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BIDIRECTIONAYAFER ypeKnife Gae Valve

TiBidirectioral knife gate valvewith "wafer" design.

¢ 6 2 1 LdasSau joined by screwswith internal guidesfor smooth movementof through conduit
during operation.

T t NP ghkidv3adeswitilow pressuredrop.

mtVarious seahnd gasket materials available.

niDistancebetweenfaces in @acordancewith Standard UNETEN 558 Basic Series 20.

General appkations:

TiThisknife gate valveis suitable for working with clean liquids or
liquids with aconcentration of blandsolids:
HigNFavits. ™t InduStixJ
{ S teht@eht. n /| KSMisOl ¢
C22R AYRdza G NE ® mMining.
hAaf SEGNI OlA2Zyomn dgé. dz

A4 3 3 4

SizesDN50 to DN2000 (ather dimensions tmrder).

Working (iP): 11 N&D to DN250: 10 Kg/cm?2
11 N3O0 and DN350: 8 / 10 Kg/ cm?
11 N4DO and DN450: 6 / 10 Kg/ cm?
11 NHDO and DN600: 5 / 10 Kg/ cm?
11 NBOto DN1400: 2 / 4 / 6 /10 Kg/cm?
11 NE00 to DN2000: 2 / 4 / 6Kg/ cm?

Boring: DINPN10 and ANSBL16.5 (class 50).

Other common flanges:

DINPN 16. JISSiandard.
DINPNG. AustralianStandard
DINPN25. BritishStandard.

Directives: fig. 1
tMachinery Diective: DIR 2006/ 42/ EC(MACHNERY).

TtPressure guipment Diective: DIR97/ 23/ EC (PED) ART B,3.

m t 2 ( Sxfldsive AtnfsEherésDirecive (optonal): DIR94/ 9/EC(ATEX) CAT.ZONE 2and 22 GD,

for informationon categories andzonesplease ontact Tubi Valve3echnicaliBales Bpartment.

Quality dossier:

n ! ff @stdd Gdesaticalyit CMO and material andtest certificatescanbe provided.
11 dyt®st=working presste x 15.

n  { SI|=Wworkingpiesste x 11.
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Advartagesof CMO "UBModel"

The main charaderistic of this valve is the body design.This is a body formed by two screwedparts
which have been machined on the inside, providingthe valvewith cgpacity to work with fluids in both
directionsand with the samepressure.

Thesealis located between the two parts ofthe body, and this sealis securedwith the screwsused to
attachthe two parts ofthe body.In valves DNO to DN600 the seal has anetal coreinsertedin order to
withstand thefluid pressureand allow the valve to shubff correctly. In valves over DNOB the two parts
of the body have anouter rim to ersure the seal remain# position.

Thissealdesignprovides acompletelyflat seatwith no internal cavitiesand avoidsany buildrup of sdids
in the seat ara.

The stem on the CMO valve ismade of 18/8 stainlesssteel. Thisis anather added advantage, assome
manufacturergproduceit with 13%chromeandit getsrusty very quckly.

Thehandwheel is madeof GX m™@nodular castiron. Sane manufactuers produce them in normal @st
iron which canleadto breakagesin the event of very high operating torque or knoks Theyoke has a
compact designwith the bronze actuator nut protected in a sealedand lubricaed box. This makesit
possibleto move the valvewith a key, even withoutthe handwheel 6 A y 2 (i K S NJ YpitodadgT | O i dzNB NJ
this is notpossible).

The pneumatic addzl (i 2 jgdR and lower coversare made of GJ 400 nodular castiron, makingthem
highly shock resistant. This characterigiessential ipneumatic actuators.

The pneumatic cylinder sealng joints are commercialproducts and can be purchased worldwide. This
means it is ot necessay to contactCMO everytime asealingjoint is required.

STANDARICOMPONENTS LIST ‘

info@tubi-valves.com

STAINLESSEE|

COMPONENT | IRONVERSION VERSION
M Body DW{ tp n CF8M
H 1T ¢ K NoBndail | AISI304 DUPLE? AISI316 DUPLE)
3 {R8r ¢ AISI304 AISI316
nr{ 0 doxkJed EPDM EPDM
p Beal EPDM + STEE| EPDM + STEE
c Beat Tt RCH 1000
7t { dzLJLi2 S275JR S275JR
y Btemnut BRONZE BRONZE
¢ Stem AISI303 AISI303
M nYmoke DW{ tp n DW{ tpn
M MStEemnut BRONZE BRONZE
M HSopper Nut STEEL STEEL
M oHandwheel DW{ tp n DW{ tpn
M niNut 5.6 ZINC 5.6 ZINC

table 1

VALVES
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DESIGICHARACTERISTICS

M BODY

Wafer desig reinforced cast body, comprisingtwo saewed parts. The stainlesssteel version has
RCH21000nterior nylon slides which provide smooth movementof the through conduit; on the other
hand, the GJ&00 versionsdo not require dides.

The internal surface dfoth parts is fullymachinedand assembledvith screws to forma solidblock.
Desigred with total passage, with the shap# the inside of the bdy preventing thebuilR 1t d#lsblidsin
the sealarea;this meansthat there is no cavitationin open position and, in conseuence, there is no
turbulencein the fluidandthe loss of loads miimum, thus providingarge flows.

The standard manufacturing materials are CF8Mstainkss steel and GW{ 0 podular castiron. Other
materialssuch asA216WCB carbn steel and stainlesssteel alloys (Al$316Ti, Duplex, 2543M0O, Uranus
B6,etc.) are aailabk to order. As standed, the cabon steel or nodular cast iromalvesare pained with

EROXY antircorrosive protection (colour RAL 5015). Qher types 2 F Iy { Aproe@icddNBré A @S

available to oder.

H MTHROUGH CONDUIT
The standardmanufacturing materialsare Al3304 stainksssteelin valveswith iron body and AIS316

stainlesssteel in valveswith CF8Mbody. In both caseswheneverthe high pressuresto withstand so
require,we also makeause ofDUPLEXaterial.

Othermaterials or commmations @n be suppliedo order.

Thethrough conduit is polished on both sidesto provide a smooth contact surface with the resilient
seal. At the sane time, the through onduit is rounded to prevent thesealingjoint from being cut.
Different degrees of polishing,l y (i A Tt | tehtineiitd @ngmodificaions are availableto adapt the
valves to thecustome requirements.

o 8EAT
Thistype of valve hasan elasticseatwhichis madeup of a rubberseallocatedbetween thetwo parts of

the body, securedwith the saews usedo join the two parts of thebody.

In valvesDN50 to DN600 the sealhasa metal core insertedin order to withstand the fluid pressureand
allow the valve to shuoff correctly (fig.3).

In valvesover DN60OO the two parts of the body havean outer rim to ensure the sealremainsin position
(fig. 4). Thissealdesignprovidesa completelyflat sea with no internal cavitiesand avoids any buildrup
of solids inthe seat area.

Throughconduit Throughconduit
Body \ Body
Seal ! Seal
Screws Screws
fig. 3 fig. 4
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Sealtight materials

EPDM

Thisis the standard resilient sealfitted on CMOvalves.lt canbe usedin many applicationshowever, it
is generallyused for water and products diluted in water attemperauresno higherthan 90°C* It can
also be usd with abrasive poducts and povides the valvavith 100%sealtightness.

NITRILE

Usedin fluids containing fats or oils at temperatires nohigherthan 90C. Provides thevalve with D0%
sealtightness.

VITON

Suitablefor corrosiveapplicationsand high temperaturesup to 190°Ccontinuously and peaksof 210°C.
Provides thevalve with100% sealtightness.

SILICONE

Mainly used in the food industry and for pharmaceuticd products with temperaures no higher than
200°C.Provides the valveiith sealtightnesof 100%.

PTFE

Suitablefor corrosive applicationsand pH between 2 and 12. Doesnot provide the valve with 100%
sealtightnessEstimatal leakage0.5% ofthe pipeflow.

Note: In some applicationsother types of resilient materials are used, suchas hypalm, butile or

—

natural rubber. Please&ontact us ifyou requireone of these materials.

n GASKET

Valves DN50 to DN600 not have the
traditional gasket system, but rather
rubber strip insertedin the top of each
body half. This system avoids the ne¢al
regularlyreplacethe gasketand also offers
the possibility ofregulatingthe body from
the outsideby wayof screws(fig. 5).

fig. 5

Valves over DN@®O do have the traditional
system and the standardCMO ¢nsket
comprises several lines (fromtd 6 lines) of
seal, providing the requred sealtigliness
between the body and the through conduit
and preventing any type of leakage. It is
located in an easily accessibleplace and can
be replaced without dismantling the valve
from the pipeline (Fg 6).

info@tubi-valves.com VALVES Tel. +31 (0)229 - 220 005
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Below we mdicate variougypes of gasket @ilable accorthgto the useto begivento the valve:
GREASED COTT®é¢®mmended for hydraulic serices)

Thisgasketis composedof braided cotton fibres soakel in greaseboth insideand out. It is for gereral
use in lydraulic applications irboth pumpsandvalves.

DRYCO'TON

This gaskeils composedof cotton fibres. Itis for generaluse inhydraulic applications with solids.
COTON +PTFE

Thisgasketis composedof braidedcotton fibressoakedin PTFBboth insideand out. It isfor generaluse
in hydraulic applicationsiboth pumpsand valves.

SYNTHETICFFFE

Thisgasketis composedof braided syntheticfibres soakeal in PTIE both insideand out. It is for general
use in hydraulic applicationsin both pumps and valvesand in all types of fluids, especiallycorrodve
ones induding concentrated and oxidisng oils. It is also used in liquids with solid particles in
suspension.

LUBRICAED PTFE

It ismadewith PTFHilamentsand designedto work at great speed. Itis braidedwith a diagonalsystem.
Suitable fo valves and pmps which work with almosall types of fluids, partularly with the most
corrosive,such as oxidant andoncentratedoils. It is also used iiquidswith solidcontent.

GRAPHKE

This gasketis composedof highrpurity graphite fibres. A diagonal braiding systemis used and is
impregnatd with graphite and lubricant which helps taeduceporosityandimproveoperation.

It hasa wide rangeof applicationsasgraphite is resistantto steam,water, oils, sohents, alkaliand most
acids.

CERAMCHBRE

This gasketis composedof ceramic material fibres. Its main applicatons are with air or gasat high
temperaturesandlow pressures.

SEAT/SEALS GASKET
Material |Max temp(°C Applications \EUCEL ‘ P(bar) Maxtemp
(°C)

EPDM (E) 90* b 2y nYAY S Nlahd watarf | Greagd cotton 10 100 cTm
Nitrile (N) 90* Hydrocarbonspilsand greaes Drycotton (AS) 0,5 100 C Tl
Viton (V) 200 Hydrocarbons and solvents Cotton + PTFE 30 120 CTl
Silicong(S) 200 Food Products Synthetic+ PTFE | 100 nmHnnbl nmny
PTFET) 250  [Resistantto comosion Graphite 40 650 nmny

Ceramid=ibre 0,3 1400 N1 rI

NOTEMore details and other materials availableto order. table 2

*A EPDMand Nitrile: possie up to Max temp: 120°Cto order.

p BEM

Thestemon the CMO valveis made of 18/8 stainlesssteel. Thischaracteristiqprovideshigh resistance
andexcellentO2 NNR & A 2 gropdiies A a G | y

The standard valvedesignis with y" 2 Y 11 Ns¥eri, AltYiatighrising stem is alscavailable. When a rising
stemis required for the valve, a stem had is suppliedto protect the stem from contact with dust and
dirt, besides keeping it lubrided.

‘F\-\‘ 'l/ Page5

info@tubi-valves.com ; Tel. +31 (0)229- 220 005



y/ TUBI

VALVES Nederland B.V.
PENSTOCK VALVES SERIES UB

¢ RACKINGGLAND

As mentioned above, valvesDN50 to DN600 do not havethe traditional packingsystem,but rather a
stuffing box sed built into the body. Neverthelessthe commonpackng systemis still usedin sizesover
DN6OO; this allows uniformpressure andorce tobe appliedto the gasket, thusensuring sealightness. As
standard,valveswith steelbody include a steel packing glandflange,while for valveswith stainless
steel baly thisis made of &inless steel.

T ACTUATORS

Alltypesof aduators carbe supplied,with the advantage that, thanks tothe CMO design,they are fully
interchangeable. This design allowscusibmers to change the aduators themselvesand no extra
assemblyaccessoriesare required. A design chamacteristic of QMO valvesis that all actuators are
interchangeable.

Manual: Automatic:
Handvheelwith noy” T NJstami y 3 Electric actutor
Handvheelwith risingstem Pneumaticcylinder
Chainwheel Hydraulic cylinder
Lever

Gears

Others(squae stem, etc)

Wide rangeof accessories available:
Mechanical oppers

Lockingdevies

Emergency manualactuators

Electrovalves

Positioners fig. 8
Limit switches

Proximityswitches

Leaning floostand (Fg. 7)

Straidnt floor stands(fig. 8)

fig. 7

Stem extensionbavealsobeendevebped, allowingthe actuator to be locatedfar awvay from the vdve,
to suitall needs. Please caunlt our technicians befoehand.

‘F\-\‘ 'f/ Page6
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Har\:vdi/t\;]heel Pneumaic Electrcmt Handvheel with _Hydraulic
- actuator motor aduator NOb mNR & Ay 3 agdiudr
risingstem

ACCESSORIASD OPTIONS

Differentaccessories are available tadapt the valve to specifiworkingconditionssuch as:

Mirror polished through conduit:

Themirror polishedthrough conduit isespeciallrecommendedn the food industryand, asstandard,in
applicationsin which solids @n stickto the through conduit. It is an alternativeto ensure the solidsslide
off and do notstick tothe throughconduit.

PTFEihed through conduit:
Aswith the mirror polishedthrough conduit, it improvesthe @I f @$&s@riceto productsthat can stick
to the through canduit.

Stellited through conduit:
Stellite is addd to the through caduitQ ldwer perimeterto protect it from abrasion.

Scraper in thegasket:
Its function isto cleanthe throughconduit during the opening movementand prevent possibledamage

to the gaslet.

Air injectionsin the gaslet:
Byinjecting air inthe gasket,anair chamber is creaged whichimproves seal tightness.

‘\-\‘ 'I/ Page7
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Cased bdy:
Recommendd in applications inwhich the fluidcan harden and

solidifyinsidethe @ I f BofyQARn external jacket keepthe body E';Tarﬁr;y fig. 10
temperatureconstart, preventingthe fluid from solidifying. actuator
Electrovalvegfig. 10):
For air distributiorto pneumatic actuators.
Conrection boxes, wiringand pneumatic piping: Electrovale
Units supplied fullassembledvith allthe necessaryccessories.
Limit

Mechanical limit switches,inductive sensorsand positioners:
Installationof limit switches(fig. 10) or inductive switcheg
indicatespecificvalve positionand positioners to ingtate
continuousposition.

switches

Mechanical lockingdevice:
Allowsthe valveto be mechanicdly lockedin a set position for
longperiods.

Stroke Imiting mechanical sops:
Allow the stroke tdoe mechanically gdsted, limiting thevalve run.

Emergencymanual actuator(hand wheel/ gear box):
Allows manuabperationof the valve irthe eventof power or air failure(Hg 10).

+ 10§€h and pentagonaldiaphragmwith indication rule:
Recommendedor applicaions in which it is necessaryto regulate the flow, it allows flow control
accading tothe valve's opeimg perentage.

Interchangeable actuators:
All acuators ae easly interchangedle.

Actuator or yoke support:
Made of BPOXYiT @t&d steel (or stainlesssteel to order), itsrobust design gves it great rigidity in order to
resist the most adverse opeaation conditiors.

Epoxy coating:

All carbon steel or nodularcagrrdn components and bodies of the CMO valves are EROXYcoated, giving
the valves great resistanceto corrosion and an excellent surface finish. CMQ& standard colour is blue
RAI5015.

TUE

info@tubi-valves.com
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TYPE®FEXTENSION

When the valveneedsto be operatedfrom a distance the following different typesof actuatorscan be
fitted:

1 rExtensio: Floor Stand.

Thisextensionis performedby couplinga spindleto the stem. By defining
the length of the spindle,the desiredextensionis achiewed. A floor stand
is namallyinstalled to support the actuator.

|

' o
fig. 11 S The definiton variables ares follows:
H1:Distancefrom the valveshaft to the base ofthe seind.
d1: Separation from thewall to the end of the mnnecting flange.
.
L e ] Characteristics:

it can becoupledto anytype of actuator.

'_ mA stemsuppoNJi 1 Isdmicétrnended (figl2) every 1.5 m.

o i The standad floor stand is 800 mm high (fig. 11). Other floor stand
: ""*' measurementsavailable to oder.

TIA position indicator canbe fitted to determinethe @ | t @efosdtage of
opening.

miPossibilityof leaning floor sand (fig.13).

H1

d - ey

| COMPONENTSIST

Component Standard Vesion

Stem AISI303

Spindle AISI304

D dzA R S 1t & |Carbon steelith BFPOX coating

Slide Nylon

Floor Sand D WH0Gwith ERDXYcoating
Tabk 3

‘F\-\' 7/ Page9
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2 niextension: Pipe(fig. 14)

Characteristics:

m !

3 niExtensio: Exterded
SupportPlates (fig.15)

When a short extensionis
required,it can be
achievedby extending
the aupport plates. An
intermediateyoke @n be
fitted to reinforce the
supportplatesstructure.

fig. 15

SERIES UB

Consist®f raising the actuator. Thepipe will rotate with the wheelor key when the
valve is operatedalthoughthis will always remaiat the same heght.

The definiton variables ee as follows:
H1:Distancefrom the valveshaft to the requiredheight of the actuator.
d1: Separation from thewall to the end of the mnnecting flange.

1 afdérd atuators: Handwheel andSquare{ G SY ¢ @
UpPort3S3 dias rec®mnended everyl.5m.
¢ EnBard@ndterials are: EBXY oated carbon steel orstainless steel.

41 9 E t: Safdarjomt (Fig.16)

If the valve and the actuator are not in
correct alignment, the problem can be
resolvedby fitting a universaljoint.

info@tubi-valves.com VALVES
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HANDWHERWith NontRisingStem

1 Suitablewhenno sizelimitations exst.
B = max. widh of the valve(without actuator).
D = max.height of the valve(without actuator).

1 Options:
m [ AYAdiesy3d &6Ad
n 9 E (i Swind, pige/ piaes,...
m { ljsten.NB

1 Actuatorcomprising:
m I FYRgKSSt o
nm {GSYo
m  bdzi &

9 Available: DN56 DN2000pther DNto order.

9 From DN356he actuatoriswith gearedmotor.

50 10 1,158 2.7 43 | 101 66 241 281 225
65 10 1,954 4.5 46 | 101 73 268 306 225
80 10 2,958 I 46 | 101 96 292 331 225
100 10 4,618 11 52 |1 101 | 105 324 363 225
125 10 7,215 17 56 [ 111 ] 119 362 401 225

150 10 10,389 24 56 | 111 | 137 412 451 225

200 10 18,485 53 60 [ 130 | 162 525 578 | 380
250 10 28,901 83 68 | 130 | 194 626 687 | 380

8 33,403 115 779 450
300 =35 anee6 | 143 | ‘° [0 A9 | 70 75 as0
8 45,578 157 Tt Tt
350 10 56,825 195 78 |- 320 | 251 882 R
6 44,683 174 mm) 71w
400 10 74,249 88 102 |- 320 | 280 982 ey
6 56,694 220 ) ) ) M| T
450 10 93,876 218 114 |1 320 | 306 | 1,082 iy
5 58,370 227 ) ) ) M| T
500 10 116,248 636 127 |1 320 [ 345 | 1,190 gy P ——
5 84,360 376 ) ) ) | T
600 10 167,786 918 154 | 320 | 403 | 1,385 gy [
table 4
‘\\‘ 'f/ Pagell
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HANDWHEBICHAIN

9 Widely used in raised installations with difficult
acess,the handwheelisfitted in verticalposition.

1 B= max. wdth of the valve(without actuator).
D = max.height of the valve(without actuator).

9 Options:
nm [ AYAdiesyd &6 A
n 9 E( S ¢nd, pipeypiates, .4 i

9 Actuatorcomprising:
nm I FYyRsKSSt o
n {GSyo
m  bdzi &

9 Available: DN5@ DN600other DNto order.

9 From DN256he actuatoriswith gearssee * in table.

DRAW TCRQU
(Nw)  (Nm)
50 | 10 1158 | 2.7 | 43 | 10L| 66 | 241 | 281 | 225
65 | 10 1054 | 45 | 46 |101| 73 | 268 | 306 | 225
80 | 10 2058 7 26 | 101 ] 96 | 202 | 331 | 225
00| 10 2618 | 1L | 52 | 101 ] 105 | 324 | 363 | 25
125 | 10 7215 | 17 | 56 | 111 | 119 | 362 | 401 | 225
150 | 10 | 10389 | 24 | 56 | 111 | 137 | 412 | 451 | 225
200 | 10 | 18485 | 53 | 60 | 130| 162 | 525 | 578 | 300
250 | 10 | 28901 | 83 | 68 | 130 | 194 | 626 | 687 | 300
8 33403 | 115 7000 | 300%
300 10 41,666 143 78 | 130\ 219 | 726 1,000 | 300*
8 45578 | 157 1.156 | 300"
350 0 [ 6825 | 195 | ‘8 [30 [ 1 | 882 1507 a0z
6 44,633 | 174 1.256 | 300"
400 10 74,249 288 102 |-320 | 280 | 982 1,307 | 402*
6 56,604 | 220 1 _ 1,356 | 300"
40 ™0 [ 03876 | aws | M4 [320| 306 | 10821767 T a0
5 58370 | 227 ] _ 1515 | 4027
500 10 [ 116248 | 636 | 127 [320 | 345 [ 1190 I o0 e 400
5 84360 | 376 ] _ 1728 | 402%
600 30 [ 167786 | o18 | 124 | 320 | 403 | 1385 o651 202
table 5

info@tubi-valves.com
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LEVER

1 This is a fasaduator.

9 B=max.width of the valve(without
actuator).

B =max. height of the valve(without
actuator).

9 The atuator includes:
nm [ S@SNW
T ddleJA
D dwisiné
m 9 E {inBtiNgsWwitches to
maintain position.

9 Available: D50 to DN200, ather DN to
order.

* Aduator desgnedto run at 2 Kg/cm?2of
differential pressure (B).

fig. 19
P DRAW
N (K;/C B ooy | A | B C D L o) P
50 | 10 241 | 43 | 91 | 66 | 241 | 325 | 155 | 504
65| 10* 206 | 46 | 91 | 73 | 268 | 325 | 155 | 526
80 | 10* 613 | 46 | 91 | 96 | 292 | 325 | 155 | 549
100 10* 954« | 52 | o1 | 105 | 324 | 325 | 155 | 605

125 10* 1494* | 56 [ 101 | 119 362 425 155 902
150 10* 2,151* | 56 [ 101 | 137 412 425 155 956
200 10* 3832 | 60 | 118 | 162 525 620 290 | 1,027

table 6

‘\-\‘ "/ Pagel3

info@tubi-valves.com VALVES Tel. +31 (0)229 - 220 005



\g y/ TUBI

VALVES Nederland B.V.
PENSTOCK VALVES SERIES UB

GEAREMOTOR

1 Thisisreconmendedfrom DN350.

1 B= max. widh of the valve(without actuator).
B = max. eight of the valve(without actuator).

1 Options:
m /| KFEAYysgKSSt o
nm [ AYAdiesyd &6 A
n 9 E{ S ¢nd, pipeypiates, A i
1 Actuatorcomprising:
n {GSYyo
m ,218®
m /| 2 ap&igearkox.
m I FYRgKSSt o
9 Standardreduction ratio= 4to 1.

9 Available: DNbOto DN2000,other DNto order.

DRAW ’TCRQU

(Nw) — (Nm)
50 10 1,158 2.7 43 | 101 66 241 365 515 | 300
65 10 1,954 4.5 46 [ 101 73 268 392 542 | 300
80 10 2,958 7 46 | 101 96 292 416 566 | 300
100 10 4,618 11 52 |1 101 | 105 324 448 598 | 300
125 10 7,215 17 56 | 111 | 119 362 486 636 | 300
150 10 10,389 24 56 | 111 | 137 412 536 686 | 300
200 10 18,485 53 60 [ 130 | 162 525 649 799 | 300
250 10 28,901 83 68 | 130 | 194 626 750 900 | 300

8 33,403 115 850 |1,000| 300

300 78 |-130 |- 219 | 726

10 41,666 143 850 | 1,000 300
o [ & 1B BT Ty oo | 0w 1] LI
|5 S T oo o | ow [Tl
e e e P T e
o [ 5 | S8 BT o [ s [ a2 [0
600 5 84,360 376 154 | 320 | 403 | 1385 1527 | 1,752 | 450

10 167,786 918 1661|1886 450
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