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This instruction manual explains standard usage of the MKTsSeries .
Please read this manual thoroughly in order to ensure correct use of the

product.

MKTseries STANDARD SPECIFICATIONS

Valve Design

Wafer-type double-plate check valve with by-pass

Valve nominal size

50, 65, 80, 100, 125, 150, 200, 250, 300 mm

Applicable flange standard

JIS 10K, 16K, 20K, ASME B16.5 Class125/150

Face-to-face dimensions

JV8-1 (stainless steel valves, wafer-type check valves) , SAS358

Max. working pressure

2.0MPa

Allowed flow velocity

0.5m/sto 10 m/s (12 m/s max.)

Seat leakage

Tight shut (counter pressure)

Shell test

3.0MPa

Test pressure

Seat leakage

High-pressure test 2.2MPa (hydraulic) , Low-pressure test 0.04MPa (pneumatic)

Working temperature range
(without freezing)

NBR sheet : 0 to 60 degrees C

EPDM sheet : 0 to 100 degrees C

Body A536 Gr. 65 — 45-12 (ductile iron), or A351 CF8 (stainless steel) *
Plate A351 CF8 (SCS 13 equivalent)
Standard -
materials Pin 304 stainless steel
Spring 304 stainless steel
Seat *! NBR, EPDM*
Pipe gasket Required (please purchase a commercially available gasket that satisfies the flange standards)
Resin baked finish (Munsell 2.5BG 6/12-Green)
Coating

CF8 valve body is without coating

% Main body: stainless steel. Seat: Regarding Teflon®, we will inform you when decided at the time of product launch.
1. A rubber seat has been baked onto the valve body.
* Never use an EPDM rubber seat if the valve being used for oil or for a fluid containing even a slight amount of oil.




EXPANDED VIEW

BMKT Parts List
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Description
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Remarks

—

Body

Left plate

NN
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Right plate

Spring

200 mm, 250 mm, 300 mm: 2 pieces

Hinge pin

Stop pin

Same dimensions as part No. 4

Seat

Vulcanized on the body

Hexagon nut

DN |O W

Teflon washer

Teflon washer

Eye bolt

Only 150,200,250,300mm

Handle

Lock bolt

Lock plate

O ring

Spindle

Hexagon nut

Seal washer

Spring washer

Bearing
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PACKAGING

(Fig. 1)

TRANSPORT

STORAGE

(Fig. 2)

UNPACKING

(1) For 50 to 200 mm, standard valves are packed in
cardboard or wooden boxes. For products other
than standard, a plywood protective plate is
attached to the flange face of the valve body
(piping flange contact surface) in order to protect
the inner side of the valve.

(2) The inner sides of the MKT body are coated with a
thin layer of rust preventive oil.

(3) The MKT series has a nameplate with which you
can verify information such as the nominal valve
size and material. (Fig. 1)

(1) Use containers for ocean transport.

(2) Use a covered vehicle for inland transport. If an
uncovered vehicle is used, be sure to cover the
valves with a protective tarp.

(1) When storing valves, keep them indoors in as cool
and dark a place as possible (temperature: -10 to
+60 degrees C, humidity: 70 % or less) without
removing the cardboard packaging or the
protective plate attached to the MKT.

(2) When storing unpacked MKT, make sure that no
unreasonable load is being applied to the body.

(Fig. 2)

(1) Unpack the MKT immediately before installing it
into the piping. Do not leave the MKT unpacked
for long periods of time.



Although vibration caused by the pump and fluid will
INSTALLATION PRECAUTIONS not affect MKT series valves, please install flexible

piping or similar in order prevent vibration from
affecting any piping and devices behind the MKT.

(1) Installation of the MKT immediately after welding
the pipe flange will lead to adverse consequences,
such as damage to the seat ring. Make sure that
the temperature has cooled sufficiently and that
you have removed weld spatter before installing
the MKT. Never weld when the MKT is in the

piping. (Fig. 3)

(2) The fluid may leak if the flange face that contacts
the MKT is as shown in Fig. 4. Also, please
confirm that there is no deformation to the flange
or that there is no damage, such as scratches on
the sealing surface.

(8) Piping gaskets are required. The soft piping
gasket such as rubber or fluorocarbon can deform,
so that the inside diameter will be small. This will
be cause of malfunction. Therefore, make sure
that the piping gasket does not enter the radius of
MKT plate operation. (Fig. 5) (Table 1)

* Excessive weld * Rough surface from grinding (Table 1) Plate operation radii

The resulting oversized inner pipe May cause a flange leak.

diameter may cause a flange leak. Nominal §ize . A F'X ’

_ mm inch

(Fig- 4) 50 | 2 29.0 30.0 0.0

65 21/2 36.3 36.0 0.0

80 3 43.2 40.5 0.0

F 100 4 53.3 38.0 8.4

125 5 66.0 47.5 11.0

150 6 78.9 53.5 17.5

200 8 104.2 72.0 25.7

A 250 10 129.8 83.5 37.7

300 12 154.5 110.0 35.0

*1."0" when disk does not fly out.

(4) Mind the aligrment between the MKT and flanges.
(Fig. 9) Malfunction can occur if the pipe edge or piping
gasket enters the radius of MKT plate operation.

About the gasket

Be certain to insert the gasket into both sides.

(1) Material: fluorocarbon resin, rubber, non-asbestos
Gasket

(2) Shape: ring gasket (flat gasket), flat face gasket (with bolt holes), wrapped

asket and spiral gasket, etc — S
9 pirag T ‘\V“/@\#// Bypass handle
(8) Dimensions: Use a commercially available product that is in accordance with \\‘\ } /’/
L

the specifications of the flange standards.

(4) Cautions: As shown on the right, use a gasket whose inner diameter is

standard and will not cause the bypass hole to be blocked. ) \‘/ M
| i Wl

Be particularly careful regarding the inner diameter when using a
soft gasket made of a material such as rubber or fluorocarbon
resin, because these materials can deform and cause the bypass
hole blocked.

| Bypass hole Gasket
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(5) Do not apply strong shock such as by throwing
the MKT.

(6) When installing butterfly valve and MKT, always
insert a short pipe in between, other wise the disc
will hit to the plate of MKT during operation and
lead to faulty operation. (Fig. 6)

(7) Direct installation on the pump is possible, but
please be sure to follow the cautions below.

If the flow velocity is uneven such as
immediately after the spiral pump, etc., please
install the MKT such as the Hinge pin and the
shaft of spiral pump cross each other at right
angles. (see fig.7) As a result of this, both
plate will have ever flow velocity.

Use with an average pump exit flow rate of no
more than 10 m/s (fresh water).

If fluids exceed a flow rate of 5 m/s, cavitation
may occur around the check valve. Therefore,
at least 2D distance behind the MKT to any
other valves and/or devices is required.

[4] Be careful of pressure loss of the check valve.
(Refer to the hydraulic head loss table on page 14.)

(8) Please contact us if the flow velocity exceeds 10
m/sec.

(9) Seat leakage may occur if the pressure differential
is less than 0.04 MPa.

(10) Make sure no solvent gets onto the seat ring. If
EPDM rubber is used, always keep the seat ring
away from any machine oil.

(1) When installing the check valve, the installation
direction should be in accordance with the
following.

For a horizontal installation make sure the
check valve hinge pin is vertical. (Fig. 8)

For elbow or pump exit installations, make sure
the influence of the flow velocity on the plate is
well balanced. (Fig. 9)

For installations in series with butterfly valves,
make sure the shaft of the butterfly valve and
the hinge pin of the check valve cross each
other at night angles.



INSTALLATION PROCEDURE

Jack bolt

Fig. 11)

(Fig. 12)

(1) Use air purging to clean the flange faces that will

contact the MKT. If there is rust or some other
foreign material sticking to a flange face, clean it
with a suitable cleaning fluid (alcohol or neutral
detergent, etc.). (Fig. 10)

If possible, install in the piping a short pipe with a
face-to-face dimension identical to the MKT and
blow into the pipe to completely remove foreign
substances.

(2) After aligning the piping, insert a piping bolt into

the position in the Fig. 11 and secure the MKT to
prevent it from dropping. (Fig. 11)

(3) Place a jack bolt in the position shown in the Fig.

12 to widen the distance of both flanges. (If you
require, we can supply jack bolts.) Push and
widen to make the distance of both flanges 310 5
mm greater than the MKT face-to-face dimension
on each side.

(Fig. 12)



(4) Insert as shown in the figure 13, taking care to
avoid damaging the flange faces of the MKT. If the
MKT is forcibly pushed between the piping edges,
the flange faces will get scratched and leakage
will result. Also, make sure that the flow direction
of the fluid matches the direction of the arrow
(casting mark) on the MKT body. (Fig. 13)

(5) When the MKT is completely inserted, insert

piping gaskets and piping bolts. (Fig. 13)

*To facilitate installation, suspend the MKT with a
crane or similar equipment while working. To lift
the MKT, use nylon string and suspend it from
its eye bolts (nominal size 150 mm type and
more).

(Fig. 13)
Piping bolts

(6) After inserting all of the piping bolts, remove the
jack bolts and then gradually tighten the nuts
alternating diagonally so that the nuts are
tightened evenly. Tighten until the piping flanges
come in contact with the side of the body.

(Fig. 14)




HANDLING PRECAUTIONS AFTER INSTALLATION

Jack bolt
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(Fig. 16)

(1) Before beginning operation, air-purge the outside
of the piping and clean the inside of the piping by
running water through the piping.

(2) Prior to operating, increase the internal pressure
of the piping and check for possible leakage from
the flanges by using soapy water or similar. (Fig.
15)

(3) If leakage is observed from the flanges, drop the
internal pressure and remove the MKT from the
piping. Check that there is nothing wrong with the
MKT flange and piping gasket.

(1) Periodic inspection
Perform an inspection once per year and check
for disc corrosion and wear of the seat ring.

(2) Abnormal operation
Abnormal operation is usually caused by foreign
material in the flow or damage to the seat ring. If
foreign material has accumulated and the disc is
in the fully open position, it can be removed by
maintaining the fully open position and flushing it
out. If that does not work and if the seat ring is
damaged, remove the MKT from the piping and
inspect it. (Fig. 16)

(3) When water is flowing or there is internal pressure,
do not loosen or tighten the bolt nut on the check
valve. Doing so is dangerous as it may cause
depressurization. (Fig. 16)



DISASSEMBLY AND ASSEMBLY PROCEDURE

Hexagon nut @
& Seal washer

(Fig. 17)

Stop pin ®

= (Fig. 18)

Nominal size: 200 to 300mm

(Fig. 19)

Disassembly Procedure

(1) Turn so that the outlet side (side where pin is
visible) is facing upward and place the MKT on a
horizontal surface. (Fig. 17)

(2) Remove the 4 hexagon nuts (7) on the side of the
body using a spanner. Remove the seal washers@p
from the hinge pin @ and the stop pin & .

(Fig. 17)

(Table 2)
Nominal size Nut size
mm inch mm
50 2 M6
65 21/2 M6
80 3 M8
100 4 M8
125 5 M8
150 6 M10
200 8 M12
250 10 M16
300 12 M16

(38) Remove the stop pin & (pin on upper side) from
the side of the body . (Fig. 18)
For nominal size of 200 mm to 300 mm, the
tension on one side of the two springs 3 is held
by the stop pin ®. Be particularly careful of spring
rebound when removing the stop pin ®. (Fig. 19)

(4) While lightly retaining by hand the spring 3 (2 in
nominal size 200 mm or large size and 1 in
nominal size 150 mm or small size) insert the
previously removed stop pin ® into the hole on
the side of the body and push out the hinge pin @
approximately half way. (Fig. 20)

Spring ®

(Fig. 20)



(5) While retaining the spring 3 by hand, pull out and
remove the hinge pin 4 and stop pin &. When
doing so, use caution since the spring 3 will fly out if
the pin is removed without retaining the spring 3 by
hand. Next, remove the spring 3 while releasing the
hand that was retaining it. (Fig. 21)

Be careful of
spring rebound.

(6) Remove the plate ). (Fig. 22)

*Be careful not to damage the protruding part of
the rubber seat and the surfaces where the
plates contact the seat, since this can cause
seat leakage.

(7) Remove the 2 Teflon washers (8, the 4 Teflon
(Fig. 21) washers (@, and the 4 bearings @0 in the plate
hole.

eflon washe (@

Bearing (8) To disassemble the bypass valve part loosen the

@
/ Y eflon washe @ lock plate 9 and then , rotate the handle 12 a few
eflon washe ® times to loosen it. and remove the lock bolt @3. You
Bearing can now remove the lock bolt and spindle @0.
Plate @

{ eflon washe

(Fig. 22)
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Assembling Procedure

(1) Before assembly, clean all parts well using a

cleaning fluid such as alcohol or a neutral
detergent and make sure that none are damaged
or abnormal. Pay particular attention to and
inspect the protruding part of the seat and the

surfaces where the plates contact the seat. If you
find any damage or abnormality in a part, we
recommend that you replace it with a new body.
(Fig. 23)

Also, be careful when cleaning not to get organic

solvents on the rubber seat. Organic solvents will
cause the rubber to deteriorate .

If EPDM is used as the rubber seat material do not
Teflon washer @ . ) ) .
let lubricant get on it. The rubber will deteriorate.

Bearing

Teflon washer )
%{ (2) Any parts judged unusable and/or teflon washers
(8)X9), bearings 80, seal washers @ and Oring (1
that have deteriorated due to the passage of time
(even if not showing signs of wear) should be
replaced with new parts.

(3) Place the body (D as it was during disassembly,

(Fig. 24) and place on a horizontal surface.

(4) Insert the bearings Q0 into each shaft hole of the
plate (2.

(5) Aligning the 1 plates (2 with the beam in the
center of the body, line them up as they were
originally. (Fig. 24)

(6) Insert the Teflon washer (8 (rounded on one side)
between the body (D and the plate (2) and then
pass the hinge pin @ through the lower hole on

the side of the body until it passes the first plate
hole. (Fig. 25)

11



. Teflon washer @

(Fig. 26)

Spring ®

(Fig. 27)

Stop pin ®

(Fig. 29)

(7) Insert Teflon washers @ (flat finished on both
sides) in between and to the inner sides of the two
plates and pass the hinge pin 4 through until it
passes through the secondary plate hole. (Fig. 26)

(8) Place the spring @ at the center of the plate (@
and pass the hinge pin @ through the spring 3.
Make sure the orientation of the spring @ is
correct. (Fig. 27)

(9) Partially insert stop pin & into the lower hole (hole
for hinge pin) on the opposite side of the body.
Insert Teflon washers ® and (9, and then continue
inserting the stop pin ® until it passes through
both of them. (Fig. 28)

, Teflon washer
P Teflon washer @

Stop pin ®

(Fig. 28)

(10) While holding the spring 3 lightly by hand from
above, push through the hinge pin @ until the
stop pin G comes out. (Fig. 29)

(11) Insert the stop pin (® into the upper hole (hole for
stop pin) on the side of the body. (Fig. 30)

(Fig. 30)
12



Hexagon nut @
Seal washer

Stop pin ®

Hinge pin @

(Fig. 31)

(12) Faster the hexagon nuts (7) with seal washers
on both and of hinge pin @ and stop pin
(®).please follow table 3 regarding the fasten
torque.

% Apply LOCTIGHT 262 (Henkel Japan, Ltd.,
Loctight Division) to the screw threads of
hinge pin @ and stop pin ®. (Fig. 31)

(13) Test that operation is normal by moving the plates
(@ with your hand.

(14) Remove the spindle @) and lock bolt 43 of the
bypass valve. After cleaning, replace the “O” ring
with a new one and reassemble. When
reassembling apply silicon grease to the “O” ring
and screws. The “O” ring should be made out of
the same material as the rubber used in the seat.

(Table 3)

. ] Nut Nut tightening torque
Nominal size size Min. Vo,
mm inch mm Nm Nm

50 2 M6 5.8 7.4

65 21/2 M6 5.8 7.4

80 3 M8 14.4 18.4
100 4 M8 14.4 18.4
125 5 M8 14.4 18.4
150 6 M10 28.8 36.8
200 8 M12 50.0 64.0
250 10 M16 131 168
300 12 M16 131 168

Nominal size: 200 to 300mm

Teflon washer

Teflon washer @

(Fig. 32)

For nominal size of 200 mm to 300 mm, assemble
by inserting hinge pin @ from the side of the body
while ensuring that the orientation of the 2 Teflon
washer (8, the 4 Teflon washer ® and the 4
springs 3 is correct. (Fig. 32)

(Fig. 33)
While cocking the spring 3 from the “U” shaped
side in the direction that produces tension, push
the stop pin ® so it goes through and supports the

“U” shaped part in order to maintain tension on the

spring. (Fig. 33)
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Head loss vs. Flow

Head loss (mAQ)
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SPRING SELECTION CRITERIA

Spring type

Applicable fluid

Line pressure

Ave. flow rate in pipe

Flow direction

Low torque spring

Standard torque spring

High torque spring
(Special specification)

Gas (air) 0.01 M Pa or more
=] \l/ =
Up flow LW ]
= ~
Within 0.05 M Pa Between 0.5 m/s and 2 m/s
=] =
Up flow l\ /l
= ~
Liquid Between 0.05 M Pa and 2 M Pa Between 2 m/s and 10 m/s -

J&IL

Horizontal piping =1/

%
=l =

Between 0.05 M Pa and 2 M Pa Between 1m/s and 5m/s Down flow (*1) r/ \1
= ~

*1: Depending on conditions, valve seat leakage may occur during check valve when there is down flow. Please inquire with one of our sales personnel.
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APPLICABLE PIPE LIST

MKT Applicable pipe list in case of fig.A

erg'”a:rf'czs SGP Sch20 Sch40 | Sch10S | Sch20S

50 | 2 O O O O O

65 | 21/2 O O O O O

80| 3 O O O O O

100 | 4 O O O O O

125 | 5 O O O O O

150 | 6 O O O O O

200 | 8 O O O O O

250 | 10 O O O O O

300 12 O O O O O

Minimum internal diameters of piping (mm)
Nominal size |- v Sch20 Sch40 | Sch10S | Sch20S Nominal size | e ot oiong
mm | inch mm | inch (mm)
50 | 2 O O O O O 50 | 2 35.0
65 | 21/2 O O O O O 65 [21/2 455
80| 3 O O O O O 80| 3 56.0
100 | 4 O O O O O 100 | 4 80.6
125 | 5 O O O O O 125 | 5 98.2
150 | 6 O O O O O 150 | 6 122.1
200 | 8 O O O O O 200 | 8 156.8
250 | 10 O O O O O 250 | 10 204.7
300 12 O O O O O 300 12 2229

Remark: O: Installation possible

i i ti

T Minimum internal T : ) T
diameter of piping t > < Minimum internal
diameter of piping




CRACKING PRESSURE (OPENING PRESSURE)

Minimum required pressure difference for flowing in forward direction

Nominal size OV value Standard torque spring Low torque spring

mm | inch mmAQ MPa mmAQ MPa

50| 2 46.0 116 0.00114 12 0.00012

65 | 21/2 74.5 113 0.00111 13 0.00013

80 | 3 138 160 0.00157 22 0.00022
100 | 4 251 82 0.00080 16 0.00016
125 5 435 49 0.00048 12 0.00012
150 | 6 685 58 0.00057 15 0.00015
200 | 8 1340 79 0.00077 16 0.00016
250 | 10 2330 59 0.00058 12 0.00012
300 | 12 3760 50 0.00049 10 0.00010
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PIPING BOLTS (NUMBER AND DIMENSIONS)

MKT Piping bolts and nuts sizes

JIS10K

JIS16K

JIS20K

ASME B16.5 Class150

4-M16X140X35

8-M16X140X35

8-M16X140X35

4-U5/8-11X145X40

4-M16X150X40

8-M16X150X40

8-M16X150X40

4-U5/8-11X160X40

8-M16X160X40

8-M20X175X50

8-M20X175X50

4-U5/8-11X170X40

8-M16X160X40

8-M20X175X50

8-M20X175X50

8-U5/8-11X170X40

8-M20X180X50

8-M22X200X50

8-M22X200X50

8-U3/4-10X190X50

8-M20X200X50

12-M22X215X50

12-M22X215X50

8-U3/4-10X205X50

12-M20X230X50

12-M22X240X50

12-M22X240X50

8-U3/4-10X240X50

12-M22X260X50

12-M24X275X60

12-M24X275X60

12-U7/8-9X265X55

Nominal size
mm inch
50 2
65 | 21/2
80 3
100 4
125 5
150 6
200 8
250 10
300 12

16-M22X300X50

16-M24X315X60

16-M24X315X60

12-U7/8-9X305X55

Remarks:

*Use a hexagon nut with 80% threading.
*Material: “SS400” (Unichrome plating)

Example

Long bolts:

Quantity

16

- M22 X 300 X 45

’_1 \

@The bolt lengths are in accordance with JIS or ASME B 16.5 and thickness of steel flanges.

Nominal size (M)

Length of bolt (L)

\
Effective screw length (S)

Long bolts and nuts

ﬂ:p
U:t—L

=
o

18



TOMOE VALVE CQO,LTD.

@Head Office

3-11-11 Shinmachi, Nishi-ku, Osaka 550-0013, Japan

Telephon:81-6-6110-2101/2102/2103 Telefax:81-6-6110-2105/2106 E-mail:bu2@tomoe.co.jp (HVAC, Water Treatment, and Water Works)
bu1@tomoe.co.jp (others)

Global Sales Operations
TOMOE VALVE ASIA PACIFIC PTE.LTD.

No. 3, Chin Bee Avenue Singapore 619928
Telephone: 65-68995060 Telefax: 65-68995061 E-mail:sales@tomoesea.com.sg

TOMOE VALVE LIMITED

Clearwater Road, Queensway Meadows Industrial Estate,

Newport, South Wales NP19 4ST, United Kingdom

Telephone:44-1633-636800 Telefax:44-1633-636801 E-mail:sales@tomoevalve.co.uk
sales@tomoetritec.co.uk
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