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* Micro tunneling
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3 Joint Material

* Fitting

> Open Cut
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' Pipe Trench

% Elevation

3 Bench Mark

* Invert Elevation

3 Natural Ground Level

% Finished Level (Finished Grade)
7 Rigid Pipe
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? Shop Drawing
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3 Unified Soil Classification Standard (U.S.C.S)
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" Bedding Factor (Load Factor)
?Void Ratio
? Compaction Fraction (B.S. 8005, Part One, Section Two-1987)
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' Ring Flange
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" Impact Current
? Sacrificial Anode
? Isolating Gasket
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" Electric Arc Welding
* Shielded Electrodes



9 b by A ()l b (3D aw 3 (SBye s b 85 ((SHb oS Bl sk bl Ay pw 0ailS e (slao S
ke lool ¢ 29001

do 5 il e byl Loluly 68 dgs o g o] Colses 5 dy) e 4 dag b 9yl b g g
258 o )y ookl 3)90 yolie Lwdige Aol 5l L g S )0l lawgi ANST/AWWA C 206

dodio 3l b q g At 1 b Z)B 5l e 9 sk (6)leSS g Lol sladuss Bdo b edlael oy U ladg xSl

WWigas z)B o558 51l g oo aislid 39050 013D dodis (gladg Sl 09l (6,55l lgl s oo b oyaud

SS9 6w LAl p 43,5 a3lo]

45005 &8y iy dolal (5 b CuisS 4 Cunl (e a5 YIS § 398 (ow)il S5 5 B L )y iy
0355 33 oflh o Gl o B ()5 plasl b ()85 el o 0055 s, 31 8 5 Ls T sbead 5 by

ol wdize b 4y 5 s HS0lay a5 canlio (6505l alung 1 oolitul b dg) I3 b gl pr (65 el
A dalgd ]S s,

oS5 b gl o 1l Ails () Kdgr b jolie Lodine Lt 4 4 L5l a1y dedeos glojlul & Ay o azlis
23,5 (6)udg canlio B39 03] o g 0y ey gt

slgssle jlodliil b plgi e |y (2B lagy ibied Slre (3] & o SaS gy badlg) (3] & 5 s by

iles cillae 6, Sbgn ybsy 9 oad o3l L5 g b b oS )87 53 0 plosil gy «ygo b 53 3l plosl T i

&892 sl g (3,5

b sbayhad ly (Jg dg—ei ol (2 )8 b (S35 (gloo S I (s g praglen ¥ee jlad B ladlgl (35" cin gl
29 (31> 0,5l eolaiwl g sl Slosw 295l (glyld dg) a5 (60)lge jd sl e B clacns 50,5 Ladd «ioddis oo
2,8 olatwl (> )1 0,5l lgi o LS

2 by lge Jsl ool 2V plsl e ) ()8 loepS g Jgl ol Ve eSS 5l e 1y (B (slee S
9 g 4 a8 gk 4 wged el (o LSy Gl b wdl pY (I ESe Slles Wbl oy e Gl & (g
D95 3ylg (claeds o] JB1 3985l g >y o

dg cuslses ply Ve Joleo Jlis g 0355 bl wb il (Job (slabyr (sl & w95 cdn on Llis )b 4 L ladly
Wy BN gV leb Sl oy p3 Ay (VL )2 bl (et ) sladg) ) (b laedgr LBl ob bl gl

' Line-up Clamps

* Bevels

3 Edges

* Facing, Bevelling Machin
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' Preheating

* Welding Procedure
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? Redox Potential
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' Reinforced Concrete Cylinder Pipe

? Reinforced Concrete Noncylinder Pipe

3345 kPa

* Concrete bar-wrapped Cylinder Pipe

> Reinforced Concrete Pressure Pipe, Cylinder Pipe
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' High Strength Bars
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* Stepped Coupling
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4 = Angel of intersection 2p = k + ¥
R = Radlus of bend
e Tans = M—
n = 2(number of deflections) Cos 2 p + cos #
D = Inside diameter of large pipe T si
2 = sin #
D = inside diameter of small pipe L cosfpi-cosl
=4
P=3 y sin #
Sin # Dy~ Dj T cos 2 p +cos B
" 2(n-2)R fan p
Y= ry sin_#

cos p

Ne M

ry=(x=1)R ton p sin #

‘
L]

D1=2(x-1)R tan p sin #
Cos #

D =

Where X = number of division from
P.C. to point under consideration
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1 ISO 5209 General purpose industrial valves- marking
2 ISO 5208 Industrial valves — Pressure testing of valves
3 1SO 3822-3 Appliance and equipment used in water supply installation-
part 3: Mounting and operating conditions for in-line valves
4 ISO 5752 (DIN 3202) Metal valves for use in flanged pipe systems face to face and
BS 2080-DIN-IN 558 center to center dimensions.
5 ISO 10631 Metallic butterfly valves for general purposes
6 BS 5155 Butterfly valves
7 BS EN 19 Industrial valves marking
8 BS EN 558 Industrial metal valves dimension for flanged pipe systems
9 BS 6683 Installation & use of valves
10 BS 6755 Test methods of valves
11 ANSI/AWWA C504 Rubber- seated Butterfly valves
12 ANSI/AWWA C550 Protective interior coating
13 DIN 3230-1 (ENG). Techpical conditions of delivery for valves:
Enquiry, order and delivery
14 DIN 3230-2 (ENG). Technical copditions of delivery for valves:
General requirements
Technical conditions of delivery for valves:
15 DIN 3230-3 (ENG). Compliance of test methods
16 DIN 3339 (ENG). Valves: Body component materials
Face to face and center to center dimensions of metal
17 DIN EN558-1(ENG). industrial valves for use in flanged pipe systems — PN
designation of valves
18 DIN 3202 Face-to-Face and Center-to-Face dimensions — Flanged valve
19 DIN 3354-1(ENG). Butterfly Valves: General data
20 DIN 3354-2(ENG). Butterfly Valves: Soft material seated with flange end

V-V-F dgoa (oSO Slows g

Db sn )5 lailyy i 3)Skes g il Clasuio ogad 3 SIS 55 yuie il oy
G5 i > Jeo plSim 5 53,5 sl conlio SIS 1 DNGOO 51 5,5 1 b sl sbaes 5 -

b o

din Celo ayic <SS B)b 4 Lis o b Jseme jobo 4 o) b (08 a9 5L lp 2L b aSI8 6o Y

3L oAb yasuiie (39 0

bl yub dou > (Sad bd i Sl b b glalyy sla s als Y

culio S5 4 (30,05 blde jd pylde iz 51 SOLLL gomd So 5 GleMbl wb bayus alS G g9y ;0 =¥

Indicator

Mb IR Jm




YAA Ui 2 090 i o,k S

(DN) i Jls @
(srmss a2 lp Cl plss ) i aasein @
J9.\a.’>:.o d)bu CoMe Ls DAJ)’L» ral.i L4
(b g0y ) b @oleiny cuz @
lolid g Jlypw ojlas @
)L rnLi»Jb PRl (MJ) LN TP &S U.:l?oi )1 l)_’) Cnsd WL.O u)’t.ol& 4]9.1 Jo9.b.’> 5 oolasiw! dl): LS““"S)J ).w: -0
OBy O 3l e N A g 03500 3)0 p Sand olKien e 4 Blee Blge )15 515 Gl e 3 39
35 o b sl
Sy s ua o 53 cawlio (glid a5 3L 15 s b llae ol obsS Wiy b glalyyy ped 5 eolinl gl
Al sl 293 ol Saawd (2,550
pie 5,5 5 3 L g o (slo)lid b oy bgns 5" adsth ol 291000 L3 olsise s e 5l Y
3 Opbien b 433 & (35 Ao cnge Bl g A 5 I sl (T 4 5 48 gl ey g5ds
235 )8 42090 yglde (podine bawgi b QLT (2l 55 Wb (35 3590 3905 e3lil
ey askad b g ] anhd 005, lg S S dns] Lngs cubls 0k DNOOO ol jhd 5l 5,5 celops —A
3l s 1y dlgh ks ) e (3,5 00l (g 9 b e
ALl Al S L g ) 4 (i b ol 5 LBLL b O ules > el Sl Pl A
g bd 31 5L L g d cdls pd o] Siand Cundg bile cob b oid ams 53,5 ooby culilB 1L (clailgy ps —Ve
b 1yls
Al b 1y ales als o cual coblB Wb glasly i =Y
J.wl., A...:ui 6‘0.\3.) U"’?”)J L_i.’ d‘)lb ..\.al., ).u.o d9:>u> 04D d)fm) Cilalad )JL..J 9 c_iu.u.) -y
3l e ST 392 i bl 3 035,05 (sl b sladlgy e Y
Gl s dtan b 5L cdleyd faile (8L L g palie 3,55 13 Conlie bl Wb (glailgy s S yomie ladad plas —VF

sl awsb 1y GYeb sley e

sl awsls |y A s ) 00,8

' Short Body

? Regulating (Throttling)
3 Cavitation
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' Factory Tests

? Performance Test

? Leakage Test (AWWA Standard)
* Hydrostatic Test

> External Coating

% Soft Water

7 Shell
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* Disk Strength Test
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! Test Certification
? Delivery Note

? Packing

* Marking
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* Fabrication Records
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* Disk

3 Connection
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3 Pocket

% Metal Disk
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' Double Disk Gate

? Knife Gate

? Resilient Strip

* Solid Wedge Gate

> Resilient Seated

% Connection Type

’ Flanged Connection
¥ Threaded Connection
? Socket Coonection
' Stem (Spindle)
'''Non Rising Stem

2 Bonnet

" Buried Valve
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' Rising Stem

? Outside Screw & Yoke (Os & Y)
? Cast Iron Body

* Ductile Iron Body

> Brass Body

% Horizontal Gate Valve

"Roller

¥ Horizontal Trust
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' By Pass Valve

? Ultra-Violet Light

* Buried Type

* Vault Mounted

> Valve Key (T-Bar)

% Valve Box (Surface Box)
7 Operating Nut
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' Isolating Valve
? Absorption
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1 ISO 5209 General purpose industrial valves- marking

2 ISO 5208 Industrial valves — pressure testing of valves

3 SO 3822-3 Appliance and equipment used in water supply installation-
part 3: Mounting and operating conditions for in line valves

4 1SO 5752 Metal valves for use in ﬂanged pipe systems face to face and
center to center dimensions.

5 ISO 6002 Bolted Bonnet steel gate valves

6 ISO 5996 Cast Iron gate valves

7 1SO 4422-4 P1pe§ and.ﬁttlngs made of UPVC for water supply —
specifications — part 4 : valves

3 1SO 8242 Pplyprqpylene (PP) Valv'es for pipe under pressure — Basic
dimensions — Metric series

9 1SO 7259 Predominantly Key-Operated Cast Iron gate valves for
underground use

10 1SO 7508 UPVC Valyes for pipes under pressure — Basic dimensions —
Metric series

11 BS 5150 Cast Iron gate valves

12 BS 5163 Predominantly key — operated cast Iron gate valves for
waterworks purpose

13 BS EN19 Industrial valves Marking

14 BS EN 558 Industrial metal valves dimension for flanged pipe systems

15 BS 6683 Installation & use of valves

16 BS 6755 Test methods of valves

17 ANSI/AWWA C500 Gate valves, for water and sewerage systems

13 ANSUAWWA C509 Resilient — Seated Gate valves, for water and sewerage
systems

19 ANSI/AWWA C550 Protective Interior Coating for valves & Hydrants

20 DIN 3220-1 (ENG). Technical conditions of delivery for valves:

Enquiry order and delivery
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71 DIN 3220-2 (ENG). Technical copdltlons of delivery for valves:
General requirements
Technical conditions of delivery for valves:
22 DIN 3220-3 (ENG). Compliance of test methods
DIN 3339 ) .
23 (ENG). Valves: Body component materials
DIN EN558-1 face tO. face and center tg center dll’IlF:ﬂSlOIlS of metal
24 industrial valves for use in flanged pipe systems — PN
(ENG). ) .
designation valves
25 DIN 3352-1 (ENQG). Gate valves; General Information
2% DIN 3352-2 (ENG). gtzlslt1 Iron gate valves, with metallic seat and inside screw
27 DIN 3352-3 (ENG). StZ:rtl Iron Gate valves, with metallic seat and outside screw
28 DIN 3352-4 (ENG). Cag.t Iron gate valve, with elastomeric obdurator seating and
inside screw stem
29 DIN 3352-6 (ENG). Gate valve of unalloyed and low — alloyed steel, with internal
stem thread
30 DIN 3352-7 (ENG). Gate valve of unalloyed and low-alloyed steel, with external
stem thread
31 DIN 3352-13 (ENG). Socket end copper alloy gate valves
32 DIN 3352-6 (ENG). Double Socket CasF Irpn gate valves with elastomeric
obdurator seal and inside screw stem
33 DIN 3441-6 (ENG). UPVC valves, gate valves with inside screw stem dimensions
DIN 3500 PN 10 piston type gate valves for use in drinking water
34
(ENG). supply systems.
Bronze Wedge-type Flat-sided Gate valves, with screwed
33 DIN'86720 (ENG). Bonnet and Flanges ND 16, NW 20 to 200
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! Pressure Flow Regulating Valve

? Non-Automatic Pressure / Flow Regulator
* Needle Control Valve

* Actuator

> Automatic Control Valve

% Spring Operated Control Valve

7 Pressure Reducing Valve
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! Hydraulic Operated Control Valve
? Pilot Valve

? Piston Type

* Diaphragm Type

> Inclined Body Type Control Valve
% Hydrostatic Pressure

7 Pressure Sustaining Valve
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! Pressure Redusing & Sustaining Valve

? Pressure (Surge) Relief Valve

? Altitude (Float) Valve

* Rate of Flow Control Valve

> Pump Control Valve

® Shut-Off Head

7 Surge Anticipation (Relief) Valve

¥ Check Valve with Opening & Closing Speed Control
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' Slamming Effect

2 Solenoid Control Valve
3 Pressure Switch

* Global Valve

> Needle (Plunger) Valve
% By Pass
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Cast Iron GG 25

; \
! Body Ductile Iron GGG 40 , 50 s
2 Cover Cast Iron GG 25 fs v

Ductile Iron GGG 40 , 50 it
bl 3
3 Cylinder AISI 304 sl Gk i v
AISI 304
. ST 37 or (ANVPE
! Piston GGG 40,50 GGG 40 , 50 o
5 Seat Ring S. Steel 55 05 3Ys a0l o 5
6 Shaft X20 Crl13 ESTRRYS o 5
7 Bushing Bronze SRR Lo v
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1.Pump 2.Check Valve 3.Dismantling Joint 4. Butterfly Valve 5.Tee

6.Surge Relief Valve
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3.Needle Valve No.3
4.Check Valve No.4A
5.Check Valve No.4B

1.Vent Plug 2.Needle Valve No.2
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* Back Flow Prevention
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' Tilting Disk Check Valve

* Flap Valve

? Flush Out (Wash Out)

* Non-Slam Valve

> Lifting Disk Check Valve

% Double Plate (Wafer) Check Valve
"Nozzle Check Valve

¥ Foot Valve
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1 BS 5153 Cast Iron Check Valve for General Purposes
Backflow Prevention Devices — Reduced Pressure Principle and
2 ANSVAWWA €306 Double Check Valve Types
3 BS 4504 Circular Flanges for Pipes, Valves and Fittings
4 ANSI/AWWA C508 Single Swing Check Valves for Ordinary Water Works Service
5 ANSI/AWWA C550 Protective Interior Coatings for Valves and Hydrants
6 ANSIB16.1 Cast Iron Pipe Flanges and Flanged Fittings, Class 25, 125, 250
and 800
7 BS 87101 Spheroid Graphite or Nodular Graphite Cast Iron
8 DIN 2789 Wafer Check Valves
9 DIN 3202 Face — to — Face and Center — to — Face dimensions, Flanged
Valves
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! Fire Hydrant

? Standing Post-Dry Barrel Fire Hydrant
* Fire Hose

* Break away Mechanism
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1 BS750 Under ground fire hydrant and surface box and covers

2 AWWA C502 Dry — Barrel Fire Hydrant

3 AWWA C503 Wet — Barrel Fire Hydrant

4 AWWA M17 Installation, field testing and Maintenance of Fire Hydrant

5 NFPA 194 Screw Threads and Gaskets for Fire Hose Connections

6 DIN 3221 Underground Hydrant PN16

7 DIN 3222 Stand post Hydrant PN16

8 DIN 4055 Surface Boxes for Underground Hydrants

9 DIN 4056 ;r;;thrgcr:lt;oge?fct:: for Water for Fire-Fighting and for Fire-

10 %\;?RV-Worksheet Hydrants

1 DVGW-Worksheet Prqvigion of Water for Fire Fighting Through the Public
W405 Drinking — Water Supply

12 DIN 14375 Stand Pipe PN16
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? Positive Displacement Meter
* Bulk Meter
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> Multi-Jet Meter

% Propeller Meter

” Fire-Service (Detector-Check) Meter
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' Proportional Meters
? Restriction Orifice

3 Ventury Meters

* Throat

> Orifice Meter

% Magnetic Meters

7 Induced Current

¥ Moving (Dynamic) Ports
? Insertion Type

' Ultra Sonic Meters
"' Doppler Effect
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Measurement of Fluid Flow in Closed Conduits BS 1042 1
Spheroid Graphite or Nodular Graphite Cast Iron BS 2789 2
Measurerpent. of Flow of Cold Water-Potable Water in BS 5728 3
Closed Circuit
Bulk Flow Meter ISO 4064 4
Bulk Flow Meter Test EEC 75/33 5
Cold-Water Meters-Displacement Type ANSI-AWWA C700 6
Cold-Water Meters-Turbine Type for Customer Service ANSI-AWWA C701 7
Cold-Water Meters — Compound Type ANSI-AWWA C702 8
Cold —~Water Meters-Fire-Service Type ANSI-AWWA C703 9
Cold—.Wa}ter Meters-Propeller Type for Main Line ANSLI-AWWA C704 10
Applications
Direct-Reading Remote — Registration Systems for Cold- ANSLI-LAWWA C706 1
Water Meters
Encoder- Type Remote- Registration Systems for Cold-Water ANSLI-AWWA C707 12
Meters
Cold-Water Meters-Displacement Type, Plastic Main Case ANSI-AWWA C710 13
WaFer Meters-Selection, Installation, Testing and AWWA MANUAL M6 14
Maintenance
Flow meter in Water Supply AWWA MANUAL M33 15
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' Sand Blasting — Shot Blasting
* Primer

* Inner Wrap

* OuterWrap



e MU g ] dly) bahas. oo )15, ogas i Colaseiio DAY

23,8 oo Ui corims Jis] Ay Jgbo

é:-‘)» 9 ‘hb)‘.ﬁb‘.w‘ Y-Y-0 4

4 B b 6 dlgo b (ipoj5 (93Y g ol sladg) JSI sguil g (28 gy sl il ol (B Olasute
b g5 dlge 09,5 oolel cly) s (5950 (gl (el g s (g5looslel 5 ()18 5ra ol g ol 00035 a5 5 o
bl sy i 2)9e slaetales] g iy yeess g 1> 3511 b g (2B gy (gl2l ¢ s

sl lsliwl 4 ¢ Jol dlag 1o Wb sl e Y5 3yg0 diej O b 5 edg0 JolS 8 Slasuie cpl (63 )50 jd assls
9 uilpg s bdpe leitu b yeiS (chyaebp g Copie lojle b pis o)l  dxio lidss g 3,5kl duwhe Cguao
: 3903 dxnlye 2y & JIS, DIN, BS, AWWA, ISO o)l -y sbas lailenl Hlas aya55

ISO 5256 — Wl

swei g @V 8 sladlg) By ()b cblis (gl S8 b 8 Sids

AWWA C203 —

Vb Syl cladg) (Bl g (2l cblis (S JI5 gl by,

BS 4147 — o

SH polaw bl (gly 85 8 b
DIN 30673 — &

(Vs ladlg) (Ll 5 ()b golaw cbli> (ly (B 8 LSSy

JIS G 3491 - &

5V Glopl sladg) (26 5 S5 o cblis (ol (5 55 s

Selle cblis g g aded SUI e I (31 oS cosl lg el (ohlad b p8 Jeld (ide S 390 b
Al sl lokad b B 4 il oS 500 Elgil b g aded BUI i ) 26

5 (ISIRI) (]! ixino Slisiss g 5)likin] duwwle oo (slad)lilinl 4 Jol dlag 13 398 o dogs @dlas ans sy

235 axrle SUlgg Mallin gyl 4y ol | g g 03505 dxrlyo )5S (552080l 52 9 o lojls Sl
Ao s (g5Lwodlel g (5,5 3003 Y-Y-0 <

o cdl VYoo
S ey oS5y Wil (2B Sy 4555 il g 039 el SIS L Wl g (b g () g ! S U8
8L g)le Wb o Ayl v 4 by (Stie Blo 5 b Al S5 5 K55 iy
(5£9) dlge 4l 9 3,5 5 et ()il 350 Bl el i) ¢ Sideale b (cahawle (he) b Ay e (6) 5eT sl
25 STy 318 s 3l g 3005 G5 L)l o (VV) (Ul)IS (o atile) o Ml oalisl b ol il g S



DAY o5 b 0 S b (508 31p0 b £3Yp8 o) iy 1233 5 ey Jd

Sppo dlad b b g By by dwy & (on S S0 plosl |y T a S i A ge i ) e it pslaie 4
D9 pyS 3, Silo da 3 B0 B o b dg) clsyo cpl 10 0,5 o

baogs 7Y SISl 5 g o g gm s oS cilianle o3 wb otbanle gy b Ayl o (o)lS50e5 sl
P93 533,5 m iy 8 o oo &y J3b o 5 45) S Al 4 03,25 (sl o 35 )L |l 395 g SClo
S99 3 Sl plbia 4 3l S B 5 uebr 55 1 4 dule iz 90 0l 5 303 6 e e ) 3,55
Dgad dgdue Sl b 1y dlg) s 9 ylov o cdlg) 315 4y awle &ilyd

alie b 5 SIS 055900 (c55m 5)libuol L) ISO8501-15 x5kl Sa2 a3 mllas Blis Ll do) pdaw (65005 4
23,5 5005 i 335 03,85 (o ol b o o3ll g L bl oLl 3] o 250 (]

555 Sy il ol5iwd Db o 0313 jeue il olKiwd J3I I dlg ¢ Sjaenbe Lbgy 4 dlg) w68 a3 sl
Lb 0 ogy ol 0 Ayl adaw (eed Gliee ke bl 1y (638 (oS die g 03900 S dlg) adaw I ) Slgw) g dwgy
Ao S 568 (gladylubis] SA2 4 > 3ol J8las

b Ay Blgice ol J3I 5 Al cpplsyge g jlé 01K ol 4 b gl (59 oxiloudl >yl g ke ()38 fuad (sl

Jlie 53 opizmen 5 0lge 1S3 5 () cm 4 b a5 5l 5 08 lie 3 Wl b e 3l ey g gk
Do cbblas daome (30555

D90 0,188 LS 1 Jad L 3y 5 3)l90 cnl 38

PEIRPRISWOR A R

)iib AN L\ 9 o.)l{mu Kow cJA.> JJlS L;‘B)) (e 9y )‘ ulﬁ’@ chJL‘ )Ja) Jo <\J9j )] (§d945%0 é‘a.w d)lf)w ds?oLé

! ¥-Y-0 4
Y g 5 e Skt B 39 0 03] 0 juo3 3B aw g9 p &Y S0 )3 oS Cund (glosinr 5 ol le gy
3 S lom (glod &' By L2l loj )3 00,5 il s s 38 %y 5> o g8 e StS g e o () 2 L (5l
wBlyiged e 5l (sl Bl oloye algd s 5 (103 A 31 5200) 5L dags Cagho) o Sl b 5 31, Sl 43 ¥

! Preheating
% Sand Blast
3 Shot Blast
* Primer
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