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LUBRICATION RATES FOR COMPRESSOR CYLINDERS

L DisgHARGE | L oo d [ LTI P TTPTTT ] To-ues
preESsURE | 8 | B8Z[2[88 _
n NI COMPRESSOR CYLINDER LUBE RATES N
- AN XAAAA] | To determine amount of lubricont required, follow | |
A NAX A A/ 2ol=|  vertical line up from specific “cylinder bore” fo prop- | |
A1/ PP ~ | er “stroke”, thence horizontally to operating “RPM”,
6 A VAT A, " [ | and then vertically to “discharge pressure” line. Fol- | |
ANAX TN = | low horizontally to left from this point and read “pints ||
Eﬁ A NAX X XA “E,| per day”. Follow horizontally to right and read op- | ]
7 A TAV 7 PA POl-19|  proximate equivalent in “drops per minute”. |
EI:. L/ i i VA AL 0B 5 Example: An 18" cylinder with an 11" stroke B
2 WA NAY XA o 2 operating at 327 RPM ot 200 PSIG discharge B
d . AN Y VA Lol—12 pressure requires about 2.1 pts./ day or about |
/Z/’:”J"/'df,:/ e 21 drops/min. N
A / 2t
/é 7' ;:" ;f‘l""‘ e e e e e e L [ e MOTE - Read instructions on TD-1163, in Section IV, —|
d_l///z,f i before using this chart, -
/ |
= t 3
_? BEM 2001 300 500 STROKE
n !If ,/" ,') LA 16709 3!
| A LA 4 il
ANAVAVAV4P Al e i |
1 I L e et
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Standard Cylinder 0il Recommendations
OPERATING CONDITHONS TYFEI TYFE2 TYFEXX | TYPE3Z |TYPE3X
Cylinder diameter (in.) . M, 26 Max. 26 hax. 26 (her 26 | Orrer 26
{em.} M, 66 Max. 66 Max. 66 Chor 66 | Oreer 66
Dischearpe Temperature (°F) . Max, 350 Max. 350 Max. 350 Creer 350 | Oreer 350
{2C) . Max, 177 Max. 177 bax. 177 Ower LTT | Orver 177
Condensed water vapor present Mo Ma Yes o Ka Yes or
pisgible possible
Suspended liguid present . Mo Mo Yes o MHa Tes o
pessikle prossihle
Special requirements; All Multistage
or circulator cylinders with dis-
charge presause of 3000 e TOKD piig
(140 to 490 kgfeme). . . . . . No Mo Mo Required | Required
OIL REQUIREMENTS
Flash Point - Open Cup (PF) . JH Mim, SED Min, ZE0 Min. 10 Min. [ 10 Min.
(&) . 177 Min, 193 Mimn. 193 Min. 210 Min. | 210 Min.
Viscosity at 1009F (37.89C):
Saybalt Universal, SSU 420 Max. | ———e - TAO Max. | —
Kinematic Yiscosty, €5 90.5 Max, - 1684 Max. | ———— ———
Viscosity at 210MF (98.94C)-
Savbolt Universal, 550 50 Min. 54 Min. 00 Wlin, 105 Min. | 105 Min,
Kinematic Yiscosity, C8 T.27 Min. 5,45 Min 1.2 Min. 21.5 Man. | 21.5 Min.
Carhan Residue (Conradson) .25 Max. 045 Max.® | 045 Max.* | 065 Max, | 0,65 Max.
Sullated Ash .40 M, ———— — e ———
Meatralization ¥alae {colar)
Tzl Ackd Ml OiD Max®® | =e————— ————— || —
Strang Acid Mumbser 0.00 Mazx, 0.0 Max., | 0.00Max 0,00 Max. | 0,00 Max
Ash-free basls
=+  On straight méneral op addithre-trezated, non-deterpsnt olls,

Type ZX — Compounded compressor cylinder of boundary lubrication and must resist the wash.
oil or detergent engine oll is recommended. This ing effect of the particular condensate invoived,
ofl must be capable of providing an improved state
of boundary lubrication and must resist the wash- SERVICE CONSIDERATIONS
ing effect of the particular condensate involved,

(o) When Type 1 ofl is recommended, oils on the

Type 3 — Rust and/or oxidation-inhibited oil or high side of the viscosity range are favored for
siraight mineral oil sccaptable. slngle-stage compressors,

Type 3X — Compounded compmssor cylinder (b) On multi-stage and circolator type compres
oil or detergent engine ol is recommended. This som, it is necessary to use a higher viscosily
oil must be capable of providing an improved state oil than is indicated by eylinder size, Cyhinders
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E DRILL SIZE
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8 PITCH ROD - 7* BETWEEN
CO-BORES SHOWS 289
OVERTIGHTENING REQUIRED

A TAPER FIT.
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NO. THREADS AND LENGTH L. To FInD §°

LENGTH-L (INCHES)

MINOVAR COLLARS
USED ONLY WITH

& |

A/ / / ALUMINUM PISTONS,
INCLUDE THE LENGTH
 E y. OF THESE COLLARS

WHEMN DETERMINING

i T

-
L St

7 THE “L" DIMENSION
L
L4 7S

NOTE: LENGTH “L" 1S TOTAL DISTANCE BETWEEN
PISTON ROD SHOULDER AND THE NUT FACE

NOTE: THIS CURVE APPLIES TO ALL PISTONS WITH STRAIGHT BORES.
DO NOT USE THIS CURVE ON PISTONS THAT USE RODS WITH
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Original Clearance
Name of Part Micrometer Feeler

Main Bearing (Vertical — Measured between
Top of Crankshaft and Main Bearing Shell} . . . . . . 0.010 to 0,012 0,009 to 0,011
Main Bearing Shim Tab to Crankshaft . . . . . . . . -_— 0.0015 o 0,006
Main Bearlng Total Crush . . . . . . . . . . . . - 0.005 to 0,015
Crankshaft Total Thrust . . . . . . . . . . . .. - 0016 to0.025
Connecting Rod Bearing to Crank Pin, Diametral | , . 0.010 to 0.012 0,008 to0.011
Connecting Rod Bearing Shim Tab to Crank Pin . . . . 0.0015 to 0.006
Crank Pin Bearing Total Crush. . . . . e —_— 0.006 to0.013
Total Side Clearance Between Curmectmg BRod S
Thrust Shoes and Crank Webs . , . ' non . 0.016 to0.025
Crosshead Pin to Connecting Rod Bushing, Diametral . . 0,009 to 0,012 0.008 to0.011
Croashead Pin Bushing to Connecting Rod {Interference) 0.004 to 0.006
Crosshead Shoe to Guide

1.CGld. . . . . . . . ... ... .. 5 ¢ 0,019 to 0.021 0.018 to0.020

2, Hot (Minimum) . . .. . . . . ... ... 0.010
Main Bearing Tie Rod Spacer to Frame (Interference
Bpacer Length Les Opening Stamped on Frame) . . . 0.006 te 0.009
Compressor Piston Rod Run-Out, Maximum . . . ., . 0,005
Crankshaft to Main Bearing Fit (Measured at Bottom of Shaft
and Main Bearing Shell) . . . . . , . , . ., . .. 0.0016 Feeler Should Not Start

el Hld (6 gue aliols abausly 4y T Jus &5 Siiwd 28l9 odlie ] yieS 35 9
OS Lo T 71 5L g poS wlabd Lo mn 0 wbw Sl I )50 )ludS Hlado j) Joaa)s
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Dizstance
Bolt or Stud Location Size Across Flats ﬁ’;;"“ Torque or Stretch
1
In mm D ft-1bs kg-m
Main Bearing Cap Bolt 1-3/88NC| 2-3/16 51 30,000 T00 a7
Connecting Rod Bolt 1-3/4-12 2.5/8 67 | 32,700 0.017 to 0.019"
to 35,000 Stretoh#®
(0.43 to 0.48 mm)

Frame Extension Stud Nut 1.1/8.7 1-13/16 46 20,000 233 a2
Crankshaft Counterweight Bolt#*#+ 1.3/4-12p | 2-3/4 70 42 000 1970 272
Dalance Weight Bolpe s 1-ap 1-1:2 a5 30,000 245 34
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TYPE 75KF VALVE

A-5edt Thickness - = = = = 2 s s v s 2w o o 0 2 u HIN. 1.650
B-Shoulder Helght = = = = = = = = o = = 2 = 5 = = & - MIN., .900

C - 5tep Dinension Toward Cylinder = = « = - - - = = a . BAX. 765

D - Stopplate Rim To Bottom Of Cushlon Groove - = = = = AT =, 004 -, 004
E - Stopplate Rim To Top Of Cushion Groove - -.= = = - - 062 +.004 -, 004
F = Plate ThiCknoas = = = = o = o = 2 2 8 5 0 2w = = - MIN. .100

G - Rim To Bottom Of Spring Hole - = = = « = = = = - - . MIN, 29/32
He-Port Width At Feco = = = = = = = = = = 2 = = = = ‘= = MIN, 1/4

L - Lift (Not Illustrated) = = = = = = = = = - a2 = == 062 +.010 -.010

Note: Life "L Can Be Checked With Depth Micrometers.

I=
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TYPE 7T5KP VALVES

Observe the limiting dimensions given below,

N

(A1l Dimensions are in Inches)

A - Seat Thickmess - - - . . . _ .. _ _ _.._ = = = - MIN. 1.650

B - Shoulder Hedght - - - - . - = « == -me - s o . MIN. L300

C - Step Dimension Teward Cylinder - = - - o _ . _ - MAX, .75

D - Stopplate Rim To Bottom Of Cushion Groove - - - - 174 +,004 -.004
E - Stopplate Rim Te Top Of Cushion Groove - - w - . _ 062 +. 004 - 004
F - Plate Thickness - - - - - . e L R T = - MIN. .l00

G - Rim To Bottom Of Spring Hole - - = - . . o . _ MIN, 29/32

H - Port Wideh At Face = - = = = w o - o _ . < = = - - MIN. 1/4

L= Lift (Not Illuserated) - - - - - . ., == ow oo a LDED 4,010 -, 000

Note: Lift "L* Can he Ehnnf_nﬁ Kith Depth Micromepers.

(SplSo owrigo) Gl 9 ool 9 Ol (sl oL
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Observe the limiting dimensions Eiven below.

B H

§ T Seat Thickness - - - . ... __
B - Step Dimension Towgrd Cylinder On Inlet Valve - - .
C - Step Dimension Toward Crlinder On Discharge Valve -
D - Shouider Height On Seat- - - - . . _ _ _ =Inlat- - .

Discharge- - -

E - Huh To Rim Dimcnsion Oy Stepplate - - - .Iple. - .

Discharge. - .

F = Hub To Bottoem gf Kecess Dimonsion- - - - . Inlet- - -
Discharge- - -
G - Stopplate Thickness- « - o . . _ _ _ _ . . Inlet- - -
Discharge. - .
H - Yalve Plate Thickness - = - oo T -
J = Lift Of Vglve Flate - - - .. __.__ .. Inlet- - .
Discharge- . -
M = Seat Ta stopplate Rin Dimension = -« - - - Inlet- - .

MIN, 1.5/8

135 4,004 - op4
625 +.004 -, 004
MIN, 7/8

MIN, 7/8

0.080 +, 008 - 008
N.080 =.008 ~.008
0.170 +.008 -, p08
0.170 +.008 -, pos
MIN, 1"

MIN, 1

MIN. 0.082

0.080 +. 008 -, 008
0,080 +.008 -.008
0.080 «,008 -, 003
0. 080 +,.008 -.008
1/16

www.me-en.com

(SolSo owaipo) Gl 9 ol g Ol Csiyinl ool




P o pe gy slagly lasidung ol

Type 54 Valve

Observe the limiting dimensions Eiven below,

[5=] L= T ™

A D EF @
| .
%,
b N
B M
Seat Thickness - - - - - - _ L ... ... _._ MIN. 1-5/8

Step Dimension Toward Cylinder
Step Dimension Toward Cy
shoulder Height On Seat

Hub To Rim Dimension on Stopplite
Hub To Bottom Of Recess Dimension
stopplate Thickness

Valve Plate Thickness
Lift Of valve Plate

Seat To Stopplate Rim Dimension

Seat Bead Height

s m E = = -

On Inlet Valve - -
linder On Discharge Valye-
--------- Inlet- -

MHscharge- -

----- Inlet- -

Discharge- -

----- Inlet- -

Discharge- -

------------ Inlet- -

Discharge- -

-|.—.-_|--..——-.—-_.__

(125 +. 004 -,004
625 +, 004 -, 004

MIN. 7/8
MIN. 7/8
0.105 +.008
0.080 +,008
0.195 +,008
0.170 +.008
MIN. 1
MIN, 1v
MIN. 0.082
0.105 +_ 008
0.080 +.008
0.105 «, 008
0.080 +, 008
1/16

008
008
-.008
-.008

]

- 008
-. 008
-. 008
-. 008

www.me-en.com
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. Air filter TISHH11.2) Compressor element
ASb. 2) Blow-off silencer outlet temperature
ASi, Air intake silencer indicator/shut-down
ASI. 1) Air outlet silencer, LP TISHH11.1)  LP element outlet

element * temperature
ASo, Air outlet silencer indicator/shut-down
g‘"’- 3) Air outlet valve switch
C"- Balancing piston TISHH18.1)  HP element inlet
CE- 1) Aftercooler . temperature
i 1) Bleed-off cooler indicator/shut-down
thﬂ Intercooler switch

. Check valve TISHH21.1)  HP element outlet
Eh. 1) HP compressor temperature
- element indicator/shut-down

—— Compressor element switch .
ER (LP element on ZR) TV. Air inlet throttle valve
- Electric regulator
GC. Gear casing UA. Unloader cylinder
Gpd. Working pressure UP. Un!nadfsr piston
_ gauge Uv. Unloading valve
Gpi. 1) Intercooler pressure Yi. Loading. solenoid
gauge valve ‘

Gtd. 1) Air outlet temperature 1. Chamber, piston
gauge spring side

Gy, Air filter vacuum 2 Chamber, piston
gauge pressure side

IM. o : 3 Diaphragm-type
Air inlet throttle casina - Féh JP

MTa. 1) Moisture trap, 4 gﬁg mll::ne?' vave

MTL. 1) E::ﬁ:;ﬁgi: atmospheric pressure

) in tercoulerap' 5, Unloader plunger

PSR29. Air pressure switch ? gguﬁ;?g:ff;m

Rf. Oil flow restrictor BI e

SV1.1) Intercooler relief B Starting pﬁmger
valve(s) y .

e saywhemee |0 bt drl
on By

TISHH11.2) Compressor element }; $m”}|°" dreult
outlet temperature : 0 Of sump
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piless

COMPRESSOR TROUBLE SHOOTING CHART (Continued)

TROUBLE PROBABLE CAUSE(S) REMEDIES
EXCESSIVE PACKING 1. Worn packing rings. 1. Eeplace packing rings.
LEAKAGE 2, Improper lube oil 2. Use correct lube oil and increase

and/or insufficient lube lube rate. Refer to PART IT1-B.
rate (blue rings).

3. Dirt in packing. 3. Clean piping/gas supply.

4, Excessive rate of pres- 4, Reduce pressure and increase
sure increase. at more gradual rate.

b, Packing rings assembled 5. Reassemble per instruections
incorrectly. given in PART II-A.

6, Improper ring side or 6. Establish correct clearances.
end gap clearance. Refer to PART II-A.

7. Plugged packing vent 7. Remove blockage and provide
system. low point drains.

8. Scored piston rod. 8. Replace rod.

9. Excessive piston rod 9. Correct run-out, Reshim cross-
run-out. head.

PACKING OVER- 1. Lubrication failure. 1. Replace lubricator check valve/
HEATING _ lubricator pumping unit.

2, Improper lube oil and/or 9. Use correct lube oil and increase
insufficient lube rate, lube rate. Refer to PART III-B.

3. Insufficient cooling. 3. Clean coolant passages/install

water filter fincrease supply pres-
sure. Reduce coolant inlet
temperature.
EXCESSIVE CARBON 1. Excessive lube oil. 1. Adjust lube supply per PART
ON VALVES I[II-B.

2. Improper lube oil (too 2, Use lube oil per PART III-B.
light, high earbon residue).

3. 0il carryover from inlet 3. Install oil separators/drain
system or previous stage. syaterm.

4, Broken or leaking valves 4. HRepair/replace parts.
causing high temperature,

5. Excessive temperature 6. Clean exchangers, valves and
due to high pressure correct cause of high pressure.
ratio across cylinders.

RELIEF VALVE 1. Faulty relief valve. 1. Test and reset.
POFPPING 2. Leaking suction valves 2. Repair/replace defective parts.
or rings on next higher
stage,
3. Obstruction (foreign 3. Helieve obstruction.

material, rags), blind or
valve closed in discharge

line,
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COMPRESSOR TROUBLE SHOOTING CHART (Continued)

TROUBLE

PROBABLE CAUSE(8)

REMEDIES

HIGH DISCHARGE 1. Excessive ratio on 1. Repair valves/rings.
TEMPERATURE cylinder due to leaking
inlet valves or rings on
next higher stage.
2. Fouled intercooler/ 2. Clean intercooler/piping. Reduce
piping. lube rates,
4. Leaking dischargevalves 3. Repair/replace parts,
or piston rings,
4. High inlet temperature. 4, Clean intercooler.
b, Fouled water jackets b. Clean jackets.
on cylinder. :
6. Improper lube oil and/ 6. Use correct lube oil and correct
or lube rate, lube rate, Refer to PART III-B.
FRAME KNOCKS 1. Loose crosshead pin, 1. Tighten/replace loose parts,
: pin caps or crosshead
shoes.
2. Looss/worn main, crank- 2. Tighten/replace bearings, check
pin or crosshead bearings. clearance per PART II.
3. Low oil pressure, 3. Increase oil pressure, repair leaks,
4. Cold oil. 4. Warm oil before loading unit.
Reduce water supply to oil
cooler.
5. Incorrect oil. 5. Use proper oil per PART III-A.
6. Knock is actually from 6. Tighten piston nut, etc. Refer to
cylinder end. “TROUBLE-NOISE IN
CYLINDER™.
CRANKSHAFT OIL 1. Faulty seal installation. 1. Resel seal as described in
SEAL LEAKS PART IIL.
2. Clogged drain hole, 2. Clear ohstruction.
PISTON ROD OIL 1. Worn scraper rings. 1. Replace rings.
SCEAPER LEAKS 2. Scrapers incorrectly 2. Assemble per PART II-A.
assembled,
3. Worn/scored rod. 3. Replace rod.
4, Improper fit of rings to 4. Replace rings.

rod /side clearance,
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COMPRESSOR
 TROUBLE SHOOTING CHART

POSITIVE DISPLACEMENT COMPRESSORS
Check List for Compressor Inspection and Observation

MUMBERS IN PROBGLEM COLUMN
INDICATE QRDER IN WHICH
POSSIBLE CAUSES SHOULD

BE TRACED

PROBLEMS

Imtar-

Comprassor Cylinder
s

Deliver Air or Gas
Owar Heats

Insufflcient
Compresiar Renning

Failure Ta
Copacity
Insufficient
Préssaira

Gaar Owar Heals
Campaessnr
Hmocks
Campressor
Wiborabei

coolor Pressure
Intercoaler

-

Receiver Prossurs
High

Caooli H.O D&
Caecar Wigh
Mator Fails

Prassare Low
Ta Start

Dischargs Gas

Temp. Hi

Valves Ower

Huoat
Carbonacoous

Mator Owver
Abmormal
Deposite

POSSIBLE CAUSES

Resiricted Suction Ling

Dirty or Defactive Alr Filer

[T S

Warn ar Broken Valwas L P

Worn or Broken Valves H. P.

Defoctive Unloading Systam L. P.

Defective Unleading System M. P.

Excoaslve System Lesksge

Speed Incormect

Warn Piston Rings L P

‘Worn Pisten Rings H. P,

Syatem Demend Exceands Compresser Capacity

Emesssiva Woar

Inadeguate Cosling Watar Chuantity

Excessive Distharge Pressins

Inedequate Cylinder Lubricatlan

|nadaguate Rumning Gear Lubricstion

Ircorrect E'ectrical Chsracharislics

Mator Tea Senall

Excassive Balt Temsion

Valtage Low

=N ] PTY
=

Lewia Flywhoel or Pulley

-

Excamsive Besring Claarance

Lessn Pisign Rad Mot

Loose Motar Rater or Shafi

Exeapive Cromhasd Clearance

Iresufficlent Head Clearanta

Locss Figien

& | | | | |2

Rurning Unlosded Tea Lang

il

Improper Foundation or Grouting

Wadges Left Under Foundation

Mizalignment (Duplex Type)

Piping Improperly Supported

Abnarmal Intercoalés Prasuna

Dirty Intercealer

Dirty Cylinder Jackets

Motor Cverlosd Relay Tripped

Excesaive Cylinder Lubricstion

Incorrect Lubricating il

Discharge Gas Temperature Tes High

Lbguid Carry-cves

Dirt, Rust Entaring Cylinder

Resonant Pubsation {Inkat or Dischargs|

* lnbat Valves
Mefa: &lso refer bo Compremar Cylinder Data in Section IV,
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L COMPRESSOR TYPE:

15" STROKE 4HHE-VK-3

O, CYLINDER DATA AND PERFORMANCE:

Service I _(HYDROGEN)
Stape 1 2 3
Cylinder Dia., in, (2)iz-1/2) 11-172 i=3f4
Stroke, in. 15 15 15
Cylinder Type- DA DA DA
| Material NI SB SB
Liner YES YES YES
R
E | Pockets, - - =
G ' 759.5 | 626.5 341.5
U [ Volumes, cu. in.
L .
A | and Labels - - - I
T
I
O
N
Percent of Full Load 100
Pockets Open -_— - —
Inilsaders Actuated - - —
Intake Pressure, psig 196 498 1239
Intake Temperature, °F 110 110 110
Discharge Pressure, psig 5018 1265 TEED
Discharge Temperature, °F *| 275 279 262
Piston Displacement, cfm 1294 542 227
Capacity at Inlet, cfm 1041 425 175.4
Dry MMSCED.

ref, 14.7 psiA§ 60°F 19.03 |
BHP per S5Stage 1100 1107 I 1042
Total BHP 3249
RPM 320
Barometric Pressure, psiA 12.0

#* Discharge Temperature is estimated as an adiabatic rise.

Key to abbreviations:

CBOH = Clearance Bottle in Outer Head

CI = Cast Iron
s = Cast Steel
DA = Double Acting

FVCP = Fixed Volume Clearance Pocket

NI = Nodular Iron

SAFE = Single Acting Frame End

BAOQE = Single Acting Outer End

SB  =B5teel Billett

SF  =B8teel Forging

TR  =Tail Red

VVCP =Variable Volume Clearance Pocket
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PNEUMATIC BARRING DEVICE
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DISCHARGE VALVE ACCESSORY

www.me-en.com (SplSo owrigo) Gl 9 ool 9 Ol (sl oL







U001 (5l ygu paod (gl il dg g | louds

(SplSo owrigo) Gl 9 ool 9 Ol (sl oL




www.me-en.com (SplSo owrigo) Gl 9 ool 9 Ol (sl oL




T U REIqA,

anj |::| |:| 1]

37 alfizzdl g U

L
T
[
==
P}
=

P aiyE=i

i UAGEIgI,

P A=

1y

I ||j|:| |:|||
|| |_| UanEIql .|'I'|,

www.me-en.com (Sl (sowipo) il 9 ool g ol (sl oL




www.me-en.com (SwlSo (sawripo) il o ool o Ol Lyl ol






