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BIDIRECTIONAL FLANGED REDUCED BORE VALVE

DESCRIPTION

• Unidirectional fl anged reduced bore valve.
• Cast iron body, consisting of two bolted parts.
• Precision control valve. 
• Various packing materials available.
• Metal/metal seal.
• For moderate pressures, the valve is BIDIRECTIONAL.
• Face-to-face distance in accordance with CMO Valves

standard.

GENERAL APPLICATIONS

This reduced bore valve is suitable for regulating fl ow rates 
in piping with clean liquids or liquids that have a maximum 
suspended solids concentration of 8%.

Designed for applications such as:
• Paper industry
• Wastewater treatment plants 
• Chemical plants 
• Food industry 
• Mining
• Pumping

SIZES

From DN80 to DN300 

* Other dimensions upon request. 

WORKING PRESSURE (∆P)
DN80 - DN125 10 bar

DN150 8 bar

DN200 7 bar

DN250 - DN300 5 bar

* Otras presiones, consultar.

JOINT FLANGES 

• EN1092 PN10.
• ASME B16.5 (Class 150).

OTHER OPTIONAL FLANGE DRILLING

• PN6. 
• PN16.
• PN25.
• Australian standard.
• JIS standard.
• British standard.

SEALTIGHT INTEGRITY
Metal-to-metal seat, without any kind of resilient seal; the 
estimated leakage (considering water as the test fl uid) is 
1.5% of the pipeline fl ow. 

APPLICATION OF EUROPEAN DIRECTIVES

Information on the directives applicable to VI unidirec-
tional reduced bore valves can be found at the website 
www.cmovalves.com under the product section for VI 
series valves.

For information on categories and zones related to 
applications in potentially explosive atmospheres 
(ATEX), please contact the technical-commercial 
department at CMO Valves.

QUALITY DOSSIER

All valves are hydrostatically tested at CMO Valves ac-
cording to quality control protocols and procedures, and 
material and test certificates can be supplied on request.
• Body test = working pressure x 1.5.
• Closing pressure: the seal is metal/metal, not watertight.

Fig. 1
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ADVANTAGES

The main characteristic of this knife gate valve is its reduced bore design, which allows fl ow regulation in the pipeline. It is also 
known as a precision control valve. 

The valve’s body (1) is cast iron, consisting of two bolted and fl anged parts, and the knife or gate (2) is guided/supported on 
both sides of the body (body formed by two pieces). The valve seat is metal/metal and does not have a resilient seal, meaning it 
is not fully watertight (estimated leakage considering water as the test fl uid is 1.5% of pipeline fl ow). The knife gate seats at the 
bottom in the direction indicated by the arrow on the outside of the valve body. For moderate pressures, with a metal-to-metal 
seat and the knife gate supported on both sides of the body, the valve is BIDIRECTIONAL, its mounting position is not critical, and 
it can be installed in either position, allowing fl uid to fl ow in the direction of the arrow on the body or in the opposite direction. 

Due to its design, for high pressures, it is recommended to install the knife gate seat with the fl uid direction aligning with the 
arrow marked on the body.

Fig. 2
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STANDARD COMPONENTS LIST

COMPONENT NODULAR 
IRON ST.STEEL

1 BODY GJS500-7 CF8M

2 KNIFE GATE AISI304 AISI316

3 SEAL CARDBOARD

4 PACKING GLAND GJS500-7 CF8M

5 PACKING SYNT. + PTFE

6 SEAL (packing) EPDM

7 SUPPORT PLATE S275JR

8 PLUG A4

9 STEM AISI303

10 YOKE GJS500-7

11 STEM NUT BRONZE

12 STOPPER NUT STEEL

13 HANDWHEEL GJS500-7

14 BONNET NUT 5.6 ZINC

15 BONNET STEEL

16 BONNET CAP PLASTIC

Fig. 3Table. 1 31 8
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The valve stem in CMO Valves is manufactured in stainless steel AISI 304. This is an additional benefi t, since some manufacturers 
supply it with 13% chrome, which rusts quickly.

The stem protection cap is independent from the handwheel’s fastening nut, meaning the bonnet can be disassembled without 
the need to release the handwheel. This allows regular maintenance operations to be carried out, such as lubricating the stem, 
etc.

The operating handwheel is made from ductile cast iron. Some manufacturers provide these in cast iron, making them more 
fragile and prone to breakage under high operating torques or impact stress. 

The yoke is a compact design with the bronze actuator nut protected in a sealed, lubricated box. This makes it possible to operate 
the valve with a wrench, even without the handwheel (a feature not available in all manufacturers’ models). 

The pneumatic drive’s upper and lower covers are made of nodular cast iron, providing high resistance to shocks or impacts. This 
characteristic is essential in pneumatic drives.

The pneumatic cylinder seals are commercially available worldwide, simplifying maintenance and ensuring operational availability 
without needing to contact the manufacturer whenever replacements are needed.
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DESIGN CHARACTERISTICS

1. BODY
Cast iron body, consisting of two bolted and fl anged parts, with the knife or gate guided/supported on both sides of the body 
(body formed by two pieces).
The internal surface of both parts is fully machined and they are joined with bolts to form a solid block.
Designed with a reduced bore, allowing fl ow to be regulated in the pipeline.
The standard manufacturing materials are nodular cast iron and CF8M stainless steel. Other materials such as A216WCB carbon 
steel and stainless steel alloys (AISI316Ti, Duplex, 254SMO, Uranus B6, etc) are available to order. As standard, the carbon steel 
or nodular cast iron valves are painted with EPOXY anti-corrosion protection (colour RAL 5015). Other types of anti-corrosive 
protections are available on request.

2. KNIFE GATE
The standard manufacturing materials are AISI304 stainless steel in valves with iron body, and AISI316 stainless steel in valves 
with CF8M body. We use DUPLEX material in applications where the valve is subjected to high pressures.  
Other materials or combinations can be supplied to order. 
The knife gate is polished on both sides to provide a smooth contact surface. There are different grades of polishing, 
anti-abrasion treatments and modifications to tailor the valves to the customer’s working conditions. 

Fig. 3

4. PACKING

The standard packing for CMO Valves comprises three lines 
or bands with a specially designed EPDM seal in the middle, 
providing watertight integrity between the body and the 
knife gate while preventing any type of leakage to the at-
mosphere. It is located in an easily accessible place and can 
be replaced without dismantling the valve from the pipeline. 
Various types of packing suitable for the valve’s intended 
application are indicated below.

Fig. 4

3. SEAT: (watertight)
Metal/metal seal. 
This type of seal does not include any kind of resilient seal 
and the estimated leakage (considering water as the test 
fl uid) is 1.5% of the pipeline fl ow. The knife gate seats at 
the bottom in the direction indicated by the arrow on the 
outside of the valve body. For moderate pressures, with a 
metal-to-metal seat and the knife gate supported on both 
sides of the body, the valve is BIDIRECTIONAL, its mounting 
position is not critical, and it can be installed in either posi-
tion, allowing fl uid to fl ow in the direction of the arrow on 
the body or in the opposite direction. 
Due to its design, for high pressures, it is recommended to 
install the knife gate seat with the fl uid direction aligning 
with the arrow marked on the body.

65



REDUCED BORE VALVE - VI SERIESREDUCED BORE VALVE - VI SERIES R
ev. 0

2  /  23-10
-20

24

5www.cmovalves.com

GREASED COTTON
This gasket is composed of braided cotton fibres 
soaked in grease both inside and out. It is for general 
use in hydraulic applications in both pumps and valves.

DRY COTTON
This gasket is composed of cotton fibres. It is for general 
use in applications with solids.

COTTON + PTFE
This gasket is composed of braided cotton fibres soaked 
in PTFE both inside and out. It is for general use in hydrau-
lic applications in both pumps and valves.

SYNTHETIC + PTFE
This gasket is composed of braided synthetic fibres 
soaked in PTFE both inside and out. It is for general use 
in hydraulic applications in both pumps and valves and 
in all types of fluids, especially corrosive ones, including 
concentrated and oxidising oils. It is also used in gas with 
solid particles in suspension.

  SEAT/SEALS PACKING
MATERIAL Tª MÁX (ºC) APLICATIONS MATERIAL P(Bar) Tª. MÁX pH

Steel/Steel >250 High temp./Low watertight integ Greased cotton 10 100 6-8

EPDM (E) 90* Non-mineral acids and oils Dry cotton                      0.5 100 6-8

Nitrile (N) 90* Hydrocarbons, oils and greases Cotton + PTFE                 30 120 6-8

FKM (V) 200 Hydrocarbons and solvents Synthetic + PTFE          100 -200+270 0-14

Silicone (S) 200 Food Products Graphite  40 650 0-14

PTFE (T) 250 Corrosion resistant Ceramic Fibre                 0.3 1400 0-14

Nota: More details and other materials upon request.
More information, and other materials, upon request.

* EPDM and Nitrile: Maximum temperatures up to Max Tª are possible: 120ºC, 
upon request

Table. 2

5. STEM
The stem (9) in CMO Valves valves is made from stainless 
steel AISI 304. This characteristic makes it highly resistant 
and provides excellent properties against corrosion.

The valve design can be rising stem or non-rising stem. 
When the rising stem is required, a stem hood is supplied to 
protect the stem from contact with dust and dirt, as well as 
keeping it lubricated.

6. PACKING GLAND
The packing gland (4) allows uniform force and pressure to 
be applied to the packing to ensure watertight integrity.
As standard, valves with cast iron body include GJS-450 
packing glands, while valves with stainless steel body have 
CF8M.

Fig. 5

GRAPHITE
This gasket is composed of high-purity graphite fi bres. A 
diagonal braiding system is used and it is impregnated with 
graphite and lubricant which helps to reduce porosity and 
improve operation. It has a wide range of applications as 
graphite is resistant to steam, water, oils, solvents, alkali and 
most acids.

CERAMIC FIBRE
This gasket is composed of ceramic material fibres. It is 
used mainly with air or gases at high temperatures and 
low pressures.

A summary of common packing materials and their 
limitations is shown in the table below.

9

4
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The chain handwheel and geared motor drives are also available for non-rising stem versions.
The pneumatic drives can be single or double acting, the single acting ones can also open or close the spring when 
there is no air supply.

ELECTRIC-MOTOR 
ACTUSTOR

PNEUMATIC 
ACTUATOR

HANDWHEEL  
GEAR-BOX

Fig. 6 Fig. 7

7. DRIVES
The drive allows operation of the valve. It is mounted on a bracket on the valve body, and transmits the torque or operating force 
to the valve’s stem.  We o� er a wide range of drives for our VI series reduced bore valves, all of which are interchangeable thanks 

to the design by CMO Valves.  This design allows customers to easily change the drive themselves, and no additional assembly 
accessories are required.

HANDWHEEL RISING 
STEM

Fig. 8

Stem extensions are available as an option for operation in remote positions, hard-to-access applications, or areas with harmful 
service conditions. Please consult our technicians beforehand.

LEANING FLOOR 
STANDS.

STRAIGHT FLOOR 
STANDS.

  Manual Drives
Handwheel (*) 

Chain handwheel (*) 

Lever

Geared motor (*) 

Others (square stem)

  Automatic Drives
Electric actuator (*) 

D/E & S/E pneumatic cylinder

Hydraulic cylinder

 Availability of Accessories
Mechanical stoppers

Locking devices

Emergency manual drives

Electrovalves

Positioners

Limit switches

Proximity detectors

Straight fl oor stand (fi g. 6) 

Leaning fl oor stand (fi g. 7)

(*) Available in rising and non-rising stem versions.
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MIRROR-POLISHED SWING CHECK
The mirror-polished swing check is especially re-
commended in the food industry and, as standard, 
in applications in which solids can stick to the swing 
check. It is an alternative to ensure the solids slide 
off and do not stick to the swing check.

PTFE COATED SWING CHECK
As with the mirror-polished swing check, this improves 
the damper butterfly’s resistance to products that can 
stick to the swing check.

STELLITED SWING CHECK
This consists of providing stellite in the swing check 
sealing area to protect it from abrasion.

SCRAPER IN THE GASKET
Its function is to stop the passage of harmful particles 
and prevent damage to the gasket.

AIR INJECTION IN THE GASKET
By injecting air in the gasket, an air chamber is created 
which improves the watertight integrity.

CASED BODY
Recommended in applicatioans in which the fluid can 
harden and solidify inside the valve’s body. An external 
casing keeps the body temperature constant, preventing 
the fluid from solidifying.

FLUSHING HOLES IN BODY
Several holes are drilled in the body to flush air, steam 
or other fluids out with the aim of cleaning the valve 
seat before sealing.

MECHANICAL LIMIT SWITCHES, 
INDUCTIVE SWITCHES AND POSITIONERS
Installation of limit switches or detectors to indica-
te specific valve position, and positioners to indicate 
continuous position.

ELECTROVALVES
For air distribution to pneumatic actuators.

CONNECTION BOXES, CABLING 
AND PNEUMATIC PIPING
Units supplied fully assembled with all the necessary 
accessories.

ACCESSORIES AND OPTIONS

Di� erent types of accessories are available to adapt the valve to specifi c working conditions such as:

EMERGENCY
MANUAL
ACTUATOR

LIMIT
SWITCHES

ELECTROVALVE

Fig. 9

MECHANICAL STROKE LIMITERS 
(MECHANICAL STOPS)
These are used to mechanically adjust the movement, 
limiting the turning required of the damper butterfly 
swing check.

MECHANICAL LOCKING SYSTEM
Allows the valve to be mechanically locked in a set 
position for long periods.

EMERGENCY MANUAL ACTUATOR 
(HANDWHEEL/GEARS)
Allows manual operation of the damper butterfly in 
the event of power or air failure 

INTERCHANGEABLE ACTUATORS
All actuators are easily interchangeable.

EPOXY COATING
All stainless steel bodies and components of CMO Valves’s 
damper butterfl ies are coated with a layer of EPOXY, which 
makes them resistant to corrosion and gives an excellent 
surface fi nish. 
CMO Valves’s standard colour is blue RAL-5015.
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HANDWHEEL

OPTIONS:

• Locking devices.
• Extensions: stand, pipe, plates.
• Square nut

ACTUATOR:

• Handwheel
• Stem
• Nut
• Stem protection bonnet

AVALAIBLE:

• DN80 to DN300

* Other ND on request.

DN ∆P (bar) A B C D Hv øV

80 10 230 18 30 160 420 225

100 10 230 18 30 160 460 225

125 10 240 18 35 185 515 225

150 8 290 18 35 185 540 225

200 7 300 20 55 250 670 325

250 5 335 20 70 280 780 325

300 5 365 22 85 315 895 380

Fig. 10

Table. 3
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D/E & S/E PNEUMATIC CYLINDER

OPTIONS:

• Locking devices.
• Limit switches

ACTUATOR:

• S/A Single-acting pneumatic cylinder
• D/A Double-acting pneumatic cylinder
• Emergency controls
• Pneumatic/electropneumatic positioners 
• Piping/connection 

AVALAIBLE:

• DN80 to DN300

* Other ND on request.

DN ∆P (bar) A B C D Hn ød

80 10 230 18 30 165 420 80

100 10 230 18 30 188 533 100

125 10 240 18 35 211 600 125

150 8 290 18 35 238 676 125

200 7 300 20 55 290 824 160

250 5 335 20 70 344 977 200

300 5 365 22 85 392 1115 200

Fig. 11

Table. 4

Note: dimensions are indicative and may vary depending on the type of drive:  single acting, double acting, etc. Contact 
CMO Valves for specific models.
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Table. 5

GEARED MOTOR

OPCIONES:

• Handwheel 
• Locking devices.
• Extensions: elongated plates...
• Non-rising stem

ACTUATOR

• Yoke
• Tapered gear
• Handwheel 
• Stem
• Standard reduction ratio 4 to 1

AVALAIBLE:

• DN80 to DN300

* Other ND on request.

Fig. 12

DN ∆P (bar) A B C D F Hr ØV

80 10 230 18 30 230 198 490 225

100 10 230 18 30 247 198 540 225

125 10 240 18 35 263 198 600 225

150 8 290 18 35 275 198 665 225

200 7 300 20 55 320 198 790 325

250 5 335 20 70 377 198 915 325

300 5 365 22 85 432 198 1040 380
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ELECTRIC ACTUATOR

This actuator is automatic and includes the following parts:

• Electric motor
• Stem 
• Yoke 

The electric motor includes:

• Emergency manual handwheel,
• Limit switches and torque or e� ort limitation. 
• Option of integrating local/remote control unit. 
• Wide variety of control and signalling options. 

OPTIONS:

• Di� erent types and brands (manufacturers)
• Non-rising stem.
• ISO 5210 / DIN 3338 Flanges.

AVALAIBLE:

• DN80 to DN300

* Other ND on request.

Fig. 13

Table. 6

DN ∆P (bar) A B C D K L He

80 10 230 18 30 185 249 265 680

100 10 230 18 30 200 249 265 700

125 10 240 18 35 210 249 265 735

150 8 290 18 35 210 249 265 748

200 7 300 20 55 270 249 265 830

250 5 335 20 70 325 249 265 905

300 5 365 22 85 385 249 265 965
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Fig. 14

Table. 7

FLANGE DIMENSIONS

DN
D E

 ø
Diameter

  Metric
 (R)

ø
Diameter

P øK

80 8 18 2 6 M 16 18 18 160

100 8 18 2 6 M 16 18 18 180

125 8 18 2 6 M 16 18 18 210

150 8 22 2 6 M 20 22 20 240

200 8 22 2 6 M 20 22 20 295

250 12 22 2 10 M 20 22 22 350

300 12 22 2 10 M 20 22 22 400

EN 1092-2 PN10

●  TAPPED HOLES 

o  THROUGH HOLE

Table. 8

DN
D E

 ø
Diameter

  Metric 
(R)

ø
Diameter

P øK

80 4 3/4" - 4 5/8" 3/4" 18 152,4

100 8 3/4" 2 6 5/8" 3/4" 18 190,5

125 8 7/8" 2 6 3/4" 7/8" 18 215,9

150 8 7/8" 2 6 3/4" 7/8" 20 241,3

200 8 7/8" 2 6 3/4" 7/8" 20 298,4

250 12 1" 2 10 7/8" 1" 22 361,9

300 12 1" 2 10 7/8" 1" 22 431,8

ASME B16, class 150

PROFUNDIDAD DE ROSCA P

As part of its ongoing product and service improvement process, CMO Valves reserves the right to alter the data and 
content of this document at its discretion at any time without notice. The publication of the latest revision renders all 
previous documents invalid.

Latest version of the Installation and Maintenance Manual available at www.cmovalves.com.
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