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Safety rules for the construction and installation

Of lifts-

Part 2: Hydraulic lifts

o) s 3wl

Jdol le

YWo o —p



«a3 aamy »

o) (3o OEIBAT § 3)lailiw) amwis b ¢GhT
o Sl 555 sl mnd adky 13 sdge 45 Sl 5 IS e e WS 050 o se w2 DLl e i 5 oIkl a3
Lils ( goiy)
it moke Sl ge 5 510 Ol canfo OLWld IS 51 S o 3 6l O g Jaow 55 il (sla ) 3 5,1 liul 5
i by e las 5 b Cosllae g 53 (e slas bl & Sl pl a3 ,808 S p g b e b e e oST (ol s 5
S QU 3L OIS G mne OBUS A 55 ol i 5 G Dbl wiliain 5 GlalST oS Lk 51 ol (5551 03 5 (28 (s a2
= S O speS Slasly wd wxlin gl Al S e slas kil o e dL (s Glelsle 5 bslg 5 a5 ale
) o 3 Ikl Ol ay o s oo 35 b and; 0T L Las e e eS 55 baslgii s Sk 3L s Sl ey s 3 piee Sl b e
S o e 5 Sl (e
jcj_b)'\w_é)_g:}JW%OMMJa_i\j.,éqb)\;_}c)ha_ibjmwdl@.}u}bjc;wyL&jégﬁu;)l,ut.le};uiﬁ
453}.2Jadibgbdiu:jvumlg_»g}w&.:;)f@)m)%b;db:;)\x'\.:.ﬂ\ Olse 4 o s Q)yﬁ}bﬁfdbwﬁ Py
AL el w}ﬁmmn;ﬁdﬁ_{wwf Loy oS bye JoaraS 555 sk ((0)) G)MLA&))\J\J.L';W\))C)MJ&A)&L.N\J{
s s e slas il sl s 68 Wil sylalal Wl o 0lesle Lol Ll 51 0l ines Sl 5 3510kl 4 o
Al m eslinad ol s slas il 5 Oler mio 5 g« oke sl i o 2T 5l 0558 Lol lgdaslss LIS Lol 2
5 Sl b OB WS G rae 5l Colem e 4 050 55 el s i eilse Cule, L lilg e Ol xis Sladss 5 51kl des e
o s L 1y s jlulend 51 lms gl ol (ool 5 las Gy OllamDe 5 OV geams CudS 51 Oliadsl J s ¢ 05085 (55
SLaYS 5,1kl gl 538 Y ame 6 el s sLa bl Jaim sl & Wl s deem o . iled (5 5Ll 5,0kl e (sl 55
Ales ol 1T i a3 5 Slyslo
A13S 5 G i sl opsliie 4y 53 Jled Sl ie 5 Lgloslo Sladst 51 OBALS eslinal & Odpion Olgabl ) slatay poeen
5 lolu a5 Sl skl avia ¢ romin Jolos QBAES 0, 5 Lealilosl  ams o3 Sy s oS S e Sla (g SIS
lasl Ll a4y oS Aol asliaal S 3V Jasl 15 51| s s 5 03l 513 il 3550 Ol St aul s Loy ol 1 1) Sl o
Sl il 5 Lgdl S Ol Jle o Jilos Oanl ol ¢ G el i e s 5 il oo ol LT s Shes 2 5 03 50

AL eannse ol il sl ke slas il Clad sl gl g s,



AR M~ -

YYOAO-YTY gy (§gihos gxiuo pot = & 57 o)) o (siriuo OBET ¢ 3 )luiliw] dwwie (SUis

Headquater:

P.0O.BOX:

Central office :

P.0O.BOX:
Tel .(Karaj ):

Tel .(Tehran):

Fax (Karaj ):

Fax (Tehran):

Email :

Price :

VEY00-TIVA : (fwy oo — SIg oo (9% @b — ()l 34t 55 30 5380
YUV YACTYY-A L 2,5 45 duwwio (85

oFY — AYAETY -0 1,85 13 dunwio il

oY — AMAY A s —AMYY ¥ ol 05 oY1) = YACANIE 2,51 1593
YV YAV £0 1,185,593 « YII— YA+ Y+ £0 1 5ili — g3 Lidy
Standard @ isiri.or. ir <: S el

dy Fleen sl

Institute of Standards and Industrial Research of IRAN

31585-163Karaj — IRAN

Southern corner of Vanak square , Tehran
14155 —6139 Tehran - IRAN

0098 261 2806031 —8

0098 21 8879461-5
0098 261 2808114
0098 21 8887080 , 8887103

Standard @ isiri . or . ir

31000 RLS

-~

A De n



cSgnse slaymilnT caas g )EALY ¢isy) CIl)is - ey CrLamd

(2308 b Craww On3)

Al e ki &S 3 ol o

(O swdige miled )

<bac)

PP ool S e

(Sl g ilad)

A 3L 0L e S 5 Onler 1§ s
(S, dige b))

Ol ssllial 5 &lS cwy3l &S 4 sk s el

(Ko g L)
gl L3 Sesn A oS

0

(S sls)

o Sl ki
O, e
P ereeere e s dedde .
X ereee e bt oS Y-
P e Jgol Y-
PP eeeese s olos Y-
) ettt 5,8 anls 5 e )
Y e ettt @‘)‘”8‘)" Y
et Olb-Maws! 5 el Y
Y bbb Laslel 5 LSS ¢
Y et LS V-8



Ny ettt gl ol 0
Y e s k) s V=0
DY e e Sids Y- O
) ST e i 5 S ey Y —0
Yoo m\ng:j)ijQl}.?laL;uﬁthw) saeilal ol bl s Jlsle £ — 0
YY) e ol L35 5 lS 55 50 &l Lgl..i.c_éijjjajcﬁbt.é;- 06— 0
T et o=y b= -0
Y e Sl glad s Sals V=0
Y0 s Sl ol (slamil 3,8 A= 0
Y e obr glbs, 4—0
ettt ol ksl Ol Ve —0
s b S BUI g s b5 50 1

ettt R IR PR I
T ettt et 39590, Y—1
YA et s £l 8500 Ol 5 ol ¥ =1
Y e S Bl Ol g 5 Sl £ =17
T e ettt eaeae aab sla s \%
T ettt sl s V=V
L0 OO Ll csmler 5oy (SOl ) cwylis Y-V
Y e LALS.UJ}U)J;«)CL&JJ\ Y-V
A 53 18] s« Leal g by, okl -V
F0 s s s Shee w by cble= 0V
YV s MGJWJQL:JL;L@_';\J%) S gy, -V
YA et aib s gy B s ey pwym VV
T s LS o e S5 Hghay S Slas ey AV
T e Joles w55 5 S A
et oS gl VA
Y e Ol sldad ¢ ulS el Cb b gl Cxlee Y—A
Vs elS ciin s S () bolas YA
Y e b oamey Lbl=s £ —A
BV et 5= 635,9 0— A
Y e S glays A=A
0 e Ly s Shes o > Cble= V—A



O et wggujsusywubld\ﬁu&fﬁ\mj 4—A
O ot Sl Jlail b gl ad ko 5538 slays Ve —A
O et oS o 05 s 5L VY —A
08 o ol kol slays 5 6ol ksl @l gla am s VY —A
0 0 s omlS e Y —A
O e 58 YL J glas VE—A
Ol oelS clie gy Sl VO — A
O s L VI—A
bbbttt b, W —A
O et e et et e et eete e e e aeteaatteaateaaaaa e et e eareaareeaareeaneaaresaneen ol 439 VA=A

OV mlS 355 A 3l e o b o by T b 516 S sl sl Meged sl e 9

OV ettt ettt ettt ettt st enes ﬁj‘(’:‘“‘”’ Y —A
OA. a3 b Lol sl Jlasl ¢ oV 3 bl s 4y 4l a3 (gla s Y — 4
O et e uﬁ@tﬂ@‘yjét;q{ww)p@,s ¥—4
Y e b asls 5 Lo iy 5 sl Bl= £ -4
Vol sl e S b 85 ey T Lk 5l S s Slaeas 08
R Jsles B3 5151 bgin 5 (6,8 sl Sldgas 1= 14
e ol g s YV — 4
F e (Spihl) sl o5 A=A
et Gl oS ol 35 A4
W e Gl oS imal 35 5 gl Slaze s g5l dlb blay Ve —4
VY e Glo,S sl &) dsb N\ =4
VE coeeveeeeeesesssssssssssmsess s S i A Gl e VY=
2 T sl e S 5 LS @ s Ll sls L, Ve
(2 Lealy gl Ly a bys oges Lol s V=)o
Voo Jslas 835 5 S Culaa Y — Y
YV e Sl S, Y-
VA e S sl S s Sbulr Ol £
A e 2l A= glands o — s

@BJ\Q)}@M@MW}AM M‘J&}lﬁ L: w)ﬁwd‘wk:,}uﬁS&L“-LGJ)‘.)OL:.«N‘@\IA‘J«&);_ \

Al Ll ime Sos gl Sas b s



A ettt a et ettt et et e et e s e e e e e et e eaenaeean Jalss
AN oo e Ll
AN e oelS s s sles 5 00l e olse ol
AV e ol 635 5 S w alsp Jeolsd
AT e Sl B e ot
AT e ettieees e s il i
AN ettt ettt aee teaeteaeaeans S~
AV et Sy
/X SO OF i g5 oyl p 5 o 15 48 e s LS B 520
Q0 et o) bl 5 SJsoda J xS
Q0 JLid
Q0 ettt SSiie RS see O 3P
Q0 s e
Q0 et eeessa st st ool s Shs
ANt S oo (W) s Fors (L) 4SS 5l cble
S SO OOO OO OO OO PO PO P EOOP PSR OPRPOPOROON 4S s e 3l Bl
QY et et 53 by Ol sAiS 5 gdme
3,80 b (sla sl (6l asl Ao Geamisl ) 3¥ 58 Sl s o
AV oottt NN
QA e ég},%ﬁ@u»;\u:ﬁom(aﬁ&uﬁisg;éu}
QA oo oo S Dlgls 5 o5l
QA et e PPN
Y 0t s seoal Lol el 5 La, SIS W sy S
V) s S Sl 505 5 s g5 ge bl
1Y e kol s
LI AP T OO O OO OO OT O OO T OOOO OO OO OO TP OO S S
Y 0T s Ly s ol
VoV la coglsl e s J 28 ¢ 3 g la e Jilie s bl
VAV s SO sl bl 5 cus o
V)8 ettt eeess e s J x5
VY b e 3 ,S0as sla Jandly st 5 IS Al OIS

AR

) =1
Y o))
Y=

VY
=)y
Y Y
Y-y
£ Y
0_\Y
1Y
VY
A_NY

a_ Wy

AR R
Y VY

W&oy

YE VY

\Y
\ VWY
Y-V
Y -\Y
g —\Y
o —\Y
1-\Y

\}
Y- )¢
Y— ¢

Vo

Y —1Vo



LT & e VT QERY

VY Y e oo OGO FIN Y
Ty et et S BUl gl 550 £ — V0
L OO OO OO TP URRTRRPOOO b= 0 -V\0
VY e eessa e S8 =
T e e Sal= V-0
VY 8 e et L,Sau,o A—\0
VY e eeesa et b Slas 4-1e
VY 0 ettt ettt SO Sl Ve = Yo
VY 0 i oo (U558 aw AIS) B8 suus5L als VY -0
VY 0 e oo S oSl by VY - Vo
VY 0 e eeveeeee e sdiS a8 Lles VY -)o
VY 0 oo oo sl a5 V= Vo0
N Y 0 e oo ol sl s, 51 el s V0 -0
VY e e s e V110
1Y e oo oS 6 lslel WV -0
VY oot sessas e Oy VA-o
AT T s aaly SGsaS sl Ly SAS S 5 V-V
VYN e S 5 s s gl S APSRVS I P 1
1Y e oo bosasl sl pwyp V=1
YT ettt ettt ettt ee Cdam s Y =01
VYA oo e ol oledbl ¥ =1
L OO Sl blas g (olah) Wl s
110 SO (S3L J88) 28 aw uds (ol o Cang
L 20 SOOI PR (S & s
A2 RO 4o e \—;1;
Yt bes ettt olls Y-o
N T e eeeeee e s ol s s wik - o
VY0 e S e A&y B e glblls - O
Y0 e ettt ks paal 00— o
11 i VO Sl sl s ossl s sy (b)) & gy
L TP OO OO OO OO OO OO b V-

Y e oo er e b st s osesl Y- o



A du b s edes i a5l e Gl s 5 e Ogesl L lsnl Gl s s e Ogesl (Sl ) & g

VES oo sl

VL L e eeeee e Golssl Gl s p s Ol V- &
L2 S mu&gwﬁaéywuw,ﬁ)uofﬂ Y- &
VE e, Cillas oy p 8l p Silosl Gl — el <l (ol 7
VE N e e dodie -z
VEQ e eeeeeesss e ab oy B V-
V00 oo e Sl ol Bl 5L Y - 2
100 o oeeeeeeeeeeeeeseeeeeeesoeeseeeeeees eevesseeeeeess st eeeee s eeeees s eeeeeeeee (D523LL) gl 325 Y-z
NT0 ot bbb S8 t- ¢
VIV s e LS w,e  0-g
LTS S SN sl Jols el laslde 1= 2
WA e ) SaS spdoe Ly (SAS S 8 Voo
VA coooeevveeis cevevvssesseessssssssssss s Ll gla ) S SN & sy

YAD <t fthe ettt oWs ‘-z
YA D e ettt ettt ettt ettt s sy, 5 )l Y—C
VAV oo soseseeees e sboll- Y-z
YA et eaeat ettt ettt n b @l ol o i—G
VA oo eeeeeeeee e e e eeneeennn Slwlme 0 - &
YA ettt eht ettt e sla s -z
VAY oo eeeeeeesss e dloee gy ) ol V- 2
YYY e 5,50 o b O e sl = (S SOl sl ) (b ) s

L OO Ssli e sl 05051 (o) & o

Ty ettt teeaea et e bttt ettt eaees ols ‘-
T T Opeslesld Y—5
T T oo eeeeeese oo eeee Slio Y-
T oo oo Dyeil plil i £ 5
X L e eeeeeee e 2l s 00—
YTE oo eeeee oo Oa3l ilsS -
T e e e et e e e e et e e ee e ee e Ogesl elil la szl V=&
TVl 5 o gle g, e i, e O gt Slaloes (ol 3 s

YYQ oo Al i oLl s aule ) -



BiEr o

b oS " (Sgodn by gmslal = pa3 Cood 1 jpilal ndl bl gl Sl " sl O eaS
Fos= 3257 5 Sl oIkl e aieS didor s s 5 S 5 S 93 03 50l (sl 5 4 bgs e s O saS
5 Sl i o Dl 5 il 3 el 5B T sle S szl 4y Sl il 48 S 13 g 3550 ALY
C3ph e pime Ol ke 35l Olsas VYVY ole pagy g Ol s olido

e gla kil c Sl 5 pale ¢ mls w53 Gler 5 Jo slen iy s SV b Sales 5 s L <l
rt,@ﬁ‘;,;:a\)\ug,mwwnwgcmw\ﬁds@%Q;ﬁjum}}#%@p;é@)m\ﬂ\
Al Ol ol e sl syliliad a ansl o 8l ol plo . S8 S Al 13 am 5 5 00 bge 230 geaneS 53 0 Ades
c 5,8 eslizad Lol ot o 51 51 el gan

=) e OLSGl A 53 camalr Glasls 555 g0 bl 8w a5 ed oS Sl odld e syl b a0 5 4y s
g nbel Salen aib i 5 o Sla, a8 e gls sjlulind 5 el s sla slkiad 5 sl

DIN EN 81- 2 (2000)

Safety rules for the construction and instalation of lifts

Part 2: Hydraulic lifts

-

4o e '
olls V=

Lal 5 3130 a8 Gaa nl b ol (6 e =5k 5 ils (sla) bl 4 by o ool (8153 a3 3 kel ) 55 50
ksl s Shae 5 (eSS Slkas 5l S0 Ly ol T Jgts oS aslinal 355 o Il Soslpm il )3
L el biles La ) gild
CIW ou(,t,,u-tﬁ,-éuw)-ﬁ)ﬁugww;\yo,uuéuW@)pﬁé\ adlas Y-\ —
Dl b Jlasl ol A= Y Y
EYQ.,\Jo.,\.iJ.g—g_ﬁ‘

&vvf.\j..f_éj VJLA?—;.)

"- Shearing
- Crushing



Sl o

foJJ}f-ﬁMﬁ:J«.ﬂ'_C)

Costal S — &
VoL
e o
AN Z. z «
FSES SR g
fa\é.:..-&.a t_,.:.wT—\
Yoo 2 . .
f St =Y b sl e
AR
¢ L}SJ))D.-—V

D3l ke s pd el WL LT el 45 oliel ¥ =Y ) -
¢ oS osliul — Ll
S 5 e LS, 8 50 Lsl- o
Cosms ppo 53) 4l GUl 5 Sl 5550 ¢ il Tolr 5l ol olndl =
Sl Sobe 358 el WL g T el &S Slil F— Y — ) —
C ol Sl sl Sl -
¢yl o sl gl — o
sl el e Ol —
Jawl Y—1
Pl ek 4 S G 5 J gl 3kl pl sl
gemmad g Slerla by SO 0 S slslae 5 eses 28 ilsd daa I SO a splliad ol Y 2Y —
)JQLQJ}LNJMJCAJE;J_J}MJLJ)\dpl:'-tgjbﬂoﬁ&}.})l.@.:f}uJcb«_:u\.sj\;ﬁ6‘,.', u.iJTﬁ\ﬂjsqﬁlé_éb-
A3l 5 &S 5 3 Ll b ls LIS e el peilal Gl oS e
Bl 0T 5 esdle a3l 0 ood ) gedlasl Sl (55,0 el SL Ol 0 g syl cpl Y — ¥ — o
390 5 6,50 bl wtOsw4;4\.Jﬂw@b}gbuom}ugﬁjuﬁjwuwmj_a
o gl an S odual Ll aS Wl andly 3 s Ol le el
ol a3 L Ty o s (slass sl 5 4S8 LT il 5550 L) Bl LT 3 oS ot el gal sk

* _ Falling

7. Impact

0. Trapping

7 _ Fire

8 _ Electric shock

? _ Mechanical damage
0 Wear

I'_ Corrosion
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' - Electrical safety device
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1% _ Modifications
'®_ Automatic caging
7. Skips
'8 _ Dismantling of lifts
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CENECENELEC Standards

EN 294 1992  Safety of machinery - Safety distances to prevent
danger zones being reached by the upper limbs

EN 1050 Safety of machinery - Principles for risk assessment
EN 10025 Hot rolled products of non alloy structural steels —
Technical delivery conditions
EN 50214 Flexible cables for lifts
EN 60068-2-6 Environmental testing - part 2 : Tests - Test Fc : Vibration
(sinusoidal)
EN 60068-2-27 Basic environmental testing procedures - part 2 :  Tests -

Test Ea and guidance : Shock

EN 60068-2-29 Basic environmental testing procedures - Part 2 : Tests —
Test Eb and guidence : Bump

EN 60249-2-2 Base materials for printed circuits - Part 2 : Specifications
- Specification N 3 2 : Phenolic cellulose paper copper —
clad laminated sheet¢ economic quality

EN 60249-2-3 Base materials for printed circuits - Part 2 : Specifications
- Specification N < 3 : Epoxyde cellule paper copper-clad
laminated sheet of defined flammability (vertical burning
test)

EN 60742 Isolating transformers and safety isolating transformers —
Requirements

EN 60947-4-1 Low - voltage switchgear and controlgear - Part 4 :



EN 60947-5-1

EN 60950

EN 62326-1

EN 1201-5 1998

EN 12016 1998

prEN 81-8 1997

IEC 60664-1

IEC 60747-5

HD 21.1S3

HD 21.3 S3

HD 21.4 S2

HD 21.5S3

HD 22.4 S3

HD 214 S2

HD 323.2.14 S2

HD 360 S2

HD 384.4.41 S2

HD 384.5.54 S1

Contactors and motor — starters - section 1 :
Electromechanical contactors and motor - starters

Low - voltage switchgear and controlgear - Part 5 :
Control circuit devices and switching elements - section

1: Electromechanical control circuit devices

Safety of information technology equipment: including
electrical business equipment

Printed boards - Part 1 : Generic specification

Electromagnetic compatibility - Product family standard
for lifts ¢ escalators and passenger conveyors - Emission

Electromagnetic compatibility - Product family standard
for lifts ¢ escalators and passenger conveyors - Immunity

Fire resistance tests of lift landing doors - method of test
and evaluation. IEC Standards

Insulation co-ordination for equipment within low-voltage systems — Part 1 : Principles¢
requirements and tests

Semiconductor devices - Discrete devices and integrated circuits — Part 5
Optoelectronic devicesCENELEC Harmonization Documents

Polyvinyl chloride insulated cables of rated voltages up to
and including 450/750 V - Part 1 : General requirements

Polyvinyl chloride insulated cables of rated voltages up to and including 450/750 V -
Part 3 : Non-sheathed cables for fixed wiring

Polyvinyl chloride insulated cables of rated voltages up to and including 450/750 V -
Part 4 : Sheathed cables for fixed wiring

Polyvinyl chloride insulated cables of rated voltages up to and
including 450/750 V - Part 5 : Flexible cables (cords)

Rubber insulated cables of rated voltages up to and including 450/750 V - Part 4 : Cords
and flexible cables

Method for determining the comparative and the proof tracking indices of solid
insulating materials under moist conditions

Basic environmental testing procedures - Part 2 : Tests - Test N : Change of
tempreature

Circular rubber insulated lift cables for normal use

Electrical installations of buildings - Part 4: Protection for safety - chapter 41: Protection

against electric shock

Electrical installations of buildings - Part 5: selection
and erection of electrical equipment - chapter 54 :
Earthing arrangements and protective conductors
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HD 384.6.61 S1 Electrical installations of buildings - Part 6 : verification
- Chapter 61: Initial verificationISO Standards

ISO 1219-1 1991 Fluid power systems and components- Graphic symbols and circuit diagrams — Part
1 : Graphic symbols

ISO 6403 Hydraulic fluid power — Valves controlling flow and
Pressure —Test methods

ISO 7465 1997 Passenger lifts and service lifts —Guide rails for lifts and counterweights — T type
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- Goods passenger lift
- Indirect acting lift

- Ram

- Direct acting lift

- Hydraulic lift

- User

- Pulley room
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0 _Rated load

*7 . Head room

% _ Safety gear

¥ _ Progressive safety gear

30 _ Clamping device

I Instantaneous safety gear

2 _ Instantaneous safety gear with buffered effect
¥ Jack

**_ Single acting jack

¥ - Well
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- Pit

7~ Minimum breaking load of a rope
* _ Guide rails

¥_ Electric safety chain

0 Rated speed

*I' _ Electric anti-creep system

*2_ Lift machine

*_ Rupture valve

*_Down direction valve

#_ Shut-off valve
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% _ Pressure relief valve
7 _ Restrictor

* _ Non- return valve
*_ Laminated glass

%0 _ Safety rope

> _ Traveling cable

2. Car

>3 _ Over speed governor
>*_ Buffer

> _ Sling

%% _ Full load pressure
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7 Apron

%% _ One way restrictor
%% _ Available car area
60 Passenger

6! _ Unlocking zone

62 _ Machine room

63 _ Pawl device

% _ Balancing weight
% _ Leveling

% _ Re- leveling
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%7 _Units & Symbols
% _Enclosure
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% _ Observationary lifts
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7 _Inspection traps doors
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"' _ Pawl devices provided with energy accumulation type spring buffers. with or without buffered return movement.
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% _ Reeving factor

% _ Metal or resin filled sockets

%! _ Self tightening wedge type sockets

- Heart shaped thimbles
- Hand spliced eyes
- Ferrule secured eyes



Sl e @3V Gl Gl Y Y 4 s el i 1 ) ol Oliebl o b Ksloes 0 e
ol 35,8 Jeate ool B U 5 sl @35 ¢ 5lS 4 oo VLl oo Al s iy bl la e V=Y =4
AL pslie 3t b S sl oS (6l e S Ao Av Bl 53 BBl L YL
b s b oY sleld m L mis Y-8
sdS Jalate rﬁ.,l_(.o QQL{JB\J}(L%@;Q)L;;Y};L;L@{L;L,;UMJQ Cl eSS 6)'}5 sy \—Y¥-—-19
3t e O B e a3 Sl S s s
4536 Jans sk L T 51 ¢ Bl by 3 s e o (655 2 0858 e iy 4SS5 03
e
S 8 LS o L W bl e ol 28 5l ALS Do ged dolaie 6 S50 50 Y YA
L3 b s Ll 51 (S5 o a e il o a1 il 93 b bk 53 ab g lS S50 03 ¥ =¥ =4
Y= =1t b slae (S0l el s SO da g b sl « (58 L3 Ste ) S 1oy gole 8 Jsb il
L5 gk B e
A3l Sl 6L Al Ol A gems o ¢ il 2 b S g il oS ola sedlal 3550 s
SL L b e Sl ey oS L il (g sb Ll ey b oV 8 sl b s S e il £ Y -4
NPT
b asli by & 7 blas ¢ —9
o LU Y Joder llas Slged cla oy o 5 b aSlE s e 5o 0 53l se Sy 5l Slanl g V—£ -1
P3gh e

o ol —

el s B 3155 b oy o 5l L3 b s e sl 003 Sl Ll O b —

Claymis Sl L) bold b (la,anislh ) ooV 8 slebb o sbdl 5505 — o
Slbes 53 Mt e oy LB LT 0l 8 Glgmand oS aisl o wtle 55 5b b eslinad 3550 bles Y — £ 4
55k S e e 55kl b b LT al €55, ghls 455550 3 . iS5 sl e p3h 5 ranis 551K
2,0 oo pd 2l 3 W 05 S Jeakie

Ce b Sl S pa s — Al

s Em by S e o

sl algs Ol S — o
gl B g a5 e s b 3y b sl bogha 31 S e Sldges 0— 4
el sl odeS Jled 5 los 5l gl s game b s bles o omlS sl 15 35050 S 5l (6,5 sl sias V—-o0-1

P el 2l

sk anxla (£ B Jodr BN294 My 3yl g )6kl () s 5 =



bl byiw — |
Sl i S b 02 b~ o
8 55t p5a eSS rames 5 e )Y Sl e 4kl 55 G Sl S e -
0> b ¥ g s lse 5l i Wl (sl saeS Jlab 5 Jols 5l ) as e b 5 S0 hlus Sleslinad Y —0—4

..U'Lﬁv.a\}bé:&»w\ésﬁ.ub}jb.ug)y

(Y) Jdso>
S S 4 gl bl (8 1 Joe 1A Githe ol ks
b oy & 5 b . < <
o=l 02 e 595 g X X x
S 55 X X
doles €35 550 2 X x
Sl L1 s y
eSSV X X
s
o s O.:._,lS LS X
' SV 5 Sals x X"
Sal= X X x
O s s 5 5,408 s x x")
YU o 5530 x " x
S Dl S 53 5L x x"
Sole 5l Olosen Llus L X X x
L 4B S s b ol s x
VU lasls mlls Bl sk by by lelb s Siwe 0 s 1 0) el
Adlen (S5, Nisd s For by S S Gila Cans 4z
Sy S Loy Wb alol 3l as cbli e 4 (V) sl s

() Jsu>
) . = § N \j
) ,2‘) 3} ’:’ X X X X ]
313 % < )
’) ~ ‘2 3
‘L :?:'); I X X X X X X L !
< ]




AR =T (b2 \-3) A jer

(b-V) ¥ A0 9@ Lo 1F (y-a -0

X
Q{s«ﬂd&
v werfe sore (M\-0-\) el Lol R T
pis
A g 77 R ey (b= \-3) ,
q
x (b=V) ¥ 410 01740 Lo 15 (p—0\ =) A PN
el i~ —0—L) P v (o Fod (o)
LSS (A\-0-h) & e | et
“\=A)
X LA (b-v) 57 A 97 R0 T e (b
y T eerfe sore (A\-0-\1) o
x o LSS (A\-0-0) s7sic
\7A) 79 A
X - . .
EA T (h-v) 57 5L R0 e (v o

1€je 7 /=

p

e 4RO g€
= 5 &
S99 (v-b) Sv
?..J.w mﬁo..\_..m?.uJ

S QR &
LA (v-v)

¢ (M

N -4
< I

A ) g2 )2

-

Jals LG54 3151 b gaw 51 6,8 sl Slduges

ﬁ}d)}ﬂ)})d)bﬁ‘;j)ﬁl{é)bé}ﬁb‘OL?:.))}.A‘)J o-0-0 4

oLl (s

>r

J'>J§J'€'>ML5""”.’.‘

Casl G L s kb sl plIS o Loy Jols B35 gwsl 505

Y—1-14

55— Al

5 & b

PL (Y= =) ol s 8 L— o

(Y= —1) 5,5

L

L)

h;wﬁ

.(i—\'—‘\)w‘gw&.ﬁw}?—%

A —4

-

L) sl 505

(QIPW



A eyl s dal s a8 b 6l 8K b il e s, T AL 5 50— uy b aS (655l 53 el e
olds Y —-A-4
Ll 535 b ol S 0 &S 3 Lol Al (olS asl 3o 5 ¢ pions 5 Sk L slay bl 53 Y =V — A
j\—V—Aéu,\;“>)js;u¢u)r;u¢\ﬂ(\—Y—A)(\—\)J;.xe,s@xwﬁmqswwppbwts
S b Sl 3 | 5T 5 03 e gt ¢ sl s Shes S e Jalee o e 3 5 Y=Y —A
 liped ol g5 el o 3 il b ¢ e o S Jled ooy 2 5 5TL
5 oml S 0 IS s L B lS sl e it b3 Shee b la il s Y—\—A—1
Sl (V=Y =AY (V=0 ) Jgdr 3 e olin Jolee (0L L 1y 0l s 5 555 Jlab o5 sl 15 o
sl cBgma s M sl e 51 lS 4SS50 53 Y Y — A ) =Y — A gl s S e sl
55 dd 58 Ly 558 s Shee o 3 —
>,~:dw‘°,uu@“,,;z—\—/\—«,\;{,usd:;ﬂ,;cwpwbﬁjwyg}g,\{g—g
.J)|,L€_<J;§§j5d\>)>|)&ﬁl5,\3b:{ﬂi)
sodd Jbd 5l b Cad g Jol 5 b e 4 0S5 L ks Jols B3y gl e Y—\V\—-A-A
PRl atls ol e a3 o 3 g 1T 03500 B e GUls
L oags dd 58 b g a8 s Sles Cspu j3— )
s Jab gl Sl Ja g b sl el L E =) = A=A s eld i e 3 o
.JJ\J@KJJjJCJl;-):\)JJWQJJWJ
ol 305 oS 353 555 Wb s gt Jleb el CUb L sl sl wlad b el pe 5 S50 > £V —A—A
sl 03505 Jas c sl S8 s Shas s Jilas o 5o
(©p5hl ) el 7o 5 plsil 5l eslizal Jayl,a Y —A—4
IMQﬂja}‘)‘\w|O§AAw\L§U&}»J§ Y\—Y—-A- 19
¢y — Al
S e AL G- o
SV 0l ol S ol S 4S5 50 3 S ST el 5 -
Dy ey 4l et IV
M@Uﬂﬂ)'\?}\‘Vmw&é\lb_wpwld,.cﬂ&g)y)scdsbdijbgiw\y;—o
2 gl
5 o oo 5 S s el Jb S Sl 8 T S Lo 53 e 5 i T g el sl
oS 5 5o L) odiS 3 guloes e ey Sle s 5 (SUS S e 0 Shas oy Sl s 8 LS 1B el 5 s

Sl i sl e A Sl (sl S

% _ Captive roller



Al s 5l Ll S CABL el e i il S aily Y- Y- A4
oas b gleds, YA

5 oo V= Ay s edd S5 filis besn Al el s 0ki Jld V=¥ —A—4
oS el (Sl by (S b B les bl el po 5 O3l Y- ¥ —A =4

Y Sa,koks £ —A—4

q

gote palie dalas (5L L S Salla  SW5la5k ol L gie Oljee AL e 58 g5 3 el 3o 5 S50 0
LL bl ool bgin ¥ =Y —A 5 V=Y —A glasy 355 laypilel gl (V=Y =AY =V Jgi o
Sl Vo 8n s LY oo

(gL ) el 305 3l sl 0—A—1Q
.U%L?g;\ﬁu,tswjﬂb)s,gqoidjuﬂjﬁ\jﬂjsomdwj\m \—0—A—1

02 VUL B b Jsle B35 L 5 mlS (pdlhl ) il 3o 5 03 85K esbel o,bss 5 g3lw s3] Y —0—A =1
LAl Al Ul B3 Ly oS

sobsle Lyl s 1—A-—19

el gon Lol K2 Ol gmy (25304 ) ol 505 S5 L LSS Sleslizad V== A1

L3 S Sl g8 31l S b e ¢ S w5 JIL ST sl 5 3p5e 55 Y= A— 4
Bl Y m =V Y )y Gl 23 0 e OUSG L (6531 88 65 5

(05,5 Gealy) 035 pse 5 se il b o o ST 51 d o sl 505 035 oS WB Spp 53 F—1— A=A
sl axals 1

S Ui b V—A—A

Ll mlS S b el s SIS sk 4 (s S 03 ) b s el o e el e Sl
U P ATy G | R W SO I g

S WS A=A 4

Lo syt 1S53 plS sl e Sl U pd edd 0nlS 6y WL Y =V = V8 Gillae S sl s
s Bt el e Shes 5B L 5 65805 e

T im0 gt DU Gb L5 3 siee ©geome S el sl 5l S Olgem eyl o5 A —A—4
3,8 B oo ¥

Ml oS el 54— 4

AL s Jal s gl Ll aib (os0 6l oS sl 35 s 00— 8 Jald b oS ) s

[PV N OO . g

7 _ Tripping methods
% _ Retardation
% _ Clamping device
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