku pfecteme na svislé pse dobu, kterd je po-
volena pro dal3i provoz listu.

Méfeni a vwhledani povoleng doby provozy podle bodd 1—3 pro-
vést v nékolika mistech deformovaného listu a pro dobu dalsiho
chodu je nutno vzit v Gvahu miniméini dobu.

Po vy&erpani povolens doby chodu vrtule, starovené podle bod(
3—4, je nutno vrtulové listy pfedat k tepelnému zpracovani.

Vyména vreulovych listd

Pri vYmMENne vriulovych listd vyménit oba dva listy, t. vidy celou
sadu, a to jen v tom pfipads, Ie-li k dispozici zafizeni pro statické
vyvaZeni vrtule (obr. 20).

Montaz vrtulovyeh listn
ZpUsob montaze vriulovych listd je podrobna popsan v kapitole
Montaz vrtule na motaor”,

Pa vyméné list) (vzdy celé sady) je nutno vrtul staticky vyvdzit na
vyvazovacim trnu jmenovaného vyvazovaciho zafizeni.



d} Vyvazeni vrtule

Vrtuli vyvaZovat bez vétriku a bez predniho vitulového Krytu.

I g g

b=
FE

Upozornéni:

Pii vyvaZovani vriule musi byt olejova
napln zcela vypuiténa. (Vvpousténi
oleje viz stat ,Demontds vrtule z me-
toru™).

Vrtuloveé listy nastavit ruéné na zardzku
minimalniho Ghlu a wrtuli pripevnit na
vyvazovaci trn. Max., dovolena nayy -
vazenost vrtule:

pFi svislé paloze listl 2 mN
pii vadorovng poioze st 4 mN

Po wvyvdzeni vrtule s nastavenymi listy
ta minimaini uhel orestavit listy ruéné
na narazku max. Ghel a orekontrolovar
Vywazeni tyms zplsobem.

VyvdZzovani se provadivyvaZovacimi pod-
loZkami 65 (obr. 1), které jsou pfipey-
neny na zadnim vriulovém kryiu 62,

Po wyvaZeni namontovat predni  kryt
a vetrnik. Montaz vrtule na motor pro-
vadet dle pfislusné stati instrukce.

Obr. 20 — Zafizeni pro siatickd vyvdion vitule



MOZNE ZAVADY VRTULE
JEJICH PRICINY A ODSTRANENI]

TRESENI VRTULE

1. Vrtulové listy jsou riizné nastaveny:

Zkontrolovat nastaveni montdsnich rysek nebo Uhlu obou vrtulo-
vych listd, pauzder listl a objimek, a listy sefidit dle stati .. Montas
vrtulovyeoh st

Zkantrolovat, zda souhlasi &isla listd a ramen naboje.

Vrtule nenf vwvazena:

Vil demontovat a prevasit,

Vituli vwmeénit,

3 Zdvada motary:

Frekontrolovat podle provoznich instruke matordl.

o

MOTOR MEDOSAHUJE PRI MIOTOROVE ZKOUSCE
PREDEPSANYCH OTACEK, VRTULE JE , TESKA"

1. Vrtulové listy jsou nastaveny na pilis velky minimalni Ghel:
Zkontrolovat nastaveni rysky vrtulowych listh a listy sefidit dle stat
Montaz vriulovyeh listg! prip. dle kapitoly ,.Kontrola &innosti
vrtule po namontovani na letadlo a ieji sefizeni".

2. Vadny otadkomar:

Prekontrolovat cejchovédnim otdadkomer.

3. Pokles vwkonu motoru: ,
Prekontrolovat podle pravoznich instrukel motoru,
Upozornéni:

Maximalni otacky p¥i plném plynu pfi motorové zkouice se mohou
ponekud ménit podle vkonnosti motoru pfi_rdznych atmosférickych
podminkéach a pii rizné nadmoiskd vysce letidts,

MOTOR PRETACI PRI MOTOROVE ZKOUSCE ]
PREDEPSANE OTACKY — VRTULE JE , LEHKA"

1. Vrtulové listy jsou nastaveny na pfilis maly minimalni ghel:
Zlkontrolovat nastaveni rysky vrtulowych listt a listy sefidit dle stati
~Mantaz vrtulovyeh listg” piip. dle kapitoly ,Kontrola &innosti
vrtule po namontovani na letadlo a ieji sefizeni”,

2. Vadny otitkomér:

Preckontrolovat cejchovanim otdtkomir.
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MIOTOR (VRTULE) MA NA KONCI STARTU (PLNY PLYN)
OTACKY NAD PREDEPSANOU MAXIMALNI HODNOTU

1. Velké predpéti pruZiny v servomechanismu vrtule:

'Ssﬁdjt predpéti pruZiny dle stati ,Sefizeni vrtule no kontrolnim
etu”,

MIOTOR (VRTULE) NEDOSAHUJE NA KONCI STARTU
(PLNY PLYN) MAX. PREDEPSANYCH OTACEK

1. Malé pfedpdti prufiny v se vomechanismu:
Sefidit predpéti pruziny dle stati: ,Sefizeni vriule po kontrolnhm
le2tu”,

NETESNOST ULOZENI LISTD

1. Vadna gumovd mangets-
VYymenu provést takto: Povolit matici 5 Sroubll objimky 4, vyrou
bavat vrtulovy list 1, sejmout objimku 3, krouzek 78 2 vyimaurt
manetd 78. Pii montazi nova manzety je nutno oba tdsnict pro-
mery potiit olejern a dbat, aby se tésnici brity manzety nachrnuly,
Smontovani provést opacnym zpusobam. Spravnou montad nove
manZety ovéfit motorovou zkoudkou.

2. V pfipadé dal$i netésnosti zaslat vriuli do vyrobniho zdvadu nsho si
vyZadat odstran&ni netdsnosti servisni sluZbou wrobce,

NETESNOST VRTULOVE HLAVY
A SERVOMECHANISMVIU

1. Vadné gumaove tésnéni: o
Vyménit vrtuli, pfip, si vyZadat opravu servisni sluzbou vyrobce,

NETESNOST HRIDELIKU VETRNIKU

1. Vadna tésnici viozka:

Vyménit t8snici viozku 53 za novou.

Prekontrolovat mnogstyi olejové ndplné ve vrtulové hiavé. Kontralu
provest podle bodu d) na str. 19,

Pfi dal$i netésnosti je piipustné sniZit obsah olejové ndplng ve
vitull 0 100 aZ 200 em? oleje.

V' pfipadé, 7e netésnost nebyla odstranéna, provést vymenu vriule
nebo si vyZadat opravu servisni sluzbou vyrobee,

il L
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VRTULE NEPRACUJE SPOLEHLIVE V ROZMEZ]
PREDEPSANYCH DOPREDNYCH RYCHLOSTI

1. Zavada v mechanismu vrtule:
Vymenit vrtuli.

2. Vrtule nemé olejovou naplii pfedepsaného mnosstvi (zdavada se
projevuje nepravidelnymi otackami a snahou wvrtule k nahlsmu
pretacent):

Prekontrolovat mnoZsty] olejove naplné dle bodu d) na str. 19,

V piipads, Ze se zavada opakuje, vrtuli vyménit nebo predat k oprave

vwrobnimu zavodu. :

P vwmeéné vrtule za zalozni provest naplnéni vrtulové hiavy olejovou

nanini dle hody d), strana 19,

PREHLED VOLNYCH DILU VRTULE V 503 A

PRO MOTOR M 137 A

| MNazey Cislo wikrasy Kusd | UrEana pra
|

1 | WVika 053-0001 1 | Upavndni vitrniku

| ) || : Spojent predniha
2 | Sraub krylu WV GDB-40a2 10 | azadniho krytu
! | pn mantadi

Upavadni vitulowd

) | Rlavy k prirpbE Matica
Matica | V.508-0003 G

" | P -'l:'{. T
i Siuloyact cist Sroubu vetulové hlavy

A isou phifrouboviny na
L | IR wrtulovd hiave
. £nnckd &8N 02 1781 02 & | 0505.0003 ©
E_I Zalatke l| %giﬁﬁo:;_;m.az | 2 _ Er‘-gﬁtﬁncl&;ﬁ B
T - W Iy =
2 o S o s
|

| P Eranmi 4 1
& 0,8 mm 300 | : | rojisteni uzavdracibo

Poznamka:-

Volné dily jsou uloZeny do sacku a dodavaji se ke kazdé vrtuli, Séacelk
|2 Opatfen Stitkem ,Seznam volnych dild vrtule V 503 A pro M
137 A",



PREHLED VOLNYCH DILU VRTULE V 503 A

PRO MOTOR M 6-11I

Faof, Mizav Gisle vykresu | Kusi Usdenn pro
&g, ‘
1
1 Prirubs VEO3-6100 t L}:E.?.::mm vitiile ma
1 - — . — = I_ |
2 ‘ Vike 033-0001 i | Wpavnani vEtrniky
_l = = i — . .
3 3 Upyngni pheuby
3 | Mates vilave prruby W BOE-0001 | 1 ‘ :}":Iullg':'lrnu ;':‘rl
| | I Brojisteni matico
a4 Projistny kroyZak WV 505-0602 VITL DY pRraoy
i ! | V5080007
| |..:;;—'.n-'.'i-';.'1:.\-r:;jl.;. Vi
5 | Matico Y 5060003 IR sl i
J | vitulowd hlavd
g | Fodlezka upsvhovaci [ ary = 5 Fodioika ped manci
2 matico v 410-2103 | W a0E-00M
Spajeni pfednllio
£ Sroub keytu WV B0&E-4002 10 | a zadniho keytu ph
| montddi
> dx 22 i Zajizténi matic
T | Zavatks ! SN 021781.02 51V 508-0003
—i— — —_I B i = = - —
; 3%26 Zajisténl matice
ol R CSN 02 1781.02 = | Bronbu objimky
ey x BGx 56 P Utésnéni vitwlového
10| Tésnici krouzek CSN 02 9280 < | fistu 2 pouzdra listy
— — _ _ —_— =
" Pojifténl uzoviraciho
11 Pojiftovac] drét | @ 0.8 nmx 300 1 | Sraubu vrtulove hisvy
Poznamka:

Volné dily jsou ulo¥en
Je apatien stitkem .. Se

a0

y v sacku a doddvaji se ke ka¥dé vriuli, Sadek
Znam volnych dild vrtule V 503 A pro M 6-111"

.



PREHLED NAHRADNICH DIiLU VRTULE V 503 A

E?; Nazey Cislo wykresu (normy) ‘ Kusi
- |
| | i
1 Pojistka V 503-0004 .
2 Sroub V 506-4002 | [0
- N B
3 | Matice | V 506-0003 _ 2
4 Lopatks 053-0105 | 2
| it o8 =
5 | Zavlagka | 3:25 CSN 021781.02 2
6 | Zavlacka 2«22 CSN 021781.02 6
7 Matice - M8 CSN02140354 @ 2
8 Podlozka 84 CSN021701.14 | 2
9 Pie_{:_i:muka g Dicjﬂ;::ru o _Diéj_ﬁ_irﬁ:_ R _1 ik
naplni mnozstvi 0,5 | !
10 Nalevka z um, hmoty | 1
—— T — —l a _i
11 Tésnici viozka . V B03-3003 | 1
12 ManZeta 000-6057 1
Poznamka:

Ndhradni dily jsou ulofeny do sdéku a dodavaji se ke kazdé vrtuli,
Sacek je opatien Stitkem ,Seznam nahradnich dild vrtule V 503 A",
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V 503 A PROPELLER DESCRIPTION

DEFINITION

The air propellers of V 503 A type (acrobatic). V 503 AC (cruising) and

V 503 AT (touring) are two-bladed propellers of anticlockwise sense of
station provided with exchangeable blues made of duralumin. They are
destined for sporting and touring single-engined aeroplanes with reduction-
gearless engines. The propellers can be used on engines having a conical
or flange termination of the propeller shaft up to a maximum output of 220
HP at 2 750 r.p.m.

The V 503 A propeller being fully self-contained and automatic, for change
of the propeller blade angle of setting neither control forces derived from the
engine or from the pilot nor any other sources of energy are required.

According to the engine rated power the engine optimum speed is
maintained by the propeller in the course of all flight conditions and within
the range od operational speeds adopted in sport and touring flying.

NOMENCLATURE
Here are given only the terms not common in aviation terminology:

Propeller hub stands for the propeler main subassembly less the propeller
blades. The propeller hub consists of the propeller hub proper, the propeller
barrel and of the servo-mechanism.

Servo-mechanism stands for a self-contained subassembly of the propeler
containing a piston with a gear pump and a spring, the latter being provided
with an adjustment device.

Wind mill stands for a spinner with vanes having two degrees of freedom
(i.e. it rotates and shifts simultaneously). This wind mill serves as a source
of energy of the servo-mechanism gear pump (rotating movement) and as a
speed regulating sensor (shift movement proportional to the speed of flight).

Low-pitch position of the propeller blades stands for the lowest angle of
setting of the blades to which the propeller blues may be changed.

High-pitch position of the propeller blades stands for the highest angle of
setting of the blades to which the propeller blues may be changed.

Range of setting of the propeller blades stands for the angle range of the
propeller blades between the low-pitch position stop and the high-pitch
position stop. This is the operating range of travel of the propeller.



PROPELLER MAIN TECHNICAL DATA

Propellertype . . . . . . . . . . .V503, V503 AC, V503 AT
self-contained, automatic
Propeller control .o . . . . . . hydraulicaly operated during flight
Propeller made of operatlon . . . . . . traction, single-acting
Maximum power . . . .. . . . .1e2kw
Maximum sped, contlnuous .« . . . . 2750r.p.m.
Maximum permissible speed . . . . . . 3025r.p.m.
Installation of the servo-motor. . . . . . inside the propeler hub
Sense of rotation. . . . . . . . . counterclockwise
Number of propeler blades e e .. L2
| Operatingflud . . . . . . . . . . oil MK 8, Aero Shell Turbine Oil 3SP

Aero Shell Fluid 1, DERD 2490
Aero Shell Turbine Oil 2

Operating fluid quantity required . . . . . between 1000 and 1300 cu.cm
Maximum propeler diameter . . . . . . 2000 mm
| Propeller blade material. . . . . . . . lightalloyZ 42 4201.61
Propeller blade maximum width . . . . . 140 mm
Propeller blade datum section thickness. . . 6,7 mm
Propeller blade maximum pettingrange. . . 14°
Propeller blade profile . . . . . . . . RAF®6
Propeller momentum . . . . . . . . . 0,15 kpm sec?

FLIGHT LIMITATIONS

a) Propeller optimum efficiency operation

up to an altitude of . . .. 0-5000 m MER
b) A tan outsider air relative hum|d|ty of .. 30-98 %
¢) Within the range of outsider

air temperature . . . . . .-40°upto+50 °C
d) Up to maximum acceleratlon factors . . . +8upto-5¢g

e) At maximum angular velocity of aeroplane . w = 2.0 rad/sec
f) With short-term exceeding allowed to (“1¥) . w = 3.5 rad/sec
g) Up to maximum speed of aeroplane

(headlong flights) . . . . . . . . V=360km/hr
h) Operation in icing cwcumstances . . . . notallowed
i) Regulation abilityupto . . . . . . . 2500 m MSA
Weights:
Propeller proper including oil content . . . 26.7 kg
Toolkit . . . . . . . . . . . .set,A" 7.5kg

set ,,B* 9.0 kg

Transporting case . . . . . . . .90kg

Transporting case dlmenS|ons . . . . . 350x450x990 mm



SPECIFICATION AND TECHNICAL DATA FOR MODIFIED PROPELLERS

Propeller — type V 503 A V 503 AC V 503 AT
. Z 42
Aircraft Z526F | Z526
Engine M 137 A M 6-111
Propeller diameter mm 2,000 2,000
Minim.propeller blade angle 12° 15°

Propeller momentum 0.1500 0.1500

.Kpm sec?"

Speed maximum 2,750 2,500

(1§’min ) nominal 2,680 2,500

) touring 2,580 2,300

maximum 180 160

Power (HP) nominal 160 160
touring 140 125

Maximum speed limit

V=km/hr. 360 320

Veight of propeler less ail 25.9 kg 25.9 kg

contents

Indication of the mark on

the conical surface of the 1 0

blade bushing

DESCRIPTION AND OPERATION OF THE PROPELLER

The V 503 A propeler is a self-contained two-bladed propeler consisting of the
following main subassemblies (see Fig. 1):

A — Propeller hub

B — Servo-mechanism

C — Propeller blade barrel
D — Propeller blade

E — Propeller fairing

F — Wind mill




This propeller is an automatic, salf-contalned propeller, For change of the propeller
blade angle of setting neither control forces derived from cthe aircraft engine nor
any other control actions from the aircraft pilot are required. However, all control
forees are derived from the air How, the propeller bemng air-sensitive, The torque,
resulting from the aeredynamical forces acting on the wind mill is converted with
the ald of a gear pump into pressure energy of the oll by means of which the propel-
ler blades can be forced into a high-pitch positian. It is the resulting torque of the
propeller blades by means of which the blades can be turned to 2 low-pitch position,
Regulation of pressure il within the servo-mechanism is secured by means of a slide
valve, this being controlled by the wind mill. The contral energy of the wind mill
is dependent on the air mass ram pressure, the valye of which is praportional to the
speed of flight. The V 503 A propeller is therefore a fully automatic and self-contained
propeller, provided with open regulating circult operating as an alrspeed-sensitive
pitch-control propeller,

From the propeller design point of view, the wind mill is rigidly connected to the
shide valve (the shaft on which the wind mill is supparted], this being installed within
the serva-mechamsm. The axial forces. acting on the wind mill during the flight,
are canterbalanced by means of a spring via the radial ball bearing. Power derived
from the wind mill provides for drive of the gear pump. Ie s this pump which pumps
the oil from the rear space af the slide valve inta the front one and yice versa
Vilich the increaze of the sprted of i_:l._-:h; Aras s Ir-rnr:uﬁnr nlardos required to chanpe
their setting to the high-piteh peution. Due 1o higher speeds of flight increase of
axial Torces acting on the wind mill will resule. la this case the aperitian is as fal-
lowes: the spring will be depressed causing the shde valve, rigidly connecred to the
wind mill, to move inside the serva-mechanism. With the passages in the slide valyve
tn closed position eil under pressure will flow inte the space In front of the pistan,
causing the piston to move amially. This axial movement will then be changed to
rotational movement of the propeller blades untll the passages in the slide valve
open again so that, with the slide valve in this position, the ol pressurs in the fronc
space of the piston will be equal ta the propeller blades momentum. As a result
of this the engine speed will be maintained and the propeller blades will be ser to
an angle corresponding to the speed of flight.

WVith the speed of flight decreasing the operation of the propeller blades angle
changing Is reversad.

The control forces required to actuate the angle change servo-mechanism of the
¥ 503 A propeller, this being air-sensitive, are received only after a speed of 80 km
per hr. minimum is attained. With the forward speed of the aircraft lower than the
value given above (at the start of the take-off run) the propeller operates as a fixed-
pitch propeller. Alse during the change of the engine power, providing the speed
of flight of the aircraft is maintained constant, the propeller operates as a fixed-
-pitch one, the revolutions changing according to the engine power characteristics.
With the forward speeds of the aircraft becween zero and 80 km per hr. the engine
speed increases and the propeller oparates as a fixed-pitch one; with the aircraft
speeds greater than 80 km per hr. the speed of the engine is either maintained con-

stant or decreases a little (considered here is a flight with the engine set to rated
pawer),
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TRANSPORTATION, ASSEMBLY TOOLS
AND REMOVYAL OF THE PRESERVATION LAYER

PROPELLER TRANSPORTATION

A cardboard transportation case provides for (ses Fig. 2) transportation of the pro-
peller proper, its loose parts, spare parts and ool kit

Fig. 2 — Transporting case of the V 503 A propeller



In the case (see Fig. 2) are contained the following dezails:

[ |
leem | Content | Note

1 | Cardboard case proper _

2 | Propeller blades — 2 pieces )
| E _ i Pmpn_llr.-r hub ¢/w fairing f,sEi_nnL‘r]_ - -

+ | Tool kit

5 Cate for storage of loase and spare parts

& Lining or case for storage of the V 503 A propeller flange -

7 | Lining — card box for the wind mill
Caution:

Care should be pad thar ANy damage, Le. compressing, bending or deferming of
the wind mill vanes is avoided.

ASSEMBLY TOOLS

With the V 503 A srapsller ara the fellowing two sets af sssemoly toois delivered:

set "A" — standard equipment; the price of this set is included in the price of the
propeller

set "B — standard equipment including special wrenches: delivered only on special
order of the customar.

Bath the A" and "'B" set of the assembly tools are delivered in individual teal kics.

12



I

Fip. 3 — Toal kit for the V 503 A propelier

"
— nel A

List of the assembly tools for the ¥ 503 A propeller — "A"

ltem Mo. Nomenclature | Dwg. No. ‘ Pieces
1 Wrench No. 4 |V 5037210 | 1
2 | Wrench No.5 | vaomos |1
3 Wrench No. 6 |V 5067240 R
4 Wrench MNo. 7 " - P 7900-7202 1
. 5 Wre_nr.h No. 9 v 503.7202 1
& Screw (wrench T:l_cT1U} o vV 503-7201 1
7 Tube - V. 410-7205 2
B 8 ) _Ful|er {wrench Mo. 8) : ‘I Y _EEE-TESET o ! 1
] 9 - __F\ssembi;,r tube : v 51'.]6-?1-'.-’13 | 1_
10 | Screw drive | Type Mars 3 |_1

13



Fig. 4 — Tool kit for the ¥ 503 A propellar

List of the assembly tools for the V 503 A propeller — set "B"

fcem Ne. I: MNomenclaturs Dwg. No. Pieces
1 Wrench Mo, 1 Vo506-7210 1
2 | Wrench No. 2 053-7210 1
3 " Wrench No. 3 V5067230 1
4 | Wrench No. 4 v 5037210 K
5 | Wrench No. 5 V 4107204 | 1
6 | Wrench No. 6 V 506-7240 1
7 Wrench No. 7 P 7900-7202 1
8 Puller [:wrencf'rhfu. E}_ V 506-7250 1
9 | Wrench No. 9 ' v 503-7202 1
10 Assembly tool VY 506-7270 2
11 _Screw {wrench No. 10) V5037201 §
12 | Tube V 410-7205 2
13 _.i Scrawy driver T;.fpé Mars 3 1

14



REMOVAL OF THE PRESERVATIONM LAYER (prior ta installation of the
prapeller on the engine)

Propellers to be installed on the aircraft engine not later than 48 hours after the
delivery fram the factary are not provided with a protective coating. Propellers
with a preservation layer should have this removed before being installed on the
engine. The remaval procedure is as follows:

a) propellers with preservation for a period of six months: clean the propelier
outer surfaces with a rag dipped in technical petral.

b) propellers with preservation for a period of one to two years: after re-
maving the fairing front section and the wind mill with spinner place the propeller
hib in vertical position on 3 pad placed In a tank: the tank serves to collect the
removed preservation vaseline as well as cleaning agent.

To proceed with the removal of the propeller preservation layer be sure to remove
the wind mill with spinner and the fairing front section. To remove the preserva-

tion coating from the propeller be sure to use a wooden scraper. If required romaove
remaiung spots of preservation coating with the aid of a clean and dry rag dippud
e mere tochnical porral

Caution:

VWhen washing the propeller blade barrel bushings special care should be paid to
prevent petrol from flowing into the space batween the bushing and the barrel
outer ring (so as to avoid damage to inswlled rubber packing ring). Swelling of chis
rubber packing ring may cause difficulties in secting of the propeller blades pitch
positions and thus proper operaticn of the propeller. So as to prevent petrol from
flowing Into the servo-mechanism it is not allowed to deopress the wind mill or its
shafr.

For washing pure non-ethylized technical pecrol should be used; following remaoval
of the preservation layer care shauld be paid to apply a thin layer of spindle oil aver
all surfaces of the propeller.

The same procedure is used for removal of protective coating on the propeller
blades.

15



INSTALLATION OF THE PROPELLER
ON ENGINE

Taking the transport case, remove the propeller hub, including the fairing, propel-
ler blades, propeller shaft flange as well as all the accessaries of the propeller. To
prevent soiling and any possible damage be sure to place all the removed detalls
on a clean plate. Far proper positianing of the propeller after its removal from the
transporting case see Fig, 5,

Fig. 5 — Pozitioning of the propeller after remaval from the transport case

16



Installation of the propeller on engines of Czech-make

a) Installation of the flange on the engine

The mode of installation as stated below may be used only in case of an engine
fallure or at any other necessary dismounting the flange 10. This flange is a com-
ponent part of the M 137 A aeroengine and has been fitted an the engine just by
the manufacturers before dispatching the engine to the customer

Be sure to clean the propeller shaft and check both the depth of I:hr: flange groove
and the height of the propeller shafe spline. Ascertain that measured clearance
equals 0.2 mm minimum (see Fig. 6).

Fig. 4 — Installation of the flange an the propellar shafr

Coat the conical section of the engine shaft with a thin layer of graphite grease.
Warking carefully, seat the propeller shaft flange, position 10, on the shaft. There
are two grooves in the conical hole of the propealler shaft flange, marked with
numbers 4 and 6 respectively. Working on a four-cylinder engine be sure that
it is the flange groove marked 4 which fits with the propeller shaft spline. In
case of a six cylinder-engine care should be paid that it is the flange groove marked
6 which fits the propelier shaft spline. Install the packing ring, position 66, on the
shaft and screw on the nut, position 67. Making use of the wrench No. 7 tighten
the flange to the engine shaft to a torque Mk of 30 to 35 kpm. Te prevent turning
of the crankshaft while tightening the nut, position 67, place the wrench No. &
on the flange, position 10 and hold under force against the direction of tightening
(see Fig. 7). Do not forget to install tubes in the wrenches Nos. 6 and 7. After

tightening, to prevent loosening, be sure to lock the nut, positien 67, with the
ald of the lock piece, position 68.

17
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b) Installation of the propeller on the flange

First, be sure to remove both the wind mill with spinner and the propeller fairing
front section, position 63, fram the propellar hub (see Fig. 1}. For removal pro-
cedure see chapter “Propeller Removal™. Leosen the nut, position 5 and be sure
to remove the cilon protecting plug, position 69, from the propeller blade bushing
(see Fig. 5). For removal of the silan protecting plug, position 70, be sure to loosen
the nuts, position 11. Store these protecting plugs for possible future installation.
Be sure to clean properly all surfaces of the flange, positien 10 (see Fig. 8) as well
as the attaching face of the propeller hub rear part. Install the propeller on the
propeller shaft flange; it does not matter which of the propeller blades faces the
mark Q" see view P. Ta attach the propeller to the flange screw on the nuts,
position 11 and be sure to secure the nuts from loosening with the aid of the
1% 22 split pins made to Czech speaificaton CSM 02 1781.02. Be sure to tighten
the nuts to a torgue Mk of 4 te 5 kpm. In ne case should the torque of 5 kpm be
excended.

Installation aof the prnpplTer blades

fle sure to wipe dry the inner surfaces of the prapelier blade, as well as the conical
section and the threads of the propeller blade Woarking on the propeller blade,
install the packing ring. This ring 1 included among the loose parts of the propeller,
Install the propeller blade into the propeller blade bushing. To aid the (nstallation

b L B i gy g PR SR IR S T & T
Cat the rebber BACEWNE TIGE WILA YAIZOnC S5 praaaltlo AroIEIC.

Fig. 9 — Instalation ol the propeller blades
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After installatian of the propellar blade ascertain that the adjustment mark on
the propeller blade is aligned with the mark on the conical section of the propeller
blade bushing. Adjusting of the propeller blades is to be made accarding to the
respective engine to which the propeller ¥V 503 A is mountad. The blades of pro-
peller mounted to the M 6-11l engine should be adjusted to the propaller pitch
angle of 15 and the blades of propeller mounted to the M 137 A engine are to be
adjusted to the propeller pitch angle of 12° Care should be paid that the lower
edge of the adjustment mark is aligned with the propeller blade bushing upper

edge. Maximum tolerance should be 1 mm above the upper edge of the bushing
(see Fig. 9).
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Fig. 10 — Filling of oil into the propeller hub

Now, using the sleeve, arrest the propeller blade in this position. Slide the
sleeve as far as the shoulder of the bushing upper edge of the propeller
blade and turn it so that the hair line on the sleeve marked “d" is aligned with
the hair line marked "“¢™ on the shoulder conical section of tha propeller blade
bushing. With the sleeve in this position tighten it with the aid of the screw and
the nut to a torque Mk of 6 to 6.5 kpm. To prevent locsening be sure to lock tha
nut with the aid of the 3:< 25 split pin, made to Czech specification CSN 02 1781.02.
For tightening use the wrench No, § and the assembly tube with holder.



d) Filling of oil into the propeller hub

Following the installation of the propeller blades pesition the propeller as in
Fig. 10, remove the plug, position 18 and the washer, position 71. Taking a suitable
funnel insert it into the threaded hole in the propeller hub and allow to pour into
the prapeller hub 1,000 to 1,300 cu. cm. of aviation oil Mk 8 (or substitution see
page 8). The specified quantity of oil filling Is to be checked by a careful slow rotating
aof propeller blades till the oil begins to flow out of the prepelier hub. Shouid at
the same moment be the propeller blades just in the positian about 259 (see Fig.
11), that means there is a sufficient specified oil filling in the propeller hub. The
propeller hub filling operation finished install the washer, position 71 and scréw
in the plug, position 18, Tighten it so that lecking against loosening with the aid of
binding wire is possible (for illustration see Fig. 10). Required binding wire is
enclosed among the loase parts of the propaller.

Installation of the propeller fairing front section

faking the tairing front section <oat the surface of rubter centre opuiing with
engine ol or graphite grease and install the fairing front scetion, position 63
{see Fig, 1) on the cylinder, posimion 33 and on the Tawing rear section, pasition
62, Mind that the hair lines on both the front and rear section of the fairing are
aligned. Follawiog the installatlon of the fairing front sections Inserc all 10 atrach-

1



f)

22

INg screws, position 64, For 8 of these scrows see the propeller loose parts, while
two of them provide for attachment of the propeller fairing front section during
transport. When tightening the screws the sequence as given in Fig. 12 must be
observed. The required serow driver is in the respective toaol kit.

Fig.- 12 — Seguence of tightenirg of the prapeller fairing screws

Installation of the wind mill

First install the packing piece, position 72 on the shaft, position 39 (see Fig, 13),
install the key, position 55 and install the wind mill. Mount the cover 76 and the
lock piece, position 58, to the wind mill flange, and fix the wind mill to the propeller
shaft. Regithten the nut to a torque Mk of 1 to 1.5 kpm. To secure against loosening
be sure to lock the nut with the aid of the ock piece, position 58. For installation
use the wrench No. 4, When tightening the nut care should ke paid to prevent
rotation of the wind mill. For this hold the wind mill with [ts vanes.

Caution:

To avoid the oil from flowing out of the propeller hub care should be paid to
prevent depression of the shaft during the installation of the wind mill
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Fig. 13 — Installation of the wind mill
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Fig. 14 — Hemaval of the propeller fa ring fronc section

Removal of the propeller from the engine

2)
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Removal of the prapeller fairing and of the propeller blades

Unlack the locking piece, pasition 38 (see Fig. 1), and making use of the wrench
No. 4 unscrew the nut, positien 57 and remove the wind mill. Te remave the
propeller fairing front section unscrew the screws, position 64.

To zid the removal of the fairing insert a screw driver into the openings of the
propeller blades see Fig. 14.

Caution:

Il the propeller is to be handed over for inspection to the manufacturer’s, the oil
content should be drained from the propeller hub. For first unlock and remove
the plug, position 18 (see Fig. 10), and then the washer, position 71 and position
the propeller so that the drain opening faces dawnward. The oil content drained,
install the washer, positien 71 and screw in the plug, position 18, Making use of
the wrench Neo. 5 and the assembly tube with holder unlock and loosen the nut,
position 5 (see Fig. 1). Remove the propeller blades, position 1, insert the silon

protecting plugs, position 69, into the propeller blade bushing (see Fig. 5) and
secure them with the aid of the nuts, position 5.



b) Removal of the propeller hub

Unlock and remove the nuts, position 11 (s2e Fig. 1) and warking very carefully
remove the propeller hub from the propeller shaft flange. Taking the sllon protect-
ing plug, position 70 (see Fig. 5), insert 1t into the propeller hub rear part and
fasten with the aid of the nuts, position 11,

Removal of the propeller shaft flange

Starting with the nut, position 67 {sae Fig. &) remove the lock piece, position 68,
and then loesen and remove the nut unscrewing it in the left-hand direction.
Remove the washer, position &6, from the propeller shaft. Use the same tools as
in the installation of the flange on the engine shaft — see the chapter “Installation
of the flange on the engine.”

Taking the wrench MNo. 7 (see Fig. 15) screw the puller No. 8 in the flange, position
10, place the wrench Mo, 5 and the assembly tube with holder on the puller screw,
position /5. By rotating the screw, position 75 remove the flange Mrom the conjcal
section of the ongine shaft. While proceeding with this operacian care should
L P;uu‘ LU v chve ciadmshalt from Fababiiiig with theaid ¢f the wrepch Ma, 6
(sce Fig, 16). After remaoval place the flange into a paper case and the nut, washer
and lacking picce among the lasse parts of the propeller. After this install the
propeller fairing front section, position 63, on the propelier hub (see Frg. 1) and
attach it to the falring rear section, pesition 62, with the ald of two screws, position
44 All the remaining @ serewes shmild be stared among the propailer loose parts.
Warking on the shaft, position 19 (see Fig. 13). install the washer, position 72,
the key. position 55 and then install the wind mill. To proceed, install the lock
piece, position 58, into the wind mull tlange, position 36 and partiaily the wind
mill to the shaft with the aid of the nut, position 57.

For this operation use the wrench No. 4.

Place the propeller hub into a paper case of its own and all the propeller loose
parts inta a paper bag.

Fig. 15 — Posuening of the puller for remaval af the flange
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Take the propelicer and all its accessories and place them into the transport case.
For positioning of all parts in the transport case sea Fig. 2.

Fig. 16 — Removal of the Hange from the engine shaft
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INSPECTION OF THE PROPELLER
AFTER INSTALLATION ON ENGINE
FOR PROPER OPERATION
AND PROPELLER ADJUSTMENT

ENGINE GROUND TEST

During the engine ground test with the throttle lever set to “full power™ ascertain

that the engine speed is about 100 r.p.m. lawer than the presceibed maximum (take-
off speed)

Caution:

During the engine ground test the propeller operates as a fixed one (the propeller
blades are set to mechanical ttop). A little change in speed may be experienced
Jue to change In engine power arlsing from, for example, the affecry of differont
climatic conditions, helght above sea level etc.

ADIUSTMENT AFTER THE ENGINE GROURND TEST

Providing the above mentioned speed of the engine is not reached or in case over-
speeding is experienced first of all check proper setting of the propeller blades;
the hair line on the propelier blade sheuld be aligned with that on the propeller
blade bushing. ;

If the revolutions required are not attained even following proper adjustment of
the propeller blades readjustment is permitted. For this operation there are hair
lines on the propeller blade bushing {except the datum hair line). Care should be paid
that both the propeller blades are readjusted through the same degree.

For the procedure of the propeller blades readjusiment refer to the chaprer “In-
stallation of the propeller blades™.

FLIGHT CHECK OF THE PROPELLER ADJUSTMENT

Flight check of the propeller adjustment should be secursd immediately after the
enginz ground test.

Check of the propeller for proper operation and adjustment should be the main
aim of this flight rest.
Before leaving the factory the propeller is adjusted so that the propeller speed is

kept at full throttle (a constant gas admission) within the spaed tolerance zone as
illustrated In Fig. 18,
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PROPELLER ADJUSTMENT AFTER THE FLIGHT TEST

If the propeller speed exceeds its top telerance limit in the range of 0 to 180 km/hr.
or il it does not reach its bottem talerance limit of the specified range, it is necessary
duly to adjust the biade setting servomechanism of the prapeller, 1.e. to adjust prop-
erly the prestress of the propeller servomechanism aperating spring.

51 50 55 44 49 43 42 771 41
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Fig- 17 — Adjustment of the propeller spring fer overload

To carry out this proceed as follows:

Place the propeller so that the blades are in verrical position. Remove the wind
mill with spinner (see the chapter "Removal of the propeller from the engine"),
remave the key, position 55 {Fig. 17) using the screw tool No. 10 and taking the
wrench No. 9 remaove the cylinder cover, position 50.
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The due specified course of r.p.m. can be achieved by tak-
ing the spring pin 77 (see fig.l?) out of operation. This
is to be carried out by an approprizte turning round the
spring guide 41 to loft (anticlockwise) so as thes spring
pin gets to the distance of approx. 0.5 mm in the front of
next coil of the unloaded spring 42. This due position of
the spring is then to be locked by inserting the bent end
of the spring into the hole of the cylinder. The other ad-
justment operations are to be carried out according to the
instructions stated in the section "Adjustment o1 ths Pro-
peller After the Check Flight'.



Caution:

When proceeding with the remeval of the cylinder cover, position 55, oil Ina quantity
of about 130 to 170 cu. em will lcak from tha propeller hub. Care should be paid to
refill the oil immediately after the propeller adjustment is finished. With che ac-
cidental displacement of the propeller blades to horizontal position greater quantity
of oil may be drained from the propeller hub.

After this be sure to adjust the spring, position 42, for averload by means of the nut,
position 44. To allow the nut, position 44 to rotate depress the support, position 43,
thus allawing the ball, position 49 to disengage from the notch, This ball provides
here for locking the nut, pasition 44 in all positions each time it is rotated through
A5

By turning the adjusting nut (44) through 45° (untill the ball engages the
notch) in the clockwise (counterclockwise) sense gats the propeller speed
increased (reduced down) by about 30 r.p.m.

Any turther adjustment of propeller r.p.m. within the flight speed range excending
180 km/'h can be effecied by means of the spring guide 41 wich the aid of 16 prooves
o be found on the supparting surface, By turning the spring guide 41 to the righe
(lefr) is the propeller speed increased (decreased). The range of specified tolerance
limits ts stated in Fig. 18.

Caution reparding the Might operation

With regard to the system of reguiation and regulation sensar of the wind mill ir
Is neceseary to bear in mind that for a shart time the cngine revolutions may rise
up te the maximum permissible limic. This may occur with deflected Hights espacially

with flights deflected to the left-hand side when the speed 15 greater than 160 km/hr.
it is therefore recommended to lower the output of the engine especially In lefe-hand
rells, and as far as they are performed in 2 barrel-shaped way or in a circle.
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OPERATION
(Instructions for flight handling)

INTRODUCTION

It should be borne in mind that chere 15 a fundamental difference between this pro-
peller and the constant-speed propeller. This propeller being of air-sensitive type
farces required for the propeller blides adjustment are derived neither from the
change of the propeller revolutions nor of the engine speed.

ENGINE GROURND TEST

During the engine ground test care should be paid thar, with the engine set to full

puwer the speed is about 100 ropon, dower than is the speed attained with the enpine
rated at maximum power, If this is not the case, the instructions as given In the
chaprer “lnspection of the propelior after first Installatian for proper operation and
propellar adjustment “should boadherad £

FLIGHT OFPERATION

Before dellvery from the factory the propeller is so adjusted, that with the engine
set to constant power and with the arcraflt ferward speed increasing the engine
speed slightly Increases and then slightly decreases again. With the aircraft spesd
between 80 and 100 km per hr. the maximum number of revolutions Is attained:;
with the aircraft speeds greater than the above ones decrease in revolutians will
be about 100 r.p.m. per 100 km per hr. And 2gain it should be borne in mind that
there is a relation between the engine speed and the engine power setting ac arbitrary
aircraft forward speed according to the throttle characteristics, Therefore, with the
engine secL to greater powaer, increase in number of revolutions will be encountered
and vice versa,

Properly adjusted propeller will aid in avoiding overspeed conditions of the engine
no matter how quickly the airspeed or the engine power is changed. This is of great
importance especially In the case of aercbatic aircraft as well as tourist or transport
aircraft when execuring an overshoort.

Caution:

In order that proper operation of the propeller is secured, mainly when the engine
altitude characteristics contribute to the overspeed of the propeller (engine) take-
-off maximum revolutions when operating from airports situated in higher altitudes
above sea level, maintaining of the take-off maximum ravolutions is required by
throttling the powar down with ohservance of these take-off maximum revolutions.
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MAINTENANCE AND SERVICE INSPECTIONS
OF THE PROPELLER

Minimum requirements from the ground personnel are considered for
maintenance of the propeller, the maintenance consisting mainly of periodic
inspections and checks. Oil from the propeller hub provides for proper
lubrication of all moving parts of the propeller mechanism as well as of all
the controls. Unless new adjustment of the propeller is carried out oil should
be refilled periodically following every 200 flying hours or after a period of

1 year. This operation should be entered into the “Propeller Log Book”.

PREFLIGHT INSPECTION

Prior to each flight be sure to inspect visually the propeller blades and the
propeller fairing for proper condition. Inspect the wind mill for free rotation
and make sure that the vanes are not damaged or incorrectly set.

Caution:

It should be borne in mind that it is the wind mill which is the regulating
sensor of the propeller. Care should, therefore, be taken not to push or pull
it in order to avoid damage.

DAILY INSPECTION

During the daily inspection be sure to inspect the propeller blades, the
propeller fairing and the wind mill with spinner for proper condition. Inspect
visually the fairing and the propeller blades for oil leaks. Clean the propeller
blades and the propeller fairing with a rag dipped in petrol. While cleaning
be sure that the cleaned propeller blade is in vertical position and in down
position. When in this position the petrol will be prevented from flowing
between the outer ring and the propeller blade bushing, where the rubber
packing ring is installed.

INSPECTION AFTER FIRST 10 HOURS OF OPERATION (+1 HOUR)

Inspect the nut, position 67, for proper tightening (see Fig.6). The nut
should be tightened to a torque Mk of 30 to 35 kpm (300-350 Nm). For this
inspection remove the propeller from the flange (see Fig.8) after having
unscrewed all the nuts, position 11. For removal procedure refer to the
chapter “Removal of the propeller hub from the engine”.

Make an entry about the inspection into the Propeller Log Book.



Caution:

The nut 67 should be tightened only in case of dismounting the flange 10
during the air service or in case of replacing the propeller. The said nut has
been retightened by manufacturing works just after having finished the
running-in period of the engine.

200-HOUR INSPECTION (+10 HOURS)

Check manually the propeller blades for ease of setting by displacing the
blades through the low-pitch position to the high-pitch position. Drain and
refill oil (for oil draining refer to the chapter “Removal of the propeller from
the engine”.

Inspect the wind mill vanes for condition and for proper setting. Check the
wind mill for ease of operation.

Make an entry about the inspection and about oil refilling into the Propeller
Logbook.

TREATMENT OF INACTIVE PROPELLER AND ITS STORAGE

Workmanlike manner of maintenance is of vital importance so that proper
operation and continued service of the propeller is secured. Besides the
daily and periodic inspections presented here are instructions for treatment
of inactive propelier.

The propeller should always be maintained in good condition. All the metal
parts not provided with a lacquer layer should be inspected from time to time
for evidence of rust or corrosion. Care should be paid to prevent damage of
the lacquer layer.

The treatment should be carried out as follows:

1. With aircraft inactive for one month maximum: be sure to coat the
propeller blades with a layer of pure engine oil. If the aircraft is to be
parked outside the hangar for a period of more than 14 days, protective
treatment following the hints given in para 2 should be secured.

2. With aircraft inactive from one month to six months: to avoid corrosion be
sure to apply the corrosion preventive coating on the propeller. A periodic
inspection of the propeller should be carried out prior to its treatment,
irrespective of the number of hours flown. The treatment procedure is as
follows: Remove both the fairing and the wind mill with spinner and coat
all surfaces of the propeller with a mixture containing engine oil and 4 to
6 percent of ceresine. Reinstall the fairing and the wind mill with spinner,
screw in and tighten the screws and coat all the screws and all metal
parts with a layer of engine oil. To avoid damage slip coverings over the
propeller. Inspection of preservation should be carried out periodically
every two weeks.

Note:

Care should be paid that the corrosion preventive mixture is heated for a
period of 30 minutes to a temperature of 105 to 115 °C prior to its
application.

3. With aircraft inactive for a period of six months to one year: inspect the
preservation and renew it according to the instructions given in para 2
and carry out the engine servicing.
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4. With prapeller, inactive for over one year: remove the propeller from the engine,
secure preservation for long-time storage and place the propeller in a protective
cover. Do not forget to drain the oil (refer to the chapter “"Removal of the pro-
peller from the engine™). The preservation for long-time storage should be en-
trusted to the manufacturer-servicing department; if carried out by the aircraft
operator, special instructions as issued by the manufacturer should be adhered to.
When carrying out the preservation for long-time storage, the following operations
should be cecured:

Prior to application of the corrosion praventive mixture, clean all surfaces with
the aid of a rag dipped in pure technical petrol. For protecting outer surfaces
use a corrasion preventive mixture of aviation oil with 4 to 6 per cent of coresine.
Prior to application heat this mixture to a temperature of 105 to 115° Cent.
To apply the corrosion preventive mixture ever the propeller surfaces mako
use of 3 suitable hair brush. All the remaining main sub-assemblios of the pro-
pelier (propeller hub, propeller blades, flange etc.) wrapped into parafin paper
or inta plastic covers (into which a contalner with silica gel crystals should be
placed) should be placed nto cardooara case.

Siliea gel crystals in cotton fabric containers, inserted inside the plastic covers

_serve as 2 dessicant and foi checking the candition of che stored propelier

ACCEPTAMNCE OF THE PROPELLER FO}R REPAIR OR OVERH AL

If chere'are defeces on the propeller ar i it Is time for overhaul, the propeller should
be handed over ta the manufacturer’s, Fropeliers handed over for repair ar avarhaul
should be properly enclosed in the nrapeller transport case and should be pravided
with the respective corrosion preventive layer. For repair or overhaul are accepted
propellers with the Log Bock properly filled in and with all sub-assemblies enclosed.
Missing details will be replaced by new anes which will be charged to the customer,
The manufacturer accepts no guarantee for propeller details nor handed aver for
overhaul,

The Propeller Log Book should include records about experienced emergency land-
ings. Il under guarantee the propeller should be handed ovar to the manufacturer
for inspection and the decision about its operation should be issued. Entry about
this inspection should be made in the Propeller Log Book.

Propellers not handed over for this inspection are not guaranteed by the manufac-
turer.
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PERMISSIBLE REPAIRS

During the aircraft operation damages to the propeller may be exparlenced. Repairs
to a certain extent are permitted to be carried out by the aircraft operator on the
propeller so as to enable its continuous operation.

For the extent of permissible repairs to be carried cut an the propeller by the aireraft
operator sec the following chapters,

However, the operator is recommended to carry out the repairs very carefully and
seillluliy, all repairs should be entered in the Propelier Log Book.

FROPELLZR FAIRING AND WIND MILL WITH SPINNER

The following repairs can be earried out on the propeller fairing:

a} Repair of concavity en the fairing with cut-outs for the propeller blades
and on the wind mill with spinner
F'o remove these eoncavities tse 3 waoden mallet and 3 1ultable gad. It Iz permit-

ted (o remove Concavyities to Che eéxtent aob S mm in G-;‘pth ind & Q. CMoIn area

Caution:
Aftar the repair care should be paid that the wind mill iz free to rotate and thate
it Is not aval or deformed. Providing that repair of the wind mill with spinner
ls hot possible, it can be replaced with a new one. In case the wind mill cannot
be freely rotated, this can be traced to faulty servo-mechanism of the propeller.
In this case the propeller should be handed over for overhaul te the manufac-
turer's.
b) Replacement of the vane and of the wind mill

During the replacement be sure that the new vane is positioned as prescribed
(observe the hair line). After seating the vane tighten the nut (be sure to make
use of original nut and washer) and secure with three caulks.

Mote:

For replacement of the vane remove the wind mill with spinner. For removal
and installation of the wind mill with spinner refer to the chapter “Installation
and remaoval of the propeller on the engine'.

If the original washer and nut are lost while proceeding with the replacement
of the vane use spare ones, enclosed with the propeller spare parts.

¢) Repair of hair-line cracks in the cut-outs for the propeller blades
YYith a hair-line crack shorter than 10 mm, to pravenct its propagation, drill a hole
of 2 mm dia. at itz end.
If a hair-line crack is greater than 10 mm apply a duraluminium patch, 1 to 1.5 mm
thick under the hair-line crack, drill through four hales of 2 mm dia, insert four

duraluminium rivets of 1.6—2.6 mm dia. or steel rivets of 1.4—2 mm dia. and
river,
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Caution:

To secure proper balance of the propeller, ascertain the weight of the patch as
well as of the rivets used. If the weight is more than 20 gr, apply a patch of the
same weight on the oppesite side of the fairing. If a suitable rig for balancing

the propeller is available, balance by application of a balancing washer to the
fairing rear section.

Repair of hair-line cracks on the wind mill should be avoided. In this case replace-
ment of the wind mill is required.

In case the fairing rear section is damaged, remove the propeller and replace the
fairing with a new one (excluding the wind mill), Install che balancing washers fram
the old fairing on the new one to the same position,

PROPELLER BLADES

1) Repair of the propeller blades
Remove all mechanical damages, Indentations and scratches en the prapeller
blades {caused by sand or small stones during aircraft rake-off) by filing them off

with the ald of 3 fine file and then by palishing them with the aid of a fine eme-
ry cloth. This methad of repalr can be adopted if the damages on the propeller
blade leading and trailing sdge are 1 nim in depeh maximum and 100 ma in lengch.

The identical procedure should be adopted when proceeding with repair of dam-
aged front and rear side of the propeller blade

The fallowing repairs are permitied to bu carried out en these surfices:

Total number of 5 repairs are permitted to be carried out on the front and rear
side of the propeller blade fram the radius of r = 250 mm as far as the propeller
blade tip. The damages should net be greater than 0.7 mm maximum in depth,
the total area should not be more than 1 5q. cm and the spacing of damaged places
should not be less than 110 mm. No repalrs are permissible to be carried out on
the propeller blade root section, mainly on its cylindrical surface.

If the damage is greater, i.e. in case of 2 great number of scratches, nicks or in-
dentations or in case of deformation, the propeller blades should either be handed
over for repair to the manufacturer or the repair should be carried out following
special instructions. For this permissian from the manufacturer s required.

Only in exceptional cases (for example when propeller has to ba repaired after
an emergency landing) is it permicted to straighten the propeller blades without
previously being heat-treated. To determine the remaining service life of the
propeller blades which have been straighrened in cold state, refer to the graph

in Fig. 19.
Referring to this graph:

a (in mm) stands for maximum deflection of the propeller blades, measured from
the chord the length of which is b = 100 mm,

t {in mm) stands for the blade thickness in section where the deflection is measured

T (in hours) stands for the remaining operational life of the propeller blades sub-
jected to straightening under cold state.
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Determination of the remaining operation life of the propeller blades sub-
jected to straightening under cold state.

1. Place a ruler 100 mm, in length along the langthwise axis of the deformed propel-
ler blade traction side and taking a depth gauge measure the propeller blade
maximum deflzcticn (a) from the ruler and the propeller blade thickness (t).

2. Find out the value of the propeller blade deflection (a), determined during the
measurement, on the horizontal axis of the graph (see Fig. 19).
In this point erect a perpendicular so as to intersect the curve, corresponding
to the propeller blade chickness (t).

3. Project the point of intersection on the vertical axis and read the remaining
permissible operational life of the propellar blade.

4. To ascertain the respective remaining permissible operational life of the propeller
blade carry out the measurements as per para 1, 2 and 3 in as many sections of
the deflected propeller blade as required. Fer determination the minimum value
should be taken as decisive.

5. After expiration of the remaining permissible operation life of the prapeller,
determined according to para. 3 and 4 to hand the propeller blades aver for
heat treatment.

2]
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Fig. 19 — Graph for straightening the propeller blades in cold state (without being previously heat-
~treated)
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d)

Replacement of the propelier blades

During replacement care should always be paid that both propeller blades are
replaced simultaneously. The replacement should not be started unless a pros-
cribed rig for static balancing of the propeller is avatlable (see Fig. 20).

Installation of the propeller blades

For installation procedure of the propeller blades refer to the Chapter "Instal-
lation of the propeller on the engine',

After replacement of the propeller blades the propeller should be handed over
for static balancing on a balancing mandrel of the rig for static balancing of the
propeller,

Balancing of the propelier

The propeller should be balanced less the wind mill with spinner and less the
propeller fairing front sectien,

a

K Caution;

During the balancing care should be paid that
Al anl is dralned (for draining of ol refer to the
i chapter “Hemaval of the prapeller from the
2 engine'’).

o To piacecd with ll..l.JJ.l.ll'_III:-i,, -tI-JlllJ‘ﬂ Ciye :H"ﬁp"“r‘r
blades manually ta minimum angle setting and fir
the propeller on the balancing mandrel. The
permissible tolerance of the propeller unba-
lance |s;
with the prapeller blades in vertical position
2 gramms,
with the propeller blades in horizontal position
4 gramms.

The above procedure finished, displace the
: propeller blades manually to maximum angle
setting and carry out balancing,
The propeller is balanced with the aid of the
balance weights, position 65 (see Fig. 1), these
being attached to the propeller fairing rear
section, position 62.
After balancing reinstall the propeller fairing
front section and wind mill with spinner. During
the reinstallation adhere to the instructions
given in the respective chapter.

Fig. 20 — Appliance for suatic balancing of propellers



PROPELLER TROUBLES, PROBABLE CAUSES
AND REMEDY

YIBRATIONS OF THE PROPELLER

1. The propeller blades angle of setting is not identical: Inspect the propeller blades,
prapeller blade bushings and the sleeves for alignment of the assembly hair lines
and, if required, adjust the propeller blades according to the |nstructions as given

in cthe chapter "lnstallation of cthe propeller blades”, Check if the numbers on
L]Il.' IJIL.I|J!;IIL'I- L.I:.l'ljt..";. ..1.II.I:J (5141 Liu.' |..-I\..J-.|IH-‘|:‘|IJ sl 2 ||.JL_'|.|LiL;L:.
2 The prapeller 5 unbalanced

Pamauwn sl Pa_,.--ﬂ i T B B e e
TRaE T aoalierand hang ov 7 ng

Replace the propeller

1. Engine trouble-

Check according to the operavional instrucuons of the engine

DURIMNG THE GROUND TEST THE ENGINE FAILS TO REACH

PRESCRIBED SPEED, THE PROPELLER BEING "HEAVY"

T. The propeller blades are adiusted 1o a ten greear minimum angle of setting:
Inspect the propeller blades for setting according to the hair lines and if required
adjust arrording ta the instructions given tn the chaprer “Installation of the
propetler blades' or i the chapter “lnspection of the propeller after inscal-
lation on engine for proper cperation and propeller adjusement',

2. Faulty engine speed indicator.

Be sure to check the engine speed for proper calibration

3. Drop of the engine outpur
Check according ta the operational instructions of the engine.

Caution:

Change in maximum spead, with the engine ser to full power during ground run

can be experienced with respect to the engine rating due to different climatic con-

ditions and different heights above sea level

DURING THE GROUND TEST OYERSPEED OF THE ENGINE
IS EXPERIENCED, THE PROPELLER BEING
"LIGHT"

1. The propeller blades are adjusted to a too little minimum angle of setting:
Inspect the propeller blades for setting according to the hair lines and if required
adjust according to the instructions given in the chapter “Installation of the
propeller blades” or in the chapter “Inspection of the propeller after instal-
lation on engine for proper operaucn and propeller adjustment'.

2. Faulty engine speed indicator:
Be sure to check the engine speed indicator for proper calibration.



AT THE END OF THE TAKE-OFF RUN OVERSPEED OF ENGINE
(PROPELLER) MAXIMUM SPEED IS EXPERIENCED

1. The spring of the propeller serve.mechanism set to great overload:
Adjust the spring to prescribed overload according to the instruction as given
in the chapter “Propeller adjustment after the flight tast”

AT THE END OF THE TAKE-OFF RUN (FULL POWER) THE ENGINE
(PROPELLER) FAILS TO REACH THE MAXIMUM PRESCRIBED SPEED

1. The spring of the servo-mechanism set to small overload:

Adjust the spring to prescribed overload accarding to the instructions as given
in the chapter “Propeller adjustment after the flight tese”

UNTIGHTNESS OF PROPELLER BLADE MOUNT

1. Defecuve rubber sealing cufi.
Replacing procedure: Looses the nut § of the sleeve bolt 4, unscrew the pra-
pifcs blade b remaove the steeve 3o the iig 08 and take il the sealing curf 79,
When mounting a new sealing cuff in place [tis necessary ta oil slightly both sealing
surfaces by merar oil and 1o be sure that the sealing edges shauld not bend. After
Ravieg htted 3 new sealing cuff duly check the serviceable fitting of the cuff by
an engine test

2. dncase the untightness of the proseller hlade moune appears furcher on, send the
propeller for repait to the manufacturer ar eall far the manufacturess repair
fervice

UNTIGHTINESS OF THE PROPELLER HUB AND OF THE
SERVOMECHANISM
1. Damaged rubber packing ring

Replace the propeller with a new ane or call for the manufacturer's repair servico,

UNTIGHTNESS OF THE PROPELLER WIND MILL SHAFT

1. Defective packing insertion
Replace the packing insertion, position 53, with a new ane.

2. Check the quantity of oil filling in the propeller hub according to the instructions
glven on page 20.

3. It is allowed to reduce the quantity of all filling in the propeller hub of about
100 eu. cm. up 10 200 cu. cm. of ail.

4. When the untightness appears further on, replace the propeller with a new one
or call for the manufacturer’s repair sarvice.

PROPELLER FAILS TO OPERATE SATISFACTORILY WITHIN THE
RANGE OF PRESCRIBED FORWARD SPEEDS
1. Faulty propeller mechanism:
Replace the propeller with new ane.
2. Insufficient quantity of oil in the propeller (in this case the propeller operates
with irregular number of r.p.m. and with a tendency to overspeed):

Check the ofl filling for prescribed quantity according to instructions given on
page 20
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LIST OF LOOSE PARTS OF THE V 503 A PROPELLER FOR M 137 A

ENGINE
| |
ltem ' .
No Nomenclature Dwg. Mo. | Pes Dastined for
1 Cover Z 053-0001 1 Fastening of the wind mill
Jaining of front and rear part
2 Screw ‘ V 505-4001 | 10 | o prapaller spinner (fairing)
| | Artachment of the propeller
3| N D owvzazoonr  Dog ! hub oo she Mange Tha nurs are
| ‘ meunted on the propeller hub
| ‘ T2 | Locking of the nut
¥ | Sphe pn | &sNO21781.02 | © | v 506-0003
| [ - S
. I it oin | 325 | . | Arrosting che blade reot slecve
| 2P | CSN 021748102 | = | clamping belt
l | - TR
:. | &6 % S5 For packing of the propeller
& Packing ring | SN 02 9280 | 2 blade and the propeller blade
} bushing
1 . T e —t= =
7 { - i ' Locking of the fastening screw
7 I Binding wire ‘ i 0.8 mmx 30{#1 1 of the propeller hub
Note:

All the loose parts are inserted in a sack and are delivered with each propeller.

There is a plate on the sack with inscription “Loose parts of the ¥V 503 A propeller
for M 137 A engine'.
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LISTOFLOOSEPARTS OF THE V503 APROPELLER FORM G-Il ENGINE

E;‘T; Nomenclature | Dwe, No. | Pes | Destined for
L | |
|
1 Flange |V 503-4100 1 Attachment of the propeller
B | o the engine
2 | Cover , 053-0001 1 Fastening of the wind mill
3 Propeller V 504-0001 | Tightening of the flange
flange nut to the propeller shaft
o | | L. Aralla e
= — ;
! I Attachment of the prepeller
5 Nut ¥ 30e-G003 | & | hub o the flange. Tha nuts are
| | | | mounted on the propeller hub
FI.‘.‘H. '-'a.'ijl'&." --r | [ -
& | :h-«pll:ru.v—:l::u.f | V4102103 | { | Phin washer for the nut
e T | Dwg. Na, V 505-0001
— E S — |— = = —
| ' f nd rear part
5 - s A _ | Joining of front a p
7 pSIFIE:-T spir?nr{?r . V 504-4002 i 10 | of propeller spinner (fairing)
| during mounting
8 | salife 2x22 kb Locking of the nut
S SN 02 1781.02 V 506-0003
9 SEHE Hit 3x25 3 Arresting the blade root sleeve
HP CSN 02 1781.02 clamping bolt
66 % 56 ! For packing of the propeller
10 Packing ring ESN 02 9280 2 | blade and the propeller blade
bushing
. ) ; ! Locking of the fastening screw
1 | Binding wire © 08300 mm | 1 | o propeller hub
Note:

All the loose parts are inserted in a sack and are delivered with sach propeller,

There is a plate on the sack with inscription “Loose parts of the

far M 4a-01 engine’’.
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LIST OF SPARE PARTS OF THE ¥ 503 A PROPELLER

Dwg. Na. -
| Mo, R 1 . P
tem Mo Momenclature l. (Specification No) | cs
1 Lock piece Y 503-0004 1
2 Scroew v 506-4002 10
] Mt ' W 50&-0003 2
| = .
4 | Vane i 053-0105 2
i— - —_ —f— — i
5 | Solit pin 3x 25 . CSN 02 1781.02 |2
6 ‘ Split pin 2%22 CSN 02 1781.02 } 3
|
7 ‘ Nut M8 CSN 02 1403.54 2
o= = ) BT
i i Plaln wnsher B 4 CSM 021701 14 2
9 Oil can with ail filling il brand KM-8, 0.5 litre 1
10 Funnel, made of synth. | 1
material _
" Inserticn Y 503-3003 1
12 Packing cuff I 000-£087 1
|
Mote:

All the spare parts are inserted in 2 sack and are delivered with each propeller.
There is a plate on the sack with inscription * Spare parts of the V 503 A propeller.
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1. Uvodni informace

1-1 Definice a urceni

Tato prirucka poskytuje provozni a servisni instrukce pro dvoulistou automatickou
pravotocivou vriuli V 503AP. Vrtule je uréena pro letadla vSeobecného letectvi s pistovymi
motory. Je zcela autonomni, to znamena, Ze pro svoji funkci nepotfebuje zadné zasahy ze
strany pilota. Optimalni otacky motoru udrzuje v zavislosti na jeho vykonu pfi vech letovych
rezimech, v rozsahu rychlosti b&Znych pro sportovni a turisticke I&tani, az do rychlosti
360km/hod. Vrtule zarutuje spolehlivy provoz pfi maximalni jednoduchosti obsluhy a bézné
udrzbé uzivatele. Tato vrtule byla pro Vas vyrobena ve firmé:

AVIA PROPELLER. s.r.o.

Beranovych 666

199 00 Praha - Letiany, Ceska republika

Telefon: (+420) 296 336 530 Fax: (+420) 296 336 519
E-mail: sales@aviapropeller.cz http:/fwww.aviapropeller.cz

1-2 Nazvoslovi
Jsou uvedeny Udaje, ktere nejsou zcela bézné v letecke terminologii a tykaji se této vriule.

Vrtulova hlawva-je hlavni celek vrtule bez vrtulovych lista a vrtulového krytu. Sklada se
z naboje vrtule, ulozeni vrtulovych listl a servomechanismu.

Servomechanismus- je samostatny celek vrtule slozeny z pistu se zubowym
cerpadlem, ovladacim Soupatkem a pruziny se zafizenim pro sefizovani.

Vétrnik - je kryt se dvéma stupni volnosti, opatfeny lopatkami (Je umoznéna rotace a
posuvny pohyb). Vetrnik slouzi k pohonu zubového cerpadla servomechanismu (rotace) a je
zaroven i regulaénim Eidiem ovladani otaéek (posouva se Umeérne s rychlosti letu).

Minimalni stoupani - je nejmenéi lihel nastaveni vrtulovych listd, na kontrolnim fezu,
na ktery muzZe byt vrtule prestavéna. Je uréen mechanickym dorazem v servomachanismu
vrtule. Minimalni Uhel stoupani lze zménit pouze pfetocenim vrtulového listu v pouzdru po
pavoleni objimky.

Maximalni stoupani -je nejvétsi thel nastaveni vrtulovych listl, na kontrolnim fezu,
na ktery muze byt vriule prestavena. Je uréen mechanickym dorazem v servomechanismu
vrtule a odpovida maximalni rychlosti letounu,

Rozsah staveéni vrtulovych listi - je rozdil GhlG vriulovych listh mezi narazkou
maximalniho a minimalniho stoupani.

PTP -jezkratka nazvu , Provozné technicka prirucka vriule®,

UCL CR - je zkratka nazvu , Urad pro civilni letectvi Ceské Republiky®.



1-3 Zakladni technické Udaje

Typ vrtule
Zpusob stavéni listd
ZpUsob prace vrtule
Zpusob prace servomechanismu
Pocet listl
Pramér vrtule
Rozsah stavéni listu
Smysl otaceni
Polarni hmotny moment setrvacnosti
Max. otacky vrtule
Max. kratkodobé otacky (20sec.)
Max. absorbovany vykon na hfideli
PFiruba motoru
Rozméry upeviiovacich Sroubu
Pracovni kapalina

| Pracovni kapalina
Rozméry prepravni krabice

stavitelna za letu
hydraulicky, autonomné
tazna

jednocginny

2

max.1905mm

14°

vpravo

Ip=1,93 kgm?

2750 ot/min

3025 ot/min

120 kw

SAE No. 2 (AS 127D)
7/16" - 20 UNF - 3A
AERO Shell Turbine Oil 3SP
AERO Shell Turbine Oil 2
350 x 450 x 990 mm

Provoz v nAmrazovych podminkach neni povolen
[ Neni povolen akrobaticky provoz a ,vyvrtky pod plyn em"*
1-4 Hmotnosti
Hmotnost suché vrtule 32 kg
Hmotnost olejové naplné 0,9a71,13kg
Hmotnost ,A" sady naradi 4 kg
Hmotnost vrtulové hlavy 18,3 kg
Hmotnost vrtulového listu 4,6 kg
Hmotnost vrtulového krytu 3,2 kg
1-5 Doporu €eny spot febni materidl
Specifikace Materidl Vyrobce Poznamka
Benzina a.s.,
OK-2A (KONKOR 101) olej konzervacni  Korytna 47, konzervace
100 33 Praha 10
Aero Shell Shell Czech Republic, a.s.
-Ensis Fluid SDC olej konzervaéni  Antala StaSka 2027/77 konzervace

Aero Shell Turbine
Oil 3SP olej

Aero Shell Turbine

140 00 Praha 4, Kré

Shell Czech Republic, a.s.
Antala Staska 2027/77
140 00 Praha 4, Kré

Shell Czech Republic, a.s.

pracovni olej

Oil 2 olej Antala StaSka 2027/77 pracovni olej
140 00 Praha 4, Kr¢
Shell Czech Republic, a.s.
Aero Shell 100 olej Antala StaSka 2027/77 pro montéaz
140 00 Praha 4, Kr¢
grafitové plastické Benzmg, a.S. PV
PM-G3 mazivo Korytna 47, mazani zavitu
100 33 Prahal0
BT-140/200 benzin lakovy Cisténi kovovych
CSN 65 6541 vy povrchu
AMS 3160 benzinové ¢isténi kovovych
rozpoustédlo povrchu
Cleanfit 7065 f. Loctite Cisténi kovovych

odmast. prostf.

povrchd



2. Popis vrtule

Vriule V 503AP je dvoulista, autonomni pravotoiva wrtule, s duralovymi listy. Vriule je
urcena pro letadla vseobecneho letectvi s pistovymi motory, B&hem provozu pro svoji
obsluhu nepotfebuje Zadné zasahy ze strany pilota. Pfestavovani listd zajistuje hydraulicky
servomechanismus, ktery je pohanény a ovladany vétrnikem.

Vrtule se sklada z nasledujicich hlavnich skupin (fez vriule obr. 21):
7 - \riulovy naboj

1 - Vrtulovy list

- Servomechanismus - obr. 12

- Ulozeni listu ( Pouzdro listu 2, Vnéjsi krouzek 18 )

- Vrtulovy kryt ( Vrtulovy kryt zadni 583, Vriulovy kryt predni 54 )

50 - Vetrnik



3. Ovladani a funkce vrtule

Vriule pro svoji funkci nepotfebuje zasah pilota. Energie pro pfestavovani vrtulovych listl za
letu je ziskavana od proudiciho vzduchu, ktery otaenim vétrniku pohani zubové ¢erpadio
servomechanismu a v zavislosti na rychlosti letu prestavuje vrtulové listy na velky thel
nabéhu. Prestavovani servomechanismu na mensi Uhel je provadéno silami od krouticiho
momentu vrtulovych listu. Rozvod tlakového oleje od zubového ¢erpadia zajistuje Soupatko,
jehoZ poloha je zavisla na dopfedné rychlosti letounu (stlaceni vétrniku). Vrtuli je tedy mozno
oznadit za plné autonomni s otevienym okruhem a s korekci na dopfednou rychlost.
Konstrukéne je vriule feSena tak, Ze vétrnik je pevné spojen se Soupatkem, které je suvné a
otoéné uloZeno v servomechanismu vrtule. Osova sila pusobi na vétrnik za letu a je
udrZovana v rovnovaze pfes radialni kulikové loZisko silou pruziny, Kroutici aerodynamicky
moment vétrniku pohani zubove cerpadlo servomechanismu, které kontinualngé precerpava
tlakovy olej zubovym Eerpadlem z prostoru za pistem do prostoru pred pist, pficemz prebytek
cleje je prepoustén pres otvory v Soupatku zpét do vrtulové hlavy. Zvétsi-li se dopfedna
rychlost letounu, zvétsi se i osova sila pusobici na vétrnik, tim se stlagi pruzina a Soupatko
spojene s vetrnikem se zasune hloubgji do servomechanismu.

Prepoustéci otvory v Soupatku se zakryji a ole] pfecerpavany nyni do prostoru pied pist
posouva jej tak dlouho, aZ se otvory v Soupatku opét odkryji natolik, aby tlak oleje v prostoru
pred pistem byl v rovnovaze se silou od krouticiho momentu vrtulovych lista. Pfi zmensovani
dopredné rychlosti letounu bude prestavovaci cyklus probihat obracené.

Vrtule WV 503AP takto pracuje od dopredné rychlosti letadla asi 80km/hod. Pfi rychlostech
nizdich a na startu pracuje vrtule jako pevna. Pfi zméné plynové pfipusti, za konstantni
rychlosti letounu, pracuje vrtule rovnéz jako pevna a otacky se meéni podle skrtici
charakieristiky motoru.



4. Instrukce pro rozbaleni, pfejimaci prohlidku a zastavbu vrtule

4-1 Doprava vrtule
Pro dopravu vriule, volnych dild, nahradnich dili a brasny s naradim, se pouziva bedna s
vyplnémi podie obr. 1. Bedna cbsahuje tyto dily:

E}_ﬂ radove MNazev Poznamky
cislo

1 Krabice s paletou

2 Vyplng

3 Dily pro pfipevnéni vriulove hlavy

4 Dily pro pripevnéni vétrniku

5 Brasna s naradim ,A" sada

5] Krabice pro volng a nahradni dily

Bedna s vyplnémi uréena k dopravé vrtule vyhovuje pozadavkim uvedenym v normé CSN
77 0105. Dily vrtule musi byt v pfepravni bedné zajistény proti mechanickému poskozeni
fixaénim systémem podle normy CSN 77 0105. Vrtule odesilané z vyrobniho zavodu jsou
konzervovany. Doba konzervace je uvedena v balicim listu, v zdznamniku vrtule a na
prepravni bedne. Ke kazde vrtuli je vkladan balici list tak, aby byl chranén proti pfipadné
vihkosti (Polyetylenovy sacek). Na pfepravni bedné je umistdno oznaéeni podle normy CSN
77 0050. Viastni pfepravu je mozZno uskutecnit vSemi dopravnimi prostfedky, u nichz je
prepravni prostor chrangén proti primému pusobeni vnéjich vlivi.

AP HAPT 150 VTR ATIETION
4 STARK DOLITL AV
¢ MUSE M LR PR

Obr. 1 Bedna pro vrtuli VV 503AP

4-2 Rozbaleni vrtule

Po otevieni pfepravni bedny nejprve provedte prejimaci prohlidku dodanych dill, Dodavka
musi obsahovat vée, co je uvedeno na balicim listu, ktery je vloZen ke kazdé vrtuli, Vyjméte
vriulove listy, povolte matici pfipeviujici vétrmik a vétmik vyjméte. Po povoleni 4 matic
vyjméte vriulovou hlavu.




Jednotlivé montazni celky, to je vriulové listy, vrtulovou hlavu a vétrnik, polozte na gisty
odkladaci stal. Po odstranéni ochrannych obalu, dily pfipravte na odkonzervovani. Preététe
si pruvodni dokumentaci vriule, to je zaznamnik a povozné technickou pfirucku. Brasnu s
naradim pfipravie na provedeni montaze vrtule na motor. Pfepravni bednu ulozte do
skladovacich prostor pro daldi pouziti tak, aby byla chranéna proti pusobeni vnéjsich
klimatickyeh vlivu.

4-3 Odkonzervovani vriule

Dily vytrete utérkou do sucha. Tenky konzervacni povlak neni na povrchu vriule na zavadu,
Uplné odstranéni konzervaénich prostfedkl provedte stiranim pomoci utérky a
doporuéeného prostiedku. Celni plochy pfiruby motoru, vrtule a vioZky &. 65 obr. 3
a valcove kofeny listh €. 1 obr. 21, musi byt naprosto suché. Rovnéz zavity Sroubl €.10
(obr. 3) a €. 4 a matice €. 5 (obr. 21), nesmi obsahovat konzervacni olej. (Ocelovy krouzek
na listu natrete jemné doporucéenym konzervaénim tukem).

UPOZORNEN::
Ffi odkonzervovani dbejte, aby odmastovaci prostiedek nezatekl do prostoru t&snéni, mohl
by zpusobit nabotnani tésnicich krouzkl, Pri praci je zakazano jist, pit, koufit.

4-4 Montaz vrtule

4-4.1 Vyjmuti vrtulové hlavy

Z vrtulové hlavy, viz obrazek €. 2  Polozeni vriule po vyjmuti z pfepravni bedny”, odstrante
kryci viko €. 63 po povoleni 2 Sroubl €. 61 a z pouzder vrtulovych listh vyndejte kryci vika &.
71 (Ocisténi ploch provedte podle predchoziho odstavce).

L]

Obr. 2 Polozeni vriule po vyjmuti z pfepravni bedny



4-4.2 Montaz vrtule na motor

Montaz vrtule se Fidi pokyny vyrobce wrtule 2 motoru. Na priklad pro motory LYCOMING
serie O-320, provedte montaz podle nasledujiciho odstavce:

Ma predem ocistény hfidel motoru nasunte opatrmé tésnici krouzek €, 72, Vrulovou hlavu
véetneé zadniho krytu nasufite na hfidel motoru tak, aby mezi prirubu vriule a pfirubu motoru
byla vioZena podlozka €. 65, viz. obrazek €. 3. Pfi nasazovani vrtule dodrzte pfedepsanou
polohu znacky 0" na pfirubé vrtule, viéi znacce ,TC" na startovacim vénci motoru , pohled
.P", obrazek €. 3. Vlastni pfipevnéni provedte pomoci 6 kusu Eroubl €. 10 a podlozek €. 9.
Srouby utahnéte momentem 45 az 50 Nm. Utahovaci moment plati pro predepsané
montazni nafadi. Poveleny rozsah utahovaciho momentu je nutno dodrZet. Dvojice
upeviovacich Sroubl pojistéte vazacim dratem (je soucasti volnych dild vriule).

Pokud neni zadni vrtulovy kryt €. 53, obr. 21 pfipevnén k vrtulové hlavé, provedte jeho
pripevneni nasledujicim zpusobem:

Zadni kryt €. 53 otoCte tak, aby znaéka ,0" na zadnim krytu (obr. 3 pohled ,0"), byla ve
stejné roviné jako znacka ,O" na pfirubé vrtule, pohled P, V této poloze pfipevnéte zadni
vrtulovy kryt pomoci 8roubl &. 68, podlozek €. 70 a matic €. 69. Srouby utahnéte momentem
18 a7z 20 Nm.

UPOZORNENI:
Pro pfipad montaze vrtule na jiny nez shora uvedeny typ motoru, je nutno tuto montaz
konzultovat s vyrobcem vrtule,

Obr. 3 Montaz vrtule na pfirubu motoru

4-4.3 Montaz vrtulovych listh

Vnitini ¢ast pouzdra listu €. 2 (obr. 21) a valcovou éast i zavit vrtulového listu &. 1, vytiete
dosucha. Na vrtulovy list navieknéte pryzovy tésnici krouzek €. 6, ulozeny ve volnych dilech,
a vrtulovy list zasroubujte do pouzdra listu. Pro snazsi montaz potrete tésnici krouzek jemné
mazacim tukem. Po nasroubovani vriulového listu do pouzdra se musi kryt ryska na listu s
ryskou na kuZelové plose pouzdra listu, obr. 4. Spodni okraj rysky ,.a* musi byt u horniho
okraje pouzdra listu, nebo maximalné 1mm nad jeho hornim okrajem. Objimku pfitladte k
osazeni na hornim okraji pouzdra listu €. 2 a natoéte tak, aby ryska na objimce znacéena
»b* se kryla s ryskou na valcové ¢asti osazeni pouzdra listu znagené ,c*. V této poloze
zajistéte vrtulovy list v pouzdru utazenim matice objimky €. 5 na Sroubu &. 4. Matici utahnéte
momentam 80 az 65 Nm.



Proti povoleni pojistéte matici zavlackou 3x25 CSN 02 1781.04. Ke staZeni objimky pouZijte
nastrénou hlavici €. 8, nastavec €. 10 a momentovy kli¢ €. 1, obr. €. 20.

4-4.4 PInéni vrtulové hlavy olejem

Po namontovani vrtulovych listt, natocte vrtuli do polohy zndzornéné na obr. €. 5, povolte
uzaviraci Sroub €. 11 a vyjméte podlozku €. 12. Do zavitového otvoru ve vrtulovém naboji
vsufite ndlevku a do vrtulové hlavy nalijte 1 az 1,3 litru Pracovniho oleje (dle odstavce 1-5).
Kontrolu sprdvného mnoZstvi olejové néplné provedte opatrnym otacenim vrtule, aZz olej
zaCne vytékat. Jsou-li v tomto okamziku listy vrtule v poloze 10° + 25° od svislé osy, obr. 6,
ma vrtule spravné mnoZzstvi oleje. Plnici otvor uzaviete utazenim Sroubu €. 11 pfes podloZku
¢é. 12. Sroub utahnéte tak, aby bylo mozno provést pojisténi proti povoleni vazacim dratem.
Drat je uloZen ve volnych dilech vrtule.

Obr. 4 Montaz vrtulovych listl



Obr. 5 Plnéni vriulové hiavy olejem

Obr. 68 Kaontrola mnoZstvi oleje

4-4.5 Montaz predniho vrtulového krytu

Povrch pryzového strediciho dilu na prednim krytu potrete lehce mazacim tukem a vriulovy
kryt predni €. 54, (obr. 21) nasunte na valec €. 30 a vriulovy kryt zadni &. 53. Montazni
znacky predniho i zadniho krytu se musi kryt, Predni kryt pfipevnéte k zadnimu vrtulovému
krytu pomoci 10 $roubu €. 55 ( 8 Sroubl je uloZeno ve volnych dilech vrtule a dvéma &rouby
je kryt pfipevnén pii dopravé). Srouby utahnéte pomoci Sroubovaku z montazniho nafadi,
ktere je dodavano s vriuli v montazni brasné. Pofadi dotahovani &roubl je znizornéno na
obrazku €. 7.
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Obr. 7 Pofadi dotahovani Sroubl vrtulového krytu

4-4.6 Montaz vétrniku

Na hfidel €. 35 (obr. 8), nasadte pojistny krouzek €. 60 a nasufte podlozku €. 59. Do
hridelky viozte klin €. 47 a nasunite vétrnik €. 50. Nasadte pojistku €. 49 a vétrnik pfipevnéte
na hridel matici €. 48. Matici utahnéte nejprve momentem 20 az 30 Nm, povolte a utahnéte
koneénym momentem 10 az 15 Nm. Proti povoleni pojistéte pojistkou €. 49. Pro montaz
pouZijte téleso klice €. 5. nastavec €. 9 a momentovy klic €. 1, obr. 20.

Obr. 8 Montaz vétrniku



4-5 Demontaz vrtule

4-5.1 Demontaz veétrniku a vrtulového krytu

QOdjistéte pojistku €. 49 (obr. 21), télesem klice €. 5 spolecné s nastavcem €. 9 a pakou &. 2
demontujte matici €. 48, poklepem na hranu vétrniku ze strany lopatek vysunte vétrnik,
pomoci Sroubu €. 6 (obr. 20), vyjmete z hiidelky kiin €. 47. Odéroubujte Srouby €. 55 a
sundejte predni vrtulovy kryt €. 54, Kryt sgjméte mirnym pacenim (Sroubovakem) ve
vyrezech pro vrtulove listy — viz. obr. 9.

UPOZORNENI:
QOdesilate-li vrtuli do vyrobniho zavodu k opravé nebo k revizi, vypustte olejovou napli
z vrtulove hlavy podle nasledujiciho odstavce.

4-5.2 Vypusténi oleje

Odstrante drat u pojistovaciho Sroubu €. 21, Sroub povolte, povolte viko valce €. 44,
odstiihnéte pojistovaci drat a povolte uzaviraci Sroub €. 11 (obr. 21). Vrtuli natoéte plnicim
otvarem v naboji smérem k zemi. Olejovou naplh vypustte do pfipravené nadoby a olej nalijte
do sbemé nadoby uréené k likvidaci olejovych odpadl. Opét nasadte a utahnéte viko valce
C. 44, viko pojistéle Sroubem €. 21, plnici otvor v naboji opét zaslepte Sroubem €. 11 pres
tésnéni €. 12. Sroub utdhnéte, ale nepojistujte.

Obr. 9 DemontaZ predniho vrtulovéhao krytu

4-5.3 Demontaz vrtulovych listi

Odjistéte zavlacku a povolte matice €. 5 (obr. 21) u obou hrdel naboje. K povoleni pouzijte
spoleéng s nastrénou hlavici €. 8, nastavec €. 9 a paku €. 2 (obr. 20). VySroubujte vriulové
listy €. 1, do pouzder listl zasunte kryci vika €. 71 a pfipevnéte je mirnym pfitazenim matic
€. 5. Vriulové listy uloZte do prepravni bedny, nebo tak, aby je nebylo mozno poskodit.
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4-5.4 Demontaz vrtulové hlavy

Odstrante pojistovaci drat ze Sroubl €. 10 (obr. 3), drouby povolte a spoleéné 5
podlozkami €. 9, vioZzkou €. 65 a tésnicim krouzkem €. 72, po sejmuti vriule uloZte pro dalsi
pouZziti, Na pfirubu vrtulového hfidele nasadte kryci viko €. 63 a pomoci dvou &roubl &, 61 a
podlozek €. 62 pripevnéte (obr. 2).

4-6 Utahovaci momenty:

4-6.1 Urceni utahovacich momentu

V tabulce obr. 22 - Utahovaci momenty", jsou uvedeny utahovaci momenty detaill s
oznacenim 1 aZ 5, ktere jsou doporuceny vyrobnim zavodem pfi pouziti montazniho naradi
sady ,A". V dalsi ¢asti tabulky jsou uvedeny utahovaci momenty detailll s oznacenim 6 a2
10, jgjichZz montaz smi provadét pouze servisni pracovnik.

UPOZORNENI:
Pro montaz detailt s oznacenim 6 - 10 (obr. 22), je uréeno montazni naradi sada , B".

4-6.2 Nastaveni utahovaciho momentu

Nastaveni poZadovaného momentu u momentového klice UMO 10 provedte otacenim
Sroubu se stupnici v zadni ¢asti momentového klice. Pozadovana hodnota utahovaciho
momentu je nastavena tehdy, je-li moment nastaven proti vyfezu na hrané pevné casti
momentoveho klice. Zajisténi momentu proti zméné muzete provést utaZenim stavéciho
Sroubu pomoci klice ¢. 14. Pfed nastavovanim jiného momentu stavéci Sroub opét povalte,

4-6.3 Pouziti momentového klice

Univerzalni momentovy klic UMO 10 slouZi k dotahovani sroubovych spojld, u kierych je
predepsan utahovaci moment.

Pfi pouziti montazniho naradi s oznagenim & 8,3 a 15 (spolecné s & 4), pouZijte vidy
nastavec VS N2, €. 10. Nastavec ¢. 10 zasunte do momentového klige UMO 10 tak, aby pfi
utshovani bylo vidét oznaéeni ,R" se &ipkou oznacujici smér utahovani, na télese
momentoveho klice, obr. 10. Nastavec & 10 zajistéte pomoci klice & 14 v télese
momentového klice, S takto pfipravenym klicem mozno po nastaveni pfisluénych
utahavacich momentl pouzit nastréne hlavice €. 8,3 a 15 (spolecné s ¢. 4).

Ffi pouZiti montazniho naradi s oznacenim ¢. 5 a 7, upevnéte nejprve do momentovéha klice
nastavec €. 9. Momentovy klic UMO 10 s nastavcem ¢. 9 zasunte do otvoru klice 5 nebo 7
tak, aby pi utahovani bylo vidét oznaceni ,R" se Sipkou oznacujici smér utahovani na
momentovém klici. Pfi utahovani dbejte, aby osa klice se neodchylila od pozadované polohy
vic neZ + 20°. Doélo by ke zmenseni pfesnosti nastaveni utahovaciho momentu.

Obr. 10 Pouziti momentového klige

UPOZORNENI:

Nastaveni hodnoty utahovaciho momentu provadéjte vzdy z mensi hodnoty smérem
na vétsi. Pri nastavovani utahovaciho momentu z vy$si hodnoty smérem k mensi,
povolte sefizovaci Sroub nejprve pod pozadovanou hodnotu, a potom nastavte
utahovaci moment.

Po skonceni prace s momentovym klicem nastavte vzdy hodnotu momentu na ,,0“Nm.



4-6.4 Dosazeni utahovaciho momentu

Pripravenym momentovym klicem plynule dotahujte Sroubovy spoj az do okamziku, kdy se
ozve zvukovy signal (Uder dorazového koliku na vnitini sténu trubky), ktery upozorni na
dosazeni pozadovaného utahovaciho momentu.

4-6.5 Povolovani
Povolovani veskerych spoju neprovadéjte pomoci momentového klice, ale s pomoci paky &.
2 a prislusnych nastavcu.

e

e T
e

Sy

Obr. 11 Povolovani
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5. Instrukce pro funkéni provérku vrtule

5-1 Motorova zkouska:

Po kontrole provedeni montaZe vriule na motor a po jeho zakrytovani, provedte motoravou
zkousku vrtule, Pfi piném plynu, musi byt na startu otacky priblizné o 100 ot/min nizsi nez
jsou predepsané maximalni startovni otacky. To znamena, Ze pro motor Lycoming, série
0-320, musi byt startovni otacky v rozsahu 2600 £ 30 ot/min.

UPOZORNENI:

Vrtulové listy jsou pri motorove zkousce na dorazu minimalniho Uhlu a vriule by se tedy méla
chovat jako pevna vrtule. V zavislosti na sefizeni servomechanismu vriule (predpéti
regulacni pruZiny), vdak muze vzduch proudici okolo vétrniku zpusobovat zmény v posuvu
vétrniku a tim i zmény Uhlu nastaveni vrtulovych listl, s ¢imz souvisi nepatrné zmény
startovnich otacek.

5-2 Sefizeni po motorové zkousce:

Nepohybuji-li se startovni otacky v rozsahu 2600 + 30 ot/min, je potfeba nejprve zkontrolovat
nastaveni vriulovych listh podle bodu 4-4.3.

Ryska na vrtulovéem listu ma byt presné proti rysce na pouzdru listu.

Uvedena informace plati pre maximalni vykon motoru, pfi standardni atmosféfe, to je pf
vykonu motoru 120 kW (160 HP). Prfi vétsich odchylkach od jmenovitého vykenu (zménou
vykonnosti motoru, zménou atmosférickych podminek), je mozno oba listy prestavit
o stejnou hodnotu. Zména nastaveni vrtulovych listd o - 0,5°, vyvola zménu startovnich
otacek priblizné o +45 otimin a naopak pfi zméné nastaveni lista o +0,5° klesnou
startovni otacky priblizné o 45 ot/min (Zména uhlu o 0,5° je rovna piiblizné vzdalenosti 0,3
mm na valcovém kofenu listu)

5-3 Kontrolni let: )
FPo motorové zkouice provedie prvni kontrolni let. Uéelem tohoto letu je prekontrolovat
spravnou funkci a sefizeni vriule,

® Vriule je z vyrobniho zavodu sefizena tak, aby otacky vrtule pfi plném plynu (maximalnim
vykonu motoru}, byly po cely prub&h kontrolniho letu v toleranénim pasmu podle obrazku
c. 18.

V pfipadé, Ze otacky v pasmu rychlosti 0 az 230 km/hod (0 - 125 knots) piekraduji horni
toleranéni hranici, nebo jsou pod spodni toleranéni hranici, je nutno provést sefizeni
servomechanismu vrtule podle nasledujiciho odstavee,

5-4 Sefizeni vrtule po kontrolnim letu
e Provedie demontaZz vétmiku a vriulového krytu podle bodu 4-5.1

® Povolte pojiStovaci sroub €. 21 (obr. 12), odstrante pojistny krouzek €. 60 (obr. 8 a 21)
a pomoci klice €. 7, nastavce €. 9 a paky €. 2 provedte demontaz vika vélce ¢. 44,
Zmeénte predpéti pruziny €. 37 matici €. 39.

Zmena predpéti pruziny provedena utazenim matice vyvold zvysSeni otacek za letu,
zména predpéti pruziny provedena povolenim matice vyvola snizeni otaéek vrtule za
letu.

Po sefizeni predpéti pruziny provedte opét montaz dill servomechanismu, podle obr. 12,
pripadné doplnte mnozstvi oleje na predepsané mnozstvi podle odstavce 4-4.4.



Obr. 12 Serizeni predpéti pruziny servomechanismu vrtule

UPOZORNENI:

Pfi demontazi vika valce €. 44 vytece z vrtule uréité mnozstvi oleje. Z divodu spravné funkce
vrtule je nutno toto mnoZstvi cleje vratit zpét. Pri sefizovani se vyvarujte pootoceni listd,
nebot by vyteklo vice olgje.

5-5 Pokyny pro provoz:

Upozoriujeme, Ze vrtule se zasadné liSi od vrtule stalych otacek ( s regulatorem ), svoji
funkei. Impulz k prestavovani vrtulovych listl neodebird ze zmény otacek vrtule ( motoru),
ale ze zmény dopfedné rychlosti.

V pripadé, Ze vyskova charakteristika motoru je takova, Ze pii vyssich nadmorskych vyskach
ma vrtule (motor) snahu pretacet maximalni startovni otacky, je nutné provést korekei vykonu
motoru na startu zménou plynové pfipusti (snizeni maximalniho startovniho vykonu motoru).
Vzhledem Kk systému regulace a jeho regulacnimu &idlu - vétrniku, je nutno si uvédomit, Ze
pfi vybocenych letech, zejména levych a pii rychlosti nad 160 km/hod (88 knots), mizZe dojit
ke kratkodobemu prevySeni otaéek motoru az na maximalni povolenou mez. Doporucujeme
proto v téchto situacich rovnéz snizit vykon motoru.

16



17

6. OSetreni a prohlidky vrtule
6-1 Zaruky

Obchodni zaruéni doba pro jednotlivé kupujici je stanovena v uzavirané kupni smlouvé mezi
vyrobcem a kupujicim.

6-2 Omezeni letové zpusobilosti

Dily s omezenou Zivotnosti vrtule V503AP jsou uvedeny v oddilu ,Omezeni letové
zpusobilosti“ v Gvodu této prirucky.

6-3 OSetreni-vSeobecné

Naroky na oSetrovani vrtule jsou minimalini, nebot oSetfeni sestava prakticky z pravidelnych
prohlidek a pfedepsanych kontrol. Mazéni pohyblivych dili mechanismu vrtule je provadéno
samodinné olejem z napiné vrtule. Pokud se neprovadi nové sefizeni vrtule, je doporu¢eno
provést vyménu oleje po 200 hodinach provozu, nebo po 1 roce od posledni vymeény.
Vymeénu oleje, stejné jako sefizovani a prohlidky vrtule zapiste do zaznamniku vrtule.

6-4 Predletova prohlidka ]

Pfed kazdym letem provedte prohlidku vrtulovych lista a vrtulového krytu. Uéelem prohlidky
je odhalit pfipadna poskozeni (uvolnéni) listu nebo krytu vrtule a unikani oleje z vrtulové
hlavy. U vétrniku zkontrolujte jeho lehké otaéeni, stav lopatek a jejich spravné nastaveni na
znacky. U zjisténych zavad se fidte pfi jejich odstrafiovani podle kapitoly €. 7, Odstrafiovani
zavad.

6-5 Prohlidka a oSetfeni po provozu

Na konci kazdeho letového dne zkontrolujte stav vrtulovych listh vrtulového krytu a vétrniku.
Uéelem prohlidky je opét odhalit pfipadna poskozeni (uvolnéni) listu nebo krytu vrtule a
unikani oleje z vrtulové hlavy. Zjisténé zavady odstrarite podle kapitoly €. 7, Odstrafiovani
zavad.

Vrtulové listy, vétrnik a kryt umyjte utérkou namocéenou ve vodé se saponatem. Dalsi
oSetfeni provedte otfenim utérkou namogenou v Cisté vodé. Veskeré takto oSetfené dily
otfete utérkou do sucha.

UPOZORNENI:
Pfi otirani vrtulovych listi dbejte aby otirany list sméfoval k zemi. Timto opatfenim
bude zabranéno zatékani myciho prostfedku do prostoru s tésnénim.

6-6 Osetreni po 5 a 10 hodinach (11 hodina)

Po prvnich 5 a 10 hodinach provozu pfekontrolujte dotaZzeni matice €. 48, obr. 21. Matice
musi byt dotazena momentem 10 az 15 Nm. Po dotaZeni opét provedte jeji pojisténi pomoci
pojistky €. 49. Dale zkontrolujte po 10 hodinach provozu dotazeni $esti Sroubu €. 10. Srouby
musi byt dotazeny momentem 45 az 50 Nm. Po dotaZeni provedte opét pojisténi dvojic
Sroubu vazacim dratem podle obr. 3.

Provedeni kontroly zapiste do zaznamniku vrtule.



6-7 OsSetreni po 200 hodinach (10 hodin)

Provedte nasledujici prace:

6-7.1 Kontrolu pfestavovani vrtulovych listu.

Kontrolu provedte tak, Zze dva pracovnici uchopi kazdy jeden vrtulovy list a prestavi vrtuli do
obou krajnich poloh. Kontroluje se snadnost a plynulost prestaveni. Po této kontrole musi byt
opét listy pfestaveny na minimalni Uhel (startovni).

6-7.2 Kontrola vétrniku.

U vétrniku zkontrolujte jeho lehké otaéeni, stav lopatek a jejich spravné nastaveni
na znaéky. U zjisténych zavad se fidte prfi jejich odstrarfiovani podle kapitoly €. 7,
Odstrafiovani zavad.

6-7.3 Vyménu oleje.

Vypusténi olejové napiné provedte podle 4-5.2. Naplnéni oleje do vrtule provedte podle
odstavce 4-4.4.

Provedeni zapiSte do zaznamniku vrtule.

6-8 OSetreni pii preruseni provozu
Mimo pfedepsanych kontrol vrtule pii kazdodennim provozu, dale uvadime pokyny pro
konzervaci vrtule pfi pferuSeni provozu.

6-8.1 pii preruseni provozu na dobu krat§i nez 1 mésic

Povrch vrtulovych listd vrtulového krytu a vétrniku utfete suchou utérkou. Pfi veétSim
znedisténi z provozu umyijte vrtulové listy vétrnik a kryt utérkou namocenou ve vodeé se
saponatem. Dal8i oSetfeni provedte otfenim utérkou namocéenou v §isté vodé. Veskeré takto
oSetfené dily oti'ete utérkou do sucha.

UPOZORNEN:I:
Pfi otirani vrtulovych listi dbejte aby otirany list sméfoval k zemi. Timto opatienim
bude zabranéno zatékani myciho prostfedku do prostorl s tésnénim.

6-8.2 pri preruseni provozu na dobu delSi nez 1 mésic, ale krat$i nez 12 mésici
Provedte udrzbu podle bodu 6-8.1, s naslednou konzervaci povrchu vrtulovych listd,
vrtulového krytu a vétrniku konzervaénim olejem KONKOR 101, nebo jeho ekvivalentem.
Konzervaci provadéjte utérkou navlhéenou konzervaénim olejem. Olej nesmi stékat
s povrchu konzervovanych dilG, proto konzervaci provadéjte ,polosuchou” utérkou.
Konzervaéni prostfedek nesmi zatéct do tésnicich prostoru.

6-8.3 pfi vyrazeni vrtule z provozu na dobu delSi nez 12 mésict
Vrtuli demontujte z motoru podie bodu 4-5, provedte oSetieni podie bodu 6-8.2. Vrtuli
umistéte do obalu a piepravni bedny, v které byla vrtule dodana z vyrobniho zavodu. Takto

zajisténou vrtuli skladujte v mistech, které budou chranény pfed vnéjSimi klimatickymi vlivy.
Udaje o provedené konzervaci podle bodu 6-8.2 a 6-8.3 zapiste do zaznamniku vrtule.
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7. Odstrafiovani zavad

7-1 VSeobecné

B&hem provozu muZe dojit k poskozeni vrtule, nebo k zdvadé. Aby nedosio k vyfazeni vriule
z provozu, je vyrobnim zavodem povoleno provadét nékteré opravy. V nasledujici odstavcich
je uveden rozsah povolenych oprav, které si uzivatel muze provadét sam.

7-2 Opravy krytu a vétrniku

7-2.1 oprava vétrniku

Opravu promacknuti vétrniku €. 50, |ze provadét vyklepanim pomoci palicky a podloZky
vhadnéhe tvaru, pokud promacknuti neni hlub&i nez 5 mm a jeho plocha neni vétsi nez 6
cm®, nebo neni-li oprava v nepfistupné éasti vétmiku. Timto zplsobem j& povoleno provest
maximalné 2 opravy. Pfi v&t&im pottu potfebnych oprav, nebo vétsi plose opravy, je nutno
vyménit cely vétrnik podle odstavce 8-4.

7-2.2 oprava predniho krytu

Qpravu promacknuti pfedniho vriulového krytu €. 54, |ze provadét vyklepanim pomoci
palicky a podlozky vhodngho tvaru, pokud promaéknuti neni hiub&i nez 5 mm a jeho plocha
neni vétéi nez 6 cm®. Jsou povoleny maximalné 2 opravy. P vétsim poétu potfebnych oprav,
nebo vetsi plose opravy, je nutno vymenit cely vrtulovy kryt é. 53 a 54 podle odstavce 8-5.

7-2.3 oprava lopatky vétrniku

Pokud zjistite, Ze je zdeformovana lopatka vétrniku €. 51, je mozZno provést jeji narovnani
(vyklepani), pfipadné ji nastavit do spravné polohy oznacené na vétrniku ryskou. Ve spravné
poloze lopatky, utahnéte matici €. 52 a provedte opét jejl pojisténi tfemi zaseky. Pfi
pojistovani dbejte aby nedoslo k deformaci vétrniku,

7-2.4 oprava zadniho krytu
Dojde-li k poSkozeni vrtuloveho krytu zadniho €. 53, neni oprava povolena. Provedte
vymeénu obou dilG vrtulového krytu €. 53 a €. 54 podle odstavce 8-5.

7-3 Opravy vrtulovych listl

7-3.1 opravy poskozeni nabéznych a odtokovych hran vrtulovych lista

FPokud se vyskytnou na nabézné hrané poskozeni od 0,2 mm do 1 mm, provedte opravu
podle nasledujiciho postupu:

FPoskozenou hranu zacistéte pomoci pilniku nebo brusného téliska tak, aby Sirka zabrouseni
se rovnala 10 nasobku hloubky poskozeni, a hloubka opravy byla v rozsahu 1,1 az 1,3
hloubky poskozeni. Tvarové cpravte saci stranu ,stazenim" tloustek tak, aby radius nabézneé
hrany byl stejny jako u sousedni neposkozene casti listu, s pozvolnym prechodem do 30%
hloubky profilu, viz. ebr. 13. Opraveng misto plynule napojte na okolni profil listu. Povreh
opraveneho mista pfelestéte jemnym brusnym platnem zrnitosti 240. Provedte kontrolu
pomoci lupy s 10 nasobnym zvétSenim. Opravené misto zkontrolujte na trhlinky pomoci
barevné defektoskopie. Stejnym zpusobem provedte opravu, vyskytne-li se na listu mistné
korozni napadeni.

7-3.2 opravy poskozeni saci a tlakové strany listu

FPokud se vyskytnou na saci nebo tlaéné strané poskozeni od 0,2 mm do 0,7 mm, provedte
opravu podle nasledujiciho postupu;

Poskozenou saci nebo tiakovou stranu zacistéte pomoci brusného téliska tak, aby Sitka
zabrouseni se rovnala 30 nasobku hloubky poskozeni, a hloubka opravy byla v rozsahu 1,1
az 1,3 hloubky poskozeni. Opravené misto plynule napojte na okolni plochu listu. Povrch
opraveneho mista pfelestéte jemnym brusnym platnem zrnitosti 240. Provedte kontrolu
pomoci lupy s 10 nasobnym zvétsenim. V pfipadé, Ze rozhodne technik provozovatele,
nutno vrtuli staticky vyvazit.

Fovolené nevyvazeni - bod 7-4.



Obr. 13
Oprava poskazeni listu

Opravy listu na saci a tlakové strané, na stejném radiusu, se nepfipoustéji.
Je povoleno max. 5 oprav na jednom listu od radiusu 250 mm, pficemz opravena mista
musi byt od sebe vzdalena min. 100 mm. Na valcové ¢asti listu se opravy
nepripoustéji. Pfi vétsim pocétu poskozeni a pfi pfripadném zdeformovani listi
z duvodu narazu na pfekazku, musi byt vrtule zaslana do vyrobniho zavodu ke
kontrole. Pripadna oprava bude provedena na zakladé defektoskopicke kontroly
dulezitych dila a jejich proméreni.

UPOZORNENI:
Opravy ohnutych vrtulovych listu nesmi uzivatel provadét.

7-4 Vibrace vrtule

nevyskytovaly, postupujte podle nasledujiciho doporuceni:

B zkontrolujte nastaveni vrtulovych listh na narazce minimalniho dhlu

B zkontrolujte umisténi vyvazovacich podlozek €. 56

B vriuli demontujte a provedte nove statické vyvaZeni (Povolené nevyvazeni ve vodorovné
poloze listi max. 0,04 Nm, ve svislé max. 0,02 Nm. VyvaZovani provedte bez oleje.), obr.
19.

B piekontrolujte motor - podle instrukei pro motor

7-5 Motor nedosahuje pfi motorove zkousSce pfedepsanych otaéek

7-5.1 proved'te kontrolu nastaveni listd

Motor Lycoming, série 0-320, ma mit s vrtuli startovni otacky v rozsahu 2600 +30
ot/min.

Nepohybuji-li se startovni otacky v rozsahu 2600 + 30 ot/min (obr 18), je potfeba nejprve
zkontrolovat nastaveni vriulovych listt podle bodu 4-4.3.

Ryska na vrtulovém listu ma byt pfesné proti rysce na pouzdru listu.

Uvedena informace plati pro maximalni vykon motoru, pfi standardni atmosfére (H=0, MSA),
to je pr vykonu maotoru 120 kKW (160 HP). Pfi vétsich odchylkach od jmenovitého vykonu
(zménaou vykonnosti motoru, zménou atmosférickych podminek), je mozno oba listy prestavit
o stejnou hodnotu, Zména nastaveni vrtulovych listd o - 0,5°, vyvola zménu startovnich
otacek pfiblizné o +45 ot/min. (Zména GUhlu o 0,5° je rovna piiblizné vzdalenosti 0,3 mm na
valcovem kofenu listu)

7-5.2 provedte kontrolu otackoméru
7-5.3 proved'te kontrolu motoru

7-6 Motor prekracuje pfi motorové zkousce predepsané otacky

7-6.1 provedte kontrolu nastaveni lista

Motor Lycoming, série 0-320, ma mit s vriuli startovni otaéky v rozsahu 2600 30
ot/min.

Nepohybuji-li se startovni otacky v rozsahu 2600 +30 ot/min (obr. 18), je potfeba nejprve
zkontrolovat nastaveni vrtulovych listl podle bodu 4-4.3.
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Ryska na vrtulovém listu ma byt presné proti rysce na pouzdru listu.

Uvedena informace plati pro maximalni vykon motoru, pfi standardni atmosfere (H=0, MSA),
to je pfi vykonu motoru 120 kW (160 HP). Pfi v&tsich odchylkach od jmenovitého vykonu
(zmenou vykonnosti motory, zménou atmosferickych podminek), je mozno oba listy prestavit
o stejnou hodnotu. Zména nastaveni vrtulovych listd o + 0,5°, vyvolad zménu startovnich
otacek priblizné o -45 ot/min. (Zména Ghlu o 0,5° je rovna priblizng vzdalenosti 0.3 mm na
valcovém kofenu listu)

7-6.2 proved'te kontrolu otackoméru

7-7 Metésnost vrtulove hlavy
V pripadé zjisténi mista Uniku oleje béhem provozu vriule se fidte nasledujicimi pokyny:

7-7.1 unik oleje v oblasti uzaviraciho Sroubu €. 11 (obr. 14)

Frovedte demontaz vétriku a vrtulového krytu podle bodu 4-5.1. Provedte vyménu tésneni
€. 12, Sroub €. 11 utahnéte tak, aby bylo moZno provést pojisténi proti povoleni vazacim
dratem. Drat je uloZen ve volnych dilech vrtule.

Obr. 14 Netésnost uzaviraciho &roubu

7-7.2 inik oleje v oblasti vika valce ¢. 44

Provedte demontaz vétrniku a vrtulového krytu podle bodu 4-5.1, povolte pojistovaci roub
¢. 21 (obr. 12), vyjméte z hridelky klin pomoci Sroubu €. 6, (obr. 20} a pomoci klice &, 7,
paky €. 2 s nastavcem €. 9 (obr. 20) provedte demontaz vika valce &. 44. Odsirante stary
tesnici krouZzek €. 73, obr. 15. Pred nasazenim nového tésniciho krouzku prohlédnéte
drazku na viku valce €. 44 a protéjsi tésnici valcovou plochu, zda se nevyskytuji na plochach
necistoty, Plochy ocistéte dosucha. Novy tésnici krouzek nasadte do drazky pres tenkou nit.
Protazenim této nité pod tésnicim krouzkem po celém obvodé vika vélce €. 44 odstrante
pripadne pfekrouceni tésniciho krouzku. Vnéjsi powrch tésniciho krouzku a protilehlou
tésnici plochu lehce potfete olejem nebo tésnicim tukem. Viko valce nasroubujte zpét do
servomechanismu podle obr.12. Viko valce utahnéte momentem 30 az 50 Nm pomoci klice
¢. 7 a momentového ovladace €. 1 s nastavcem €. 9.



Obr. 15 Vyména tésniciho krouzku

7-7.3 unik oleje okolo manzety ¢. 58

Provedte demontaz vétrniku a vrtulového krytu podle bodu 4-5.1. U hrdla naboje, kde doslo
K Uniku oleje v oblasti tésnici manzety €. 58, odjistéte zavlacku a povolte matici & 6
(obr. 21) nastrénou hlavici €. 8 a pakou €. 2, spoleéné s nastavcem €. 10, obr. 20,
VySroubujte vrtulovy list €. 1 a uloZte jej tak, aby nedoslo k jeho poskozeni. Rozeviete
objimku €. 3 a pfesufte |i pfes okraj pouzdra listu €. 2. Vysurite krouzek &. 57 a pomoci
hacku vyjmete starou tésnici manZetu, Tésnici prostor opatrné vygistéte, lehce potiete
olejem nebo tésnicim tukem a nasadte novou t&snici manzetu. Pfi nasazovani nesmi dojit
k poskozeni tésnicich britu. Na tésnici krouzek nasadte zpét krouzek €. 57 a objimku &. 3.
Celo objimky musi zapadnout za osazeni pouzdra listu €. 2. Do pouzdra listu zasroubujte
vrtulovy list €. 1 a provedte montaZ podle odstavce 4-4.3. Montaz pfedniho vriulového krytu
a vétrniku provedte podle odstavel 4-4.5 a 4-4.8,

UPOZORNEN:I:

Ffi rozevirani objimky pouzijte specielni kledté, nebo ji rozeviete pomoci klesti na pojistovaci
krauzky.

Mezera pfi rozevieni v misté rozfiznuti objimky nesmi byt vétsi nez 15 mm.

V ostatnich pripadech netésnosti
7-7.4 Unik oleje v oblasti Sroubu &. 29 - obr. 21
7-7.5 unik oleje v oblasti, vnéjsi krouzek - naboj viz. obr. 16, bod ,,a*

7-7.6 unik oleje v oblasti pouzdra listu viz obr. 16, bod ,,b*
opravu miZe provest pouze servisni pracovnik, nebo vyrobni zavod.

7-8 Netésnost hridelky vétrniku
\ pfipadé zjisténl Gniku oleje okolo hiidelky cerpadla, bod ,a“, obr. 17, provede opravu
pouze servisni pracovnik, nebo vyrobni zavod.
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Obr. 16 Netésnost vnéjsiho krouzku a pouzdra listu

Obr. 17 Netésnost okolo hfidelky ¢erpadia

7-9 Vrtule nepracuje spolehlivé v rozsahu predepsanvych rychlosti

Vrtule je z vyrobniho zavodu sefizena tak, aby otacky vrtule pfi piném plynu (maximalnim
vykonu motoru), byly po cely prabéh kontrolniho letu v toleranénim pasmu podle obrazku
c. 18.

\/ pfipadé kolisani otafek béhem letu, nebo nereguluje-li vriule béhem letu, provedte
kontrolu mnoZsivi oleje podle odstavee 4-4.4, obr, 53 6.

V pfipadé, Ze otadcky v pasmu rychlosti 0 az 230 km/hod (0 - 125 knots) prekracuji homi
tolerancni hranici, nebo jsou pod spodni toleranéni hranici, sefidte servomechanismu
vrtule podle nasledujiciho odstavce.

Provedte demontaz vétrniku a vriuloveho krytu podle bodu 4-5.1, povolte pojistovaci
sroub €. 21 (obr. 12), vyjméte z hiidelky klin pomoci Sroubu €. 6, {obr. 20) a pomoci klice
€. 7, nastavce €. 9 a paky €. 2 (obr. 20) provedte demontaz vika valce é. 44, Zménte
predpéti pruziny €. 37 matici €. 39.

Zména predpéti pruziny provedena utazenim matice vyvola zvySeni otacek za letu,

zmeéna predpéti pruziny provedena povolenim matice vyvola snizeni otacek vrtule za

letu.

Udaje o provedenych opravach podle kapitoly 7 zapiste do zaznamniku vrtule.
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Obr. 18 Tolerancni pasmo otacek vrtule V S03AP na letounu Cessna 172 s motorem

Lycoming O-320
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8. Instrukce o vvméné €asti vrtule

8-1 VSeobecné
V prubghu provozu vriule je povoleno provadet vymény nékterych dill a sestav podle
nasledujicich instrukci:

8-2 Vymeéna lopatky

Pakud je potreba vyménit lopatku na vétrniku, postupujte nasledujicim zpusobem:

Provedte demontaZz vétrniku podie bodu 4-5.1. Povolte matici €. 52, odstrante starou lopatku
¢. 51 a nahradte ji novou. Valcove osazeni lopatky musi jit lehce nasunout do otvoru ve
vetrniku. Nastavte lopatku do polohy vyznacené na wvétmiku ryskou, na zavitovou cast
lopatky nasadte podlozku a utdhnéte matici €. 52. Proti povoleni matici zajistéte tiemi
zaseky. Pri pojistovani dbejte aby nedoslo k deformaci vétrniku. Montaz vétriku provedte
podle bodu 4-4.6.

8-3 Vyména vrtulovych lista

Pri vymene vrtulovych listl, je nutno vyménit oba listy, to je vzdy celou sadu, Vyménu miZe
provadét pouze servisni pracovnik, nebo wvyrobni zavod. Vriuli nutno opét staticky vyvazit,
obr. 19. VyvaZovaci podlozky €. 56 umistéte na zadni kryt dle fezu A-A, obr. 21.

Obr. 19 Zafizeni pro staticke vyvazeni vriule

8-4 Vymeéna vétrniku

Pokud je potfeba vymenit cely vétrnik, postupujte nasledujicim zplsobem:

Provedte demontaz vétrniku podle bodu 4-5.1. Zkontrolujte zda nevypad| kiin &. 47
a montdz noveho vétrniku provedte podle bodu 4-4.6. Vriuli neni potfeba wvyvaZzovat,
nebot vétrnik je vyvazen,

8-5 Vyména vrtulového krytu

Pokud je potfeba wvymeénit vriulovy kryt, nebo nékterou z jeho casti (€. 54 vriulovy kryt
predni, €. 53 vrtulovy kryt zadni), je nutno provést vyménu obou dild spoleéne. Vyménu
muze provadét pouze servisni pracovnik.

Udaje o provedenych vyménach podle kapitoly 8 zapiéte do zaznamniku vrtule.



9. Seznam montazniho naradi

Obr. 20 Montazni naradi vriule V 503AP Brasna sada“A"

Seznam montazniho naradi vrtule V 503AP - sada , A"

Pof. Nazev Cislo vykresu Kust
cislo

1 Momentovy oviadac UmMOo-10 1
2 Paka 068-8110 1
3 Nastréna hlavice 1217 1
4 Nasiréna hlavice 1113 1
5 Té&leso klice 073-7201 1
B Sroub W 503-7201 1
7 Trubkowy kli¢ 073-7202 1
8 Nastréna hlavice 1219 1
£l Nastavec 073-7203 1
10 Nastavec WS N2 1
11 Maticovy kli€ ockovy vyhnuty 13x14 1
12 Sroubovak DIN 5262 1
13 Zastrény klic 8 1
14 Zastrény klic 4 1
15 Redukce 1320 (1/2° - 3/8%) 1
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PRILOHA 1 - Obr, 21

Rezy vrtule V 503AP

1- Vrtulovy list 41 - Lozisko
2 - Pouzdro listu 42 - Kolik
3 - Objimka 43 - Kulicka k aretovani
4 - Sroub objimky 44 - Viko valce
5- Matice 45 - Tésnéni
6 - Tésnici krouzek 46 - Pouzdro
7 - Vrtulovy naboj 47 - Klin
8 - Zadni viko aplne 48 - Matice
8 - Podlozka 49 - Pojistka
10 - Sroub 50 - Vétrnik
11 - Uzaviraci Sroub 51 - Lopatka
12 - Tésnéni 52 - Matice
13 - Pfiruba upina 53 - Vrtulovy kryt zadni
14 - Pistnice 54 - Vrtulovy kryt predni
15 - Unaseé 55 - Sroub
16 - Vedeni unasece 56 - Vyvazovaci podlozka
17 - Pojistovaci kolik 57 - Krouzek
18 - Vnéjsi krouzek 58 - Manzeta
19 - Kulicka 59 - Podlozka
20 - VloZka 60 - Pojistny krouzek
21 - Pojistovaci Sroub 61- Sroub
22 - Sroub pro predpéti 62 - Podlozka
23 - Opérka 63 - Kryci viko
24 - Pojistka 64 - Priruba
25 - Priruba s unasecim cepem 65- Vlozka
26 - Kamen 66 - Sroub
27 - Podlozka 67 - Podlozka
28 - Pojistka 68 - Sroub
29 - Sroub pro servo 69 - Matice
30 - Valec 70 - Podlozka
31 - Pist 71 - Kryci viko (Obr. 2)
32 - Viko cerpadla 72 - Tésnici krouzek
33- Cep 73 - Tésnici krouzek (Obr. 15)

34 - QOzubeneé kolo
35 - Hridel ¢erpadla

36 - MNarazka
37 - Pruzina
38 - Operka
38 - Matice

40 - Téleso loziska
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PRILOHA 2 - Obr. 22

Utahovaci momenty

Plati pro dodavané montazni naradi

Oznaceni KIi¢ éislo | Utahovaci moment (Nm)
1 3 | 45 - 50

2 5 110-15

3 8 | 60 -65

4 7 | 30-50

5 4211 |18 -20

6 12 - 14

7 NARADI SADA ,B* 100 — 130 (200 — 250)
8 i | (V zavorce jsou skuteéne 15 - 20

9 | utah. momenty) 180 — 200 (350 — 400)
10 2-3

UPOZORNENI:

POZADOVANOU HODNOTU UTAHOVACIHO MOMENTU
NASTAVTE SROUBEM V ZADNI CASTI MOMENTOVEHO
KLICE. V OKAMZIKU DOSAZENi ZVOLENEHO UTAHOVACIHO
MOMENTU SE OZVE ZVUKOVE UPOZORNENI (CVAKNUTI).
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1. Introductory information

1-1 Definition and determination

This manual offers the operational and service instructions for handling the two-blade
automatic clockwise propeller VV 503AP. The propeller is intended for the general aviation
aircraft equipped with piston engines. The propeller is fully automatic, it means, that it does
not need any pilot intervention for the operation. The optimum engine RPM are kept in
dependence upon its performance at all regimes of flight and in the range of air speeds
commaon for sport and tourist flying up to the air speed for 194 knots. The propeller
guarantees the reliable operation at maximum simplicity of service and common
maintenance paid by the user. This propeller has been manufactured for you by firm:

AVIA - PROPELLER Ltd Phone: (+420) 296 336 530
Beranovych 666 Fax.: (+420) 296 336 519
198 00 Praha — Letnany E-mail: sales@aviapropeller.cz
Czech Republic http: [lwww.aviapropeller.cz

1-2 Nomenclature
Here are given the data, which are not quite common in the aeronautical terminology and
they refer to this propelier.

Propeller hub- itis a major assembly of the propeller without propeller blades and
propeller cover. It consists of the propeller barrel, propeller blades seating and its
servomechanism.

Servomechanism-itis anindividual propeller assembly, which contains the piston with
gear pump and spring with a device for adjusting the RPM.

Spinner - it is a cover with two stages of freedom, equipped with blades (there is a
possibility for rotation and shifting). The spinner serves for driving the gear pump of
servomechanism (rotation) and at the same time it is a regulation sensor for RPM control (it
is shifted proportionally to the air speed),

Minimum pitch -itis a minimum angle of propeller blades setting on the control
section, on which the propeller can be set. Its magnitude is determinad by mechanical stop
arranged in the propeller servarmechanism.

Maximum pitch -itis a maximum angle of the propeller blades setting on the control
section, for which the propeller can be set. Its magnitude is determined by mechanical stop in
the propeller servomechanism and it is settled in accordance with a maximum air speed of
the aircraft.

Range of the propeller blades setting - itis a difference of propeller blades
angles between the stops for maximum and minimum pitch.

CAA CR - it is an abbreviation of the title ,Civil Aviation Authority of Czech Republic”



1-3 Basic technical data

Propeller type
Way of blades setting
Way of propeller function
Way of servomechanism function
Number of blades
Propeller diameter
Range of blades setting
Sense of rotation
Polar mass inertia moment
Max. propeller RPM
Max. short-time RPM
Max. absorbed shaft power
Engine flange
Dimensions of fixing bolts
Working liquid

| Working liquid
Transport box size

Operation in the ice accretion conditions

variable-pitch in flight

hydraulic, autonomous
tractor-type

single acting

2

max. 75 in

14°

clockwise

lp=17.08 in Ib s°

2750 rpm

3025 rpm

120 kW

SAE No. 2 (AS 127D)
7/16" - 20 UNF - 3A
AERO Shell Turbine Oil 3SP
AERO Shell Turbine Oil 2
13.8x17.7x39in

is prohibited

[ Aerobatic Operation and spin under full - throttle is prohibited.

1-4 Mass
Mass of dry propeller 70.41b
Mass of oil filling 1.98+251Ib
Mass of ,A” tool set 8.81b
Mass of propeller hub 371b
Mass of propeller blade 10.11b
Mass of propeller cover 7.056 Ib
1-5 Recommended material consumed
Specification Material Producer Remark
OK-2A (KONKOR 101) conservation oil Benzina a.s., conservation
Korytna 47,
100 33 Praha 10, CR
Aero Shell conservation Shell Czech Republic, a.s. conservation
-Ensis Fluid SDC Antala Staska 2027/77
140 00 Praha 4, Krc, CR
Aero Shell Turbine oil Shell Czech Republic, a.s. working oil
Oil 3sP Antala Staska 2027/77
140 00 Praha 4, Krc , CR
Aero Shell Turbine oil Shell Czech Republic, a.s. working oil
Oil 2 Antala Staska 2027/77
140 00 Praha 4, Krc, CR
Aero Shell 100 oil Shell Czech Republic, a.s. for assembly
Antala Staska 2027/77
140 00 Praha 4, Krc, CR
PM-G3 graphite plastic Benzina, a.s., threads
grease Korytna 47, lubrication
100 33 Prahal0, CR
BT-140/200 petroleum spirit cleaning the
CSN 65 6541 metal surfaces
AMS 3160 petrol solvent cleaning the
metal surfaces
Cleanfit 7065 cleaning Loctite cleaning the

metal surfaces



Propeller description

The propeller V 503AP, it is a two-blade, automatic, clockwise rotation propeller, with blades
made of duraluminium. The propeller is intended for the general aviation aircraft equipped by
piston engines. During the operation, propeller does not need any pilot intervention for its
service. The propeller blades setting is carried out by hydraulic servomechanism, which is
driven and controlled by the spinner.

The propeller consists of the following main assemblies (propeller cross section
fig. 21):

7 - Propeller hub

1 - Propeller blade

- Servomechanism - fig. 12

- Blade seating ( Blade bushing 2, Quter ring 18 )

- Propeller cover ( Propeller cover rear 53, Propeller cover front 54 )

50 - Spinner



3. Propeller function and control

The propeller does not need any pilot intervention for the function. The energy needed for the
blades setting in flight is gained from the flowing air, which by turning the spinner drives the
gear pump of the servomechanism and in dependence upon the air speed sets the blades of
propeller an the high angle of incidence. The blades setting on the lower angles, it is carried
out by forces caused by torque moment of the propeller blades. The pressure oil delivery
from the gear pump, it is carried out by the gate valve, position of which depends upon the
forward speed of the aircraft (pressing the spinner). Thus, the propeller can be considered as
fully autonomous element with open circuit and with a correction on the forward speed.
Constructional design of the propeller is solved in such away, that the spinner is fixed with a
gate valve, which is installed in the propeller servomechanism, having there the

shift and rotation seating. The axial force is acting on the spinner in the flight and it is kept in
equilibrium through radial ball bearing by the force of spring. The torque aerodynamic
moment drives the gear pump of servomechanism, which is pumping off continuously the oil
from the space behind the piston to the space in front of the piston, and the excess of the oil
is bypassed through the holes in the gate valve back into the propeller hub. In case of
increase of the aircraft forward speed, there also increases the axial force acting on the
spinner, what causes the pressing of the spring and the gate valve is shifted further inside
the servomechanism. The releasing holes in the gate valve are covered and the oil pumped
now into the space in front of the piston is shifting the piston, until the holes in gate valve are
opened in such an extend, that the oil pressure be in equilibrium with a force caused by
torque moment of the propeller blades. When decreasing the forward speed of the aircraft,
there will take place the blade setting cycle in vice versa.

The \ 503AP propeller is operating in the described way, beginning from the forward speed
of the aircraft about 43.2 knots. At lower speeds and during the take-off the propeller
functions as a fixed propeller. When changing the gas throttle, at constant air speed of the
aircraft, the propeller also functions as a fixed pitch propeller and the RPM are varying
according to the throttling characteristic of the engine.



4. Instructions for unpacking, taking over inspection and installation of the propeller

4-1 Propeller transport
For the transport of the propeller, its loose parts, spare parts and bag with instrument, it is
used the transporting case accerding to fig. 1. The case contains the following parts:

Serial Name Remarks
number

1 Transporting case

2 Inlays

3 Parts for the propeller hub fastening

4 Parts for the windmill fastening

5 Bag with a tool of set A"

6 Box for the loose and spare parts

Transporting case intended for transport of the propeller complies with requirements given in
standard CSN 77 0105. The propeller parts must be secured in the transporting case against
the mechanical damage by means of the fixing system defined in standard CSN 77 0105.
The propellers forwarded from the plant of supplier are subjects to conservation process.
Conservation terms are given in packing list, in propeller log and on the transporting case. To
each propeller it is inserted the packing list in such a way, that be protected against the
eventual humidity (bag of polyethylene). On the transport case, there is positioned the
nomenclature according to the standard CSN 77 0050. The transport itself can be carried out
by the all forwarding means, in which the space of transportation is protected against the
direct effect of the external affects.

I+a@

I

ANla FEFRLLEE, TR
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Fig. 1 Transporting case for the V 503AP propeller

4-2 Propeller unpacking

After opening the transporting case at first carry out the taking over inspection of the parts
supplied. The supply must contain all items, which are stated in the packing list, which is
inserted to each propeller, Remove the propeller blades, loose the windmill fastening nut and
remove the windmill. After the four nuts loosing, remove the propeller hub.




The individual assemblies, i.e. propeller blades, propeller hub and spinner, are to be put on
the clean auxiliary table. After removal of the protecting packing prepare the all paris for
removal of conservation. Read the propeller documentation, i.e. propeller log and operation
and technical manual. Prepare the bag with instrument for making the propeller installation
on the engine. The transporting case is to be situated in the storage room for a future
application, in order to protect it against the effects of external conditions.

4-3 Removal of propeller conservation

Wipe out the parts to be dry. The thin conservation layer on the propeller surface it is not to
be considered as a defect. The full removal of the conserving means from the propeller
surface carry out by wiping it by duster and recommended means. The frontal surfaces of the
engine flanges, propeller flanges and insertions Nr 65 fig. 3 and the cylindrical root surfaces
of the blades Nr 1 fig. 21 must be absolutely dry. Also the threads of the bolts Nr 10 (fig. 3)
and Nr 4 and nuts Nr 5 (fig. 21), must not contain the conservation cil. (The steel ring on the
blade cover with a thin layer of conservation grease).

WARNING:

When removing the conservation layer be sure, that the degreasing agent did not enter the
space of propeller with packing, it could cause the swelling up the packing rings.

During the work it is forbidden to eat, drink and smoke.

4-4 Propeller installation

4-4.1 Taking out the propeller hub

From the propeller head, see figure Nr 2 _Situating the propeller after its taking out from the
transportation case®, remove the covering lid Nr 63 after loosening the 2 bolts Nr 61 and
from the propeller blades bushings take out the covering lids Nr 71 (Cleaning the surfaces
carry out in accordance with a previous paragraph).

Fig. 2 Situating the propeller after taking out from the transportation case



4-4.2 Installation of propeller on the engine

Installation details of the propeller are given by propeller and engine manufacturer
recommendations. For example the installation requirements for Lycoming engine, Series
0 - 320 are in accordance with following article:

At first clean the engine shaft and install carefully the packing ring Nr 72 there. Slide on the
propeller hub including the rear cover upon the engine shaft in such a way, that between the
propeller flange and engine flange be the insertion Nr 65, see figure 3. When setting the
propeller keep the prescribed position of the mark line .0 on the propeller flange, with
respect to the mark line ,TC" made on the starting rim of the engine, view _P", figure Nr 3.
The fixation itself carry out by means of 6 bolts Nr 10 and washers Nr 9. The bolts tighten by
torgue moment 398.2 through 442.5 |b in. Torque moment is valid for the prescribed tightening
tool. It is necessary to keep the permitted range of the torque moment of tightening. The couples
of fixation bolts secure by locking wire (it is among the loose parts of the propeller).

If the rear cover of propeller Nr 53, fig. 21 is not fixed to the propeller hub, carry out this
fixation in the following way:

Turn the rear cover Nr 53 in such a way, that the mark line ,0" on the rear propeller cover
(Fig. 3 view ,0"), be in the same level as a mark line ,0" on the propeller flange, view ,P*. In
this position fix the rear propeller cover by means of the bolts Nr 68, washers Nr 70 and nuts
Nr 69. Tighten the bolts by torque moment 153.3 through 177 Ib in.

WARNING:
The possibility of installation on other then above mentioned type of engine must be
approved by the propeller manufacturer.

A %f: _______ CYLD G
'::- ; s v .-...::. = l[:],‘ o # I:‘:’]_
(- o

Fig. 3 Propeller installation on the engine

4-4.3 Propeller blades installation

Wipe out dry the internal part of the blade bushing Nr 2 (Fig. 21) and also the cylindrical part
and the thread of the propeller blade Nr 1. Slide on the rubber packing ring Nr 6, provided in
the loose parts, upon the propeller blade and screw in the propeller blade into the blade
bushing. For easy assembly cover the packing ring with a thin layer of grease. After screwing
the propeller blade into the bushing, the mark line on the blade must be situated against the
mark line on the conical surface of the blade bushing, Fig.4. The lower end of the mark line
»a" must be at the upper edge of the blade bushing, or at maximum 1mm above its upper



edge. Push the bushing to the recess on the upper edge of the blade bushing Nr 2 and turn
it in such a way, that the mark line on bushing ,b* be in accordance with a mark line on the
cylindrical part of the blade bushing recess ,c“ . In this position lock the propeller blade by
tightening the nut of the sleeve Nr 5 on the bolt Nr 4. Tighten the nut by torque moment 531
through 575.2 Ib in.

Against loosening, lock the nut with a splint 3x25 CSN 02 1781.04. For tightening the sleeve
use the spanner Nr 8, adapter Nr 10 and the torque moment spanner Nr 1, Fig. 20.

4-4.4 Filling the propeller head with oil

After propeller blades installation, turn the propeller into the position shown in Fig. 5, loose
the closing bolt Nr 11 and extract the washer Nr 12. Into the threaded hole in the propeller
hub insert the filling funnel and fill the propeller hub with 1 to 1.3 litres of the Working oil
(per section 1-5). The checking of the correct oil amount carry out by careful turning the
propeller, in order to let the oil to start draining of the propeller. If in this moment the propeller
blades are in position about 25° from the vertical axis, Fig. 6, the propeller contains the
correct amount of oil. Close the filling hole through tightening the screw Nr 11 over washer
Nr 12. Tighten the screw so, that be is possible to lock it by locking wire against loosening.
The wire is available in the loose parts of the propeller.

Fig. 4 Propeller blade installation



Fig. 5 Filling the propeller hub with ail

i

Fig. 6 Checking the oil amount

4-4.5 Installation of the front cover of propeller

The surface of the rubber centring part on the front cover grease with a thin layer of
recommended grease and install the front propeller cover Nr 54, (Fig. 21) upon the cylinder
Nr 30 and upon the rear propeller cover Nr 53. The installation marks of the front and rear
covers must conform to each other. Fix the front cover to the rear propeller cover by means
of 10 bolts Nr 55 ( 8 bolts is included in the loose parts of the propeller and 2 bolts serve for
cover fixation during the transport). Tighten the bolts by screwdriver taken from the set of
assembly tools, which are supplied together with propeller in the assembly bag. The order of
bolts tightening is shown in figure 7.

10
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Fig. 7 Order of tightening the bolts of propeller cover

4-4.6 Spinner installation

On the shaft Nr 35 (fig. 8) install the securing ring Nr 60 and slide on the washer Nr 59. Into
the shaft insert the key Nr 47 and slide on the spinner Nr 50. Set on the securing washer Nr
49 and fix the spinner on the shaft by means of the nut Nr 48. Tighten the nut by torque
moment 88.5 to 132.7 Ib in and lock by securing washer Nr 49 against lcosening. For
assembly use the wrench Nr 5, adapter Nr 9 and torque moment wrench Nr 1, fig. 20.

Fig. 8 Spinner installation



4-5 Propeller disassembly

4-5.1 Removal of spinner and propeller cover

Unlock the securing washer Nr 49 (fig. 21), by means of wrench Nr 5 using also the adapter
Nr 9 and lever Nr 2 remove the nut Nr 48, then by means of bolt Nr 6 (fig. 20), extract from
the shaft the key Nr 47 and beating on the edge of the spinner from the side of its blades,
shift out the spinner. Unscrew the screws Nr 55 and remove the front propeller cover Nr 54,
Remove the cover applying the slight force by screwdriver upon through cuttings for propeller
blades - see fig. 9.

WARNING:
If you transport the propeller into the producer plant for repair or inspection, drain out the oil
off the propeller hub in accordance with a following paragraph.

4-5.2 Draining the oil

Remaove the locking wire from the securing screw Nr 21, loose the bolt, loose the cylinder
cover Nr 44, cut off the locking wire and loose the closing screw Nr 11 (fig. 21), then turn the
propeller in such a way, that the filling throat in the hub points toward the ground. Drain the
oil into the ready container and then collect the oil into the common container used for oil
wastes. Set again and tighten the cover of the cylinder Nr 44, lock the cover with a securing
screw Nr 21, close the filling hole in the hub with closing screw Nr 11 over the packing
washer Nr 12. Tighten the screw, but do not lock it.

Fig. 9 Removal of the front propeller cover

4-5.3 Removal of the propeller blades

Unlock the splint and loose the nuts Nr 5 (fig. 21) at both throats of the hub. For releasing
apply together with a socket wrench Nr 8 also the adapter Nr 10 and lever Nr 2 (fig. 20).
screw off the propeller blades Nr 1, slide in the protective lids Nr 71 into the blades
bushings and fix them by slight tightening the nuts Nr 5. The propeller blades situate into the
transporting case, or in another way securing to avoid their damage.

12
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4-5.4 Dismantling the propeller hub

Remove the locking wire off the bolts Nr 10 (fig. 3), loose the bolts and together with
washers Nr 9, insertion Nr 65 and packing ring Nr 72, after propeller removal safe them for
further using. Set on the covering lid Nr 63 (fig. 2) upon the propeller shaft flange and fix it by
means of two bolts Nr 61 and washers Nr 62.

4-6 Tightening torgue moments

4-6.1 Determination of the tightening moments

In the table fig. 22 - Tightening moments®, there are given the tightening moments of parts
having the notation 1 to 5, which are recommended by production plant, when using the assembly
tools set A", In the following part of the table, there given the tightening moments of parts with
notation 6 to 10, mounting of which it is allowed to be carried out by the service personnel only.

WARNING:
For making the assembly of the parts with notation 6 - 10 (fig. 20), there is intended the
bag with assembly tools set ,B".

4-6.2 Setting the tightening moment

Setting the required moment at torque moment wrench UMO 10 carry out by turning the bolt
with scale in the rear part of the wrench. The required value of the tightening moment is set,
if the moment magnitude is set against the cutting in the edge of the fixed part of the moment
wrench. The locking of the moment magnitude against its variation, it can be done by
arresting the setting bolt by means of the spanner Nr 14. Before setting the another moment
magnitude, loose this bolt again.

4-6.3 Application of the torque moment wrench

The universal torque moment wrench UMO 10 is to be used for tightening the threaded
joints, for which there is prescribed the moment of tightening.

When using the assembly tools with notation Nr 8,3 and 15 (together with Nr 4), always use
the adapter V3 N2, Nr 10. The adapter Nr 10 insert into the moment wrench UMC 10 in
such a way, that when making the tightening you can see the mark ,R" with an arrow
showing the direction of tightening, on the body of the moment wrench, fig.10. Arrest the
adapter Nr 10 by means of the Nr 14 wrench in the body of moment wrench. With a wrench
arranged in such a way, you can after setting the appropriate moments magnitudes, apply
the socket wrenchas Nr 8,3 a 15 (together with Nr 4),

When using the assembly tools having the notation Nr 5 a 7, insert at first the adapter Nr 9 into
the moment wrench. The moment wrench UMO 10 with an adapter Nr 9 insert into the hole of
the wrench 5 or 7 in such a way, that during the tightening you can see the marking ,R* with an
arrow showing direction of tightening on the moment wrench. When tightening take a care, that
axis of the wrench be not deviated from the required position mare than by £20°, In this case it
would take place the decrease of accuracy of the tightening moment setting.

Fig. 10 Moment wrench application

WARNING:

The setting of tightening moment magnitude carry out always from the lower value to
the higher one. When setting the tightening moment from the higher value to lower
one, loose at first the setting bolt under the requested value and then set on the final
value of the tightening moment.

After completing the work with a moment wrench, set always value of moment on ,,0“ Ib in.



4-6.4 Reaching the tightening moment
Tighten the bolted joint by means of prepared moment wrench up to the time point, when you

hear the audio signal (beat of the stop pin upon the inner wall of the tube), what turns your
attention on the fact of reaching the tightening moment requested.

4-6.5 Releasing

For releasing of the all joints do not use the moment wrench, but make it by means of the
lever Nr 2 and appropriate adapters.

Fig.11 Releasing
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5. Instruction for operational checking the propeller

5-1 Engine test:

After checking the guality of the propeller installation on the engine and after installation of
the all covers, carry out the engine test of propeller. At full throttle, the take-off RPM must be
approximately by 100 rpm lower, than are the prescribed maximum take-off RPM. It means,
that for the Lycoming engine, series 0-320, there must be the take-off RPM in range

2600 30 rpm.

WARNING:

The propeller blades are on the stop of minimum angle during the engine test, thus the
propeller should behave as a fixed-pitch propeller. Nevertheless, in dependence upon
the servomechanism adjustment (prestress of the regulating spring), the air flowing
around the spinner can cause the changes of the spinner shifting a due to that also
the changes in propeller blades setting, what leads to minor changes in take-off RPM.

5-2 Adjustment after engine test:

If the take-off RPM are not within a range of 2600 +30 rpm, it is necessary to check at first
the setting of the propeller blades according to the paint 4-4.3.

The marking line on the propeller blade must be accurately against the line on the
blade bushing.

This information is valid for maximum engine power, under the standard atmospheric
conditions, i.e. when having the engine power of 160 HP. When having the larger devi-ations
from the nominal power (by variation of engine power, by change of atmospheric conditions),
it is possible to change the setting of both blades by the same value.

The change of propeller blades setting by - 0,5° causes the change of take-off RPM
approximately by +45 rpm and vice versa, when changing the blades setting by +0,5°
the take-off RPM decrease approximately by 45 rpm (The change of angle by 0,5° equals
approximately to distance 0.012 in on the cylindrical part of the blade root)

5-3 Checking flight:
After making the engine test carry out the first checking flight. Reason for this flight, it is to
check the proper function of propeller and its adjustment.

® The propeller is adjusted from the producer plant in such a respect, that the propeller
RPM at full throttle {maximum engine power) be during the whole checking flight in the
tolerance band according to the figure Nr 18.

In case, that RPM in the range of speeds 0 - 125 knots exceed the upper limit, or they are
under the lower limit of tolerances, carry out the adjustment of servomechanism in
accordance with a following paragraph.

5-4 Adjustment after checking flight
e Carry out removal of spinner and propeller cover in accordance with a point 4-5.1

e Loose the securing bolt Nr 21 (fig. 12), remove the securing ring Nr 60 (fig. 8 and 21)
and by means of the wrench Nr 7, adapter Nr 9 and lever Nr 2 and then carry out
dismantling the cylinder cover Nr 44. Change the prestress of the spring Nr 37 by means
of the nut Nr 39.

Change of spring prestress carried out by tightening the nut causes increase of the
RPM in flight, change of spring prestress carried out by loosing the nut causes the
decrease of RPM in flight.

After adjusting the spring prestress, carry out again the assembly of the servomechanism
parts, according to the fig. 12, if necessary, make the additional filling the oil in order to have
the prescribed amount in accordance with a paragraph 4-4.4.



Fig. 12 Adjustment of the spring prestress of the propeller servomechanism

WARNING:

When dismantling the cylinder cover Nr 44, certain amount of oil is draining from the
propeller. In order to keep the proper propeller function, it is necessary to return this amount
of il back. When adjusting, avoid turning the blades, it causes more oil to drain.

5-5 Instructions for operation:

We turn your attention on the fact, that this propeller differs in principle by its function from
the propeller of constant RPM (equipped with a regulator). An impulse needed for blades
setting, it is not initiated from the change of propeller (engine) RPM, but from the change of
forward speed.

In case, that the altitude characteristic of the engine has such a feature, that at higher above
sea level altitudes the propeller (engine) has a tendency for exceeding the maximum take-off
RPM, carry out the correction of the engine power at take-off by change of gas throttle
(decrease the maximum take-off power of the engine).

With respect to the control system and its regulating sensor - spinner, it can take place,
when having the deviated flights, mainly to the left side, at speeds above 88 knots, the short-
time exceeding the engine RPM to the maximum limit permitted. Under such conditions we
recommend you also to decrease the engine power.
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6. Propeller care and inspections

6-1 Guarantee
The commercial guarantee time for the individual purchaser is stated in the purchase
agreement closed between the producer and purchaser.

6-2 Airworthiness limitations

Refer to section ,Airworthiness Limitations” in beginning of this manual for life limited parts of
propeller V503AP.

6-3_General care

The requirements put on the propeller care treatment are minimal, because the care consists
of regular inspections and prescribed checking. The lubrication of the movable parts of the
propeller mechanism is carried out automatically by the oil taken from the propeller oil filling.
If there is not carried out a new adjustment of the propeller, we recommend you to carry out
the oil replacement after 200 hours of operation or after 1 year from the last oil replacement.
The oil replacement and the adjustment and inspections of the propeller record into
the log of propeller

6-4 Pre-flight inspection

Before the each flight, carry out the inspection of the propeller blades and propeller cover.
The reason for this inspection, it is to reveal the possible blade or cover damage and also a
leakage of the oil from the propelier hub. Check the easy turning of the spinner, state of the
spinner blades and their correct setting on the marks. If any defects are found, carry out their
remedies according to the chapter 7. Remedy of defects.

6-5 After operation inspection and care

At the end of each flight day, check the condition of the propeller blades and the spinner. The
reason for it, it is again to reveal the possible damage of blades or spinner of the propeller
and also the leakage of the oil from propeller hub. Remedy the defects found, according to
the chapter 7. Remedy of defects.

The propeller blades, spinner and cover wash with a duster dipped in the water with a
detergent. The further care treatment carry out by wiping dry with a duster dipped in the
clean water. The all thus treated parts wipe dry by the duster.

WARNING:

When wiping the propeller blades be sure, that the treated blade is directed to the
ground. By this measure you prevent entering the washing solution into the space of
propeller with packing.

6-6 Care after 10 hours of operation (+1 hour)
After the first 10 hours of the operation check the tightening of the nut Nr 48, fig. 21. The nut

must be tightened by moment 88.5 to 132.7 Ib in. After the tightening carry out again its
locking by means of locking washer Nr 49. Further, check the tightening of the six bolts Nr
10. The bolts must be tightened by moment 398.2 to 442.5 Ib in. After tightening, carry out
again the locking of bolts pairs by locking wire according to fig. 3.

The checking carried out record into the propeller log.




6-7_Care after 200 hours of operation (+10 hours)

Carry out the following works:

6-7.1 Checking the setting of propeller blades.

The checking carry out in such a way, that each of two workers grasps one propeller blade
and they together set the propeller into the both limiting positions. There is to be checked the
easiness and smoothness of the resetting. After this checking the both blades must be set on
the minimum angle (take-off).

6-7.2 Checking the spinner.

Check the easy rotation of the spinner, condition of spinner blades and their correct setting
on the mark lines. For the evaluation of the defects found, proceed according to the chapter
7. Remedy of defects.

6-7.3 Oil replacement.

The draining of the oil filling carry out according to the 4-5.2. New filling of the oil into the
propeller carry out according to the paragraph 4-4.4.

Checking carried out record in the propeller log.

6-8 Care treatment when breaking the operation
Carry out the following works.

6-8.1 when breaking the operation for a period less than 1 month

Wipe out the surfaces of propeller blades, propeller cover and spinner by dry duster. When
having the larger contamination, wash the propeller blades, spinner and cover by a duster
dipped into the water with a detergent. As a further care treatment carry out wiping by means
of duster dipped into the clean water. All parts treated in such a way wipe out dry by the
duster.

WARNING:

When wiping the propeller blades, pay attention, that the wiped blade be turned to the
ground. You will prevent the entering of the washing solution into the spaces of the
propeller with packing.

6-8.2 when breaking the operation for a period longer than 1 month but shorter than 12
month.

Carry out care treatment according to the point 6-8.1, with a following conservation of the
propeller blades surface, propeller cover and spinner by means of the recommended
conservation means. The conservation carry out by the duster dipped into the conservation
oil. The oil must not run-down of the parts processed, thus carry out the conservation by
means of ,half-dry* duster. The conservation means must not enter the tightened propeller
space.

6-8.3 when eliminating the propeller off the operation for a period longer than 12
months

Remove the propeller off the engine according to the point 4-5, carry out the treatment
according to the point 6-8.2. Place the propeller into the packing and transporting case,
which were used for propeller supply from the producer plant. The propeller treated in such a
way store in such a place, where it is protected against the effects of external conditions.

The data about the conservation performed according to the points 6-8.2 and 6-8.3
record into the propeller log.
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7. Remedy of defects

7-1In general

During the propeller operation, it can occur the propeller damage or defect. In order to avoid
the elimination of the propelier from the operation, producer plant allows to carry out some
repair. In the following paragraphs, there is given the extent of the repairs permitted, which
can be carried out by the user.

7-2 Repair of covers and spinner

7-2.1 repair of the spinner

The repair of the deformed spinner Nr 50 can be carried out by beating-out with help of
mallet, using also the pad of the suitable shape, if the deformation does not exceed in depth
0,2 in and its area does not exceed 0,9 in°, or if the repaired place is not in the
unapproachable part of the spinnar. In this way it is allowed to be carried out maximum 2
repairs. When having the greater number of repairs required, or if the area to be repaired is
larger, replace the whole spinner in accordance with paragraph 8-4.

7-2.2 repair of the front cover

The repair of deformation of the front propeller cover Nr 54, it may be carried out through
beating-out by means of mallet and pad of suitable shape, if the depth of deformation is not
more than 0.2 in and its area is not larger than 0.9 in°. There are permitted at maximum 2
repairs. When having the higher number of repairs requested, or if the repaired area is
larger, replace the propeller cover Nr 53 and 54 in accordance with paragraph 8-5.

7-2.3 repair of the spinner blade

If you have found, that there is deformed the spinner blade Nr 51, it is possible to carry out
its straightening (beating-out) or to set it into the proper position marked on spinner by mark
line. In the proper position of the spinner blade, tighten the nut Nr 52 and lock it by means of
three digs-in. When making this locking, pay attention to prevent the spinner deformation.

7-2.4 repair of the rear cover

If there has been damaged the rear propeller cover Nr 53, the repair is not permitted. Carry
out the replacement of the both parts of the propeller cover Nr 53 a Nr 54, in accordance with
paragraph 8-5.

7-3 Repair of propeller blades

7-3.1 repair of damaged leading and trailing edges of the propeller blades

If there are damages of leading edge from 0.008 in to 0.04 in, carry out the repair as follows:
Clean the damaged edge by file or by grinding tool in such a way, that the width of the
grinding-out be 10 times larger than the depth of the damage and the depth of the repair be
in the range of 1 to 1.3 of the damage depth. Repair also the shape of the suction side by
.contraction” of thickness in such a way, that the radius of the leading edge be the same as it
is on the neighbouring not damaged part of the blade, making the smooth change into the
30% of the airfoil depth, see fig. 13. The repaired locality join smoothly to remaining blade
airfoil. The surface of the repaired place polish by the fine abrasive cloth Nr 250 to 300.
Carry out checking by magnifying lens having the magnification 10. Check the repaired place
on cracks by means of colour defectoscopy. In the same way carry out the repair if there is a
local corrosion attack on the surface.

7-3.2 repair of damage on the suction and pressure side of the blade

If there appears the damage on suction or pressure side of the blade of the size from 0.008
to 0.028 in, carry out the repair in following way:

Clean the damaged suction or pressure side by means of the grinding tool in such a way,
that the width of the grinded place be 30 multiple of the depth of damage and the depth of
grinding be in the range 1.1 to 1.3 of the depth of damage. The repaired place join smoothly



to the neighbouring blade surface. Polish the surface of repaired place by means of fine
abrasive cloth of Nr 250 to 300,

Carry out checking by means of magnifying lens with a magnification 10. In case of
appropriate decision of the responsible technician of the user, the propeller must be static
balanced. The permitted unbalance - see point 7-4.

Fig. 13 Repair of the damaged blade

The repair on the same radius of the suction and pressure side are not permitted.
There are permitted maximum 5 repairs on the same blade from the radius 9.84 in, when
the repaired places must be at least 3.94 in from each other. On the cylindrical part of
the blade, there are not allowed repairs at all. When having the greater number of
damages and if the blades are deformed from impact on the obstacle, send the propeller
into the plant of producer for checking. The necessary repair carried out would be
based upon the diagnostic checking of the important parts and their measuring.

WARNING:
The repair of the bent propeller blades must not be done by user.

7-4 Propeller vibrations

When user founds the increased vibrations during the operation, which did not occur before

in the operation, proceed according to the following recommendations:

B check the setting of the propeller blades, on the stop of minimum angle

B check the placing of balancing shims Nr 56

B remove the propeller and carry out new static balancing. (Permitted disbalance in the
horizontal position of blades is max. 0.354 |b in, in vertical position of blades max. 0,177 |b
in. The balancing is to be carried out without the oil), fig. 19.

B check the engine - according to the engine instructions

7-5 The engine does not reach the prescribed RPM during engine test

7-5.1 carry out the checking of blades setting

Engine Lycoming, series 0-320, should have with a propeller the take-off RPM in the
range of 2600 +30 rpm.

If the take-off RPM are not within the range 2600+30 rpm (fig. 18), check the setting of
propeller blades according to the point 4-4.3.

The mark line on the propeller blade must be accurately against the line on the blade
bushing.

This information is valid for the maximum engine power, at standard atmospheric conditions
(H=0 ISA), i.e. at engine power of 120 kW (160 HP). When having the larger deviations from
the nominal power (caused by the change of engine power or by change of the atmospheric
conditions), we allow to change the setting of both blades by the same value. The change of
the blades setting by - 0,5°, causes change of the take-off RPM approximately by +45 rpm
(Change of the angle by 0,5° equals approximately the distance of 0.012 in on the cylindrical
part of the blade).

7-5.2 check the engine speed indicator

7-5.3 check the engine
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7-6 Engine exceeds the prescribed RPM during engine test

7-6.1 check the blades setting according to the point 7-5.1
7-6.2 check the engine speed indicator
7-7 Leakage of propeller hub

In case of determination of the locality with the oil leakage during the propeller operation,
proceed in accordance with following instructions:

7-7.1 oil leakage in the region of closing screw Nr 11 (fig. 14)

Carry out removal of the spinner and propeller cover according to the point 4-5.1, Replace
the packing washer Nr 12, Tighten the screw Nr 11 so, that it be possible to carry out locking
by means of the locking wire against loosening. The locking wire is available among the
loose parts of the propeller.

Fig. 14 Leakage off the closing screw

7-7.2 oil leakage in the region of cylinder cover Nr 44

Carry out the removal of the spinner and propeller cover according to the point 4-5.1, free the
securing screw Nr 21 (fig. 12), remove the key from the shaft by means of the bolt Nr 6 (fig.
20) and by means of the wrench Nr 7, lever Nr 2 with an adapter Nr 9 (fig. 20) carry out
dismantling of the eylinder cover Nr 44. Remove the old packing ring Nr 73, fig. 15. Befare
installing the new packing ring, inspect the groove on the cylinder cover Nr 44 and also
inspect the opposite side packing cylindrical surface, if it is not contaminated. Clean the
surfaces dry. Insert the new packing ring into the groove through a thin thread. By pulling this
thread under the packing ring along the whole perimeter of the cylinder cover Nr 44 eliminate
possible overturning of the packing ring. The outer surface of the packing ring and also the
opposite side packing surface cover by recommended oil. Screw in back the cylinder cover
into the servomechanism according to the fig. 12. Tighten the cylinder cover by moment
265.5 through 442.5 1b in by wrench Nr 7 and moment controller Nr 1 with adapter Nr 9.
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Fig. 15 Replacement of the packing ring

7-7.3 leakage of oil around the packing cuff Nr 58

Carry out removal of the spinner and propeller cover according to the point 4-5.1. At the
throat of the hub, where occurred the leakage of the oil in the region of packing cuff Nr 58,
unlock the splint and free the nut Nr 5 (fig. 21) by means of the socket wrench Nr 8 and the
lever Nr 2, together with adapter Nr 10, fig. 20. Screw-off the propeller blade Nr 1 and
situate it in such a way, to avoid its damage. Free the sleeve Nr 3 and slide it over the end of
the blade bushing Nr 2. Shift-off the ring Nr 57 and by means of the hook remove the old
packing cuff. Clean carefully the packing space, cover with a thin layer of the recommended
oil and set a new cuff in. When setting a new packing cuff, there must not be damaged the
packing knives. Upon the packing ring set again the ring Nr 57 and the sleeve Nr 3. The face
of the sleeve must be inserted behind the recess of the bushing Nr 2. Into the bushing screw
in the propeller blade Nr 1 and carry out the assembly according to the paragraph  4-4.3.
The assembly of the propeller cover and spinner carry out according to the paragraphs 4-4.5
and 4-4.6.

WARNING:

When opening the sleeve use the special pliers for this purpose, or open it by means of the
pliers intended for securing rings._The gap in place of the sleeve cutting must not be
greater than 0.59 in.

In other cases of leakage:
7-7.4 oil leakage in the area of bolt Nr 29 - fig. 21
7-7.5 oil leakage in the area, outer ring - hub, see fig. 16, point ,,a"

7-7.6 oil leakage in the area of blade bushing see fig. 16, point ,,b"
the repair can be done only by service personnel or in the plant of producer.

7-8 Leakage of spinner shaft
In case of determination of the oil leakage around the pump shaft, point ,,a“, fig. 17, the
repair is to be carried out only by service personnel or in the plant of producer.
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Fig. 16 Leakage off outer ring and blade bushing

Fig. 17 Leakage around the shaft of the pump

7-9 Propeller unreliable operation in range of prescribed speeds

The adjustment of the propeller is carried out in the plant of producer in such a way, that
the RPM at full throttle of gas (maximum engine power), be during the whole checking
flight in the tolerance band according to the figure Nr 18.

In case of fluctuation of the RPM during the flight or if the propeller regulation does not
function properly, check the amount of oil according to the paragraph 4-4.4, fig. 6.

In case, that RPM in the range of speed 0 - 125 knots exceed the upper tolerance limit or
if they are under the lower tolerance limit, carry out the adjustment of the propeller
servomechanism according to the following paragraph.

Carry out disassembly of the spinner and propeller cover according to the point 4-5.1, free
the securing screw Nr 21 (fig. 12), remove the key from the shaft by means of bolt
Nr 6, (fig. 20) and by means of wrench Nr 7, adapter Nr 9 and lever Nr 2 (fig. 20) carry

out the removal of cylinder cover Nr 44, Change the prestress of spring Nr 37 by nut
Nr 39.

The change of the spring prestress made by nut tightening causes the increase of

RPM in flight, the change of the spring prestress made by nut releasing causes

decrease of RPM in flight.

The data about the repairs carried out according to the chapter 7, record into the
propeller log.



2740
2720
2700
2680
2660
2640

RPN

£
2620

2600
2580

—RPu
— O maxim.
——rrinim.

2560

27 54 81 108 135 162
Speed of flight (knots)

Fig. 18 Tolerance band of RPM of the V 503AP propeller installed on the
Cessna 172 aircraft
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8. Instruction on replacement of the propeller parts

8-1 In general
In course of the propeller operation, it is allowed to replace some propeller parts and
assemblies according to the following instructions:

8-2 Spinner vane replacement

When it is necessary to replace the vane on the spinner, proceed in the following way:

Carry out the spinner removal according to the point 4-5.1. Release the nut Nr 52, remove
the old vane Nr 51 and replace it with a new one. The cylindrical recess of the vane must be
easily sliding to the hole in the spinner. Set the vane into the position mark by line made on
the spinner and on the threaded part of the vane put the washer and tighten the nut Nr 52.
Lock it against releasing by three digs-in. During the locking pay the attention to the
prevention of spinner deformation. Carry out the spinner installation according to the point
4-4.6.

8-3 Propeller blades replacement

When replacing the propeller blades, replace both blades, i.e. the complete set. The
replacement can be carried out by service personnel only or in the plant of the producer.
The propeller must be again statically balanced, fig. 19.

The balancing shims Nr 56 place on the rear cover of propeller according to the section
A-A, fig. 21.

B T A T
R o

Fig. 19 Facility for static balancing the propeller.

8-4 Spinner replacement

When it is necessary to replace the complete spinner, proceed in the following way:

Carry out the spinner removal according to the point 4-5.1. Check, if there is not lost the key
Nr 47 and carry out installation of the new spinner according to the point 4-4.6. It is not
necessary to carry out balancing the propeller, because the spinner is balanced already.

8-5 Propeller cover replacement

If there is necessary to replace the propeller cover, or some of its parts (Nr 54 propeller front
cover, Nr 53 propeller rear cover), carry out the replacemeant of the both parts at the same
time. The replacement can be carried out by service personnel only.

The data about the replacements carried out according to the chapter 8 record into the
propeller log.



9. List of assembly tools

Fig. 20 Assembly tools for the V 503AP propeller Bag for set “A°

List of assembly tools for the V 503AP propeller - set A"

Serial Name Drawing number Pieoes
| nurnber

1 Moment controller UMO-10 1
2 Lever 0s8-8110 1
3 Socket wrench 1217 1
a Socket wrench 1113 1
5 Wrench body 073-7201 1
& Bolt WV 503-7201 1
7 Wrench (Nr 8) W 503-7202 1
8 Socket wrench 1218 1
9 Adapter 0v3-7203 i
10 Adapter WS N2 1
11 Mut eye-type bent wrench 13x14 1
12 Screwdriver DIN 5262 1
13 Internal wrench 8 1
14 Internal wrench 4 1
15 Reduction 1320 (1/2° - 3/8") 1
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APPENDIX 1 — Fig. 21

Cross Section of V 503AP Propeller

1 -
2 -
3-
4 -
5_
B -
=
8-
g.-
10 -
11 -
12 -
13 -
14 -
15 -
16 -
17 -
18 -
19 -
20 -
21 -
22 -
23 -
24 -
25 -
26 -
27 -
28 -
29 -
30 -
31 -
32 -
33 -
34 -
35 -
36 -
a7 -
38 -
39 -
40 -

Propeller Blade
Blade Bushing
Sleeves

Sleeve Bolt

Nut

Packing Ring
Propeller Hub
Lid

Washer

Bolt

Closing Screw
Packing Washer
Front Lid

Piston Rod
Driver

Driver Guide
Securing Pin
Outer Ring

Ball

Insertion
Securing Screw
Screw for Prestress
Support
Securing Piece
Flange with Driving Pin
Slide Block
Washer
Securing Piece
Bolt for Fixing the Servo
Cylinder

Piston

Pump Lid

Pin

Gear

Pump Shaft
Spring Guide
Spring

Support

Nut

Bearing Body

41 -
42 -
43 -
44 -
45 -
46 -
47 -
48 -
49 -
50 -
59 -
52 -
53 -
54 -
55 -
56 -
5T -
58 -
59 -
60 -
61 -
62 -
63 -
64 -
65 -
66 -
67 -
68 -
69 -
70 -
71 -
72 -
73 -

Bearing

Pin

Arresting Ball
Cylinder Cover
Packing

Bushing

Key

Nut

Securing Washer
Spinner

Spinner Blade

Nut

FPropeller Cover Rear
Propeller Cover Front
Screw

Balancing Shim
Ring

Pecking Cuff
Washer

Securing Ring

Bolt

Washer

Covering Lid
Flange

Insertion

Bolt

Washer

Bolt

Nut

Washer

Covering Lid (Fig 2)
Packing Ring
Packing Ring (Fig. 13)



__.......\..H_w

—

_____@l_.

__ﬂ

[ #
| ¥
\.ﬂ%\\ i

: . Byrey
7 Bl eovavanans

E
=

[
AN

il

T
™

-.m?\'; L

%

=

vaar il il "

3

.#

Z 5

e
A T

SN
i

— m.s\\\\..il ! ;”
\i

/AT

7S

¥
u.mr

6T

5

N s B

3
3
b ]
3 e
4
i 5
)
F

______H
{

_H p@..ﬂl T \\ﬂ g BE - \\\ﬁ.ﬂ
/ \ i .\\ x\ ——

g j IIII.' ; .-': .’._____,-'
SR =

o o 3

28



29

A-AD




APPENDIX 2 — Fig. 22

Tightening Moments

Valid for assembly tools supplied

Notation Wrench No. Tightening moment (Ib.in)
1 3 398.2 - 442.5
2 5 - 88.5 — 132.7
3 8 531 - 575.2
4 7 265.5 — 442.5
5 4and 11 | 159.3 - 177
6 TOOLS SET “B” 1 106.2-123.9
7 (In brackets there | 885—1150.5 (1769.9 — 2212.4)
8 are the actual | 132.7 - 177 -
9 __| moments of 1592.9 — 1769.9 (3097.3 — 3539.8)
10 tightening) 17.7-26.5
WARNING:

Set the required value of the tightening moment by
means of the bolt situated in the rear part of the
moment wrench. When the selected value of the
tightening moment has been reached, you can hear
the audio warning (clicking).
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