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More Tufline valves which have
been specifically designed for
hazardous applications and fugitive
emissions control have been in
service longer than those of any
other manufacturer.

Breathe easier.
Xomox offers the broadest line of
valves for handling hazardous media
and controlling fugitive emissions.

With this breadth of selection,
Tufline can provide optimum and
economical valving to meet your
specific requirements.

More importantly, Tufline valving is
designed to pay off with long-term,
reliable, low-maintenance service
life.

Built through 
processor partnerships.
The Tufline Severe Service valve was
developed by working in close
cooperation with major processors of
hazardous materials. Continuing
cooperation has lead to further
improvements.

Designed, not adapted.
This unique valve was designed from
the ground up specifically for the most
demanding applications.

While it employs numerous aspects 
of the best available technology, its
distinctive design puts it in a class 
by itself.

Patented and proven.
This patented valve has proven itself
with years of reliable performance in
the most carefully monitored 

processing applications in the world

Emissions control 
leadership.
Xomox strongly champions testing
procedures that will precisely evaluate

valve emissions control performance,
over time, in realistic applications.

Problem solvers.Talk with a
Xomox Sales Engineer about any
aspect of your fluid handling system.
You will get process-improving
answers.

Your Xomox Sales Engineer has 

Tufline® Severe Service Valves

You are assured of superior sealing 
in hazardous applications, even with 
extreme thermal cycling conditions.

Put Tufline Valves
to the test

For valves in demanding
processing applications,

real value is . . .  
performance over time.



Stainless Steel Handle

Stem Seal Adjustment
Live loading

Tertiary Stem Seal PTFE
Chevron Packing Rings

Lantern Ring
Secondary Stem Seal PTFE

Chevron Packing Rings

Primary
Stem

Patented Thermal
Shrink-Seal Lip

Optional Monitoring

In-Line Seal
Adjustment

Jam Nut

Locking Device
Standard

© Copyright Xomox Corporation 1998,
2007. All rights reserved. Tufline®,
Matryx®, Saunders® and Xomox® are reg-
istered trademarks of the Xomox Corpora-
tion. XRP™ is a trademark of the Xomox
Corporation. Crane® is a registered trade-
mark of the Crane Co. Company.
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Patented external
sealing system.

An exceptionally tight and continuous
external seal is a must when 
processing hazardous media in 
rigorous thermal cycling conditions.

The unique, integral
extended bonnet
enhances sealing.
In extreme frigid or thermal cycling
conditions PTFE packing will shrink.
Packing shrinkage is minimized in this
valve because the packing is located
up in the bonnet, away from the
media flow path.

PTFE chevron packing rings

Lantern ring

PTFE chevron packing rings

Secondary and 
tertiary stem sealing.
Double packing sets of PTFE chevron
rings are separated by a lantern ring.

The packing is placed away from the
flow media to minimize the effects of
thermal cycling.

Easy to insulate.
The extended bonnet allows several
inches of insulation to be placed
around all valve sizes while packing
adjustment remains fully accessible.

A patented shrink-seal
lip helps stop fugitive
emissions.
Temperature changes cause
unequal expansion and contraction
of valve components and sealing
elements. With thermal cycling,
packing shrinkage often leads to
leakage along the stem.

With the patented Tufline design,
radial shrinkage of the packing
actually tightens the seal. An over-
hanging lip is machined into the
interior bore of the body.

Radial shrinkage of the packing
causes the packing to tighten inward
against the lip, preventing leakage
to the atmosphere.

Monitoring/Injection
port.
As an option, the packing chamber is
available with a port for monitoring
packing integrity or for grease 
injection.

Graphite-filled 
PTFE ring.
A graphite-filled PTFE ring prevents
extrusion of the PTFE packing. It acts
as a bearing between the packing
and the stem base as well as
between the stem and bonnet wall.

Primary stem sealing.
The first seal against stem leakage is
accomplished by the PTFE sleeve,
where it encircles the top of the plug.
This means that the two stem packing
sets are actually secondary and
tertiary external seals.



Live loading for
continuous sealing.
The set of spring washers, located
in the valve hub, provide a constant,
uniform load on the packing.

Live loading compensates for
expansion and contraction of the
PTFE packing that is caused by
temperature fluctuations.

Separate, accessible,
easy sealing 
adjustment.
Individual adjustment of the in-line
seal and the stem seal assure 
maximum control, flexibility, and
longer service life.

An independent plug
and stem eliminate side
loading on the packing.
In valves with a one-piece plug and
stem, differential pressure against
the plug of a valve can cause the
stem to lose concentricity within the
packing. This causes uneven stem
pressure against the packing and
leak paths can develop.

In this valve, the stem is indepen-
dent of the plug. A compensator,
located between the stem and plug,
keeps any differential pressure on
the plug from affecting the stem’s
concentricity.

Stem

Compensator

Plug

There is no side loading of the stem
against the packing so leakage to
the atmosphere is less likely to
occur.

Locking Device Standard
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Side loading
forces 

on the plug.

Compensator

Overcoming powerful
side loading forces that
create leak paths.

This chart illustrates the typical side
loading forces created on a one-
piece plug and stem. This force can
compress and deform the stem
packing, causing leak paths to
develop.

The Tufline Severe Service valve
overcomes this problem

No side
loading

on 
the stem



Redundant sealing
assures integrity of the
bottom cover seal.
Where the sleeve encircles the plug,
the primary bottom seal is 
established.

The PFA diaphragm provides a
secondary seal.

The machined counter-bore of the
valve body provides a wide,
serrated surface for extended seal-
ing contact with the diaphragm.

The compression of the diaphragm
between the body and the bottom
cover is precisely controlled.

The edge of the diaphragm and the
valve body have interlocking 
thermal shrink-seal lips. Tempera-
ture changes cause unequal expan-
sion and contraction of the body
and the diaphragm.

Because of the interlocking lips in
the Tufline Severe Service valve,
differential shrinkage of the body
and diaphragm actually tighten the
seal.

A metal diaphragm supports the
PFA diaphragm and provides the
contact for the plug adjustment
button.

Two PFA encapsulated silicone 
O-rings are tertiary sealing
elements. They are located at the
cover-to-body joint and in a groove
in the plug adjustment button.

Metal to metal contact between the
cover and body helps assure 
tightness of cover bolts under
thermal cycling.

Easily adjusted
in-line sealing.
To adjust the in-line seal, loosen the
jam nut on the valve bottom and
turn the adjusting bolt clockwise.
This action puts upward pressure on
the tapered plug.

The upward thrust of the plug con-
centrates compression of the sleeve
between the plug and body ribs.

The plug acts as a wedge, pressing
the sleeve against the body, 
assuring a uniformly tight seal.

Body/sleeve/plug PFA diaphragm-bottom seal Bottom cover thermal
primary bottom seal shrink-seal lip

PFA encapsulated Jam nut Plug Adjustment bolt Metal diaphragm
O-ring bottom seals
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Body, plug, and sleeve
work together for a 
tight in-line seal.
The PTFE sleeve completely
surrounds the plug. The sleeve
provides a fully circumferential, 
port-to-port sealing surface.

Self lubrication.
The PTFE sleeve has a low 
coefficient of friction, allowing it to
act like a lubricant.

Enhanced shutoff 
reliability.
Even after being left open or closed
without maintenance for extended
periods of time, this self-lubricating
design provides assurance that the
valve will virtually never “stick”. This
operating reliability can be vital in
emergency shutoff situations.

360° lips clean 
and protect
These lips surround the valve ports
and are an integral part of the 
precision body casting. These port
defining lips improve valve perfor-
mance and extend service life by:

• Breaking up and removing adher-
ing, scaly deposits from the outer
surface of the plug as it rotates.

• Protecting the sleeve from erosion.

• Preventing cold flow deformation
and blowout.

• Eliminating sleeve rotation.

Ribs enhance 
in-line sealing.
For improved sealing, compression
of the sleeve is concentrated
between the raised rib areas and
the plug. Relief areas are cast into
the body between the ribs to allow
for expansion of the sleeve.8

High
pressure
seal ribs

Relief area
behind sleeve

Top retention
of the sleeve

360° lips
surround
the port

Bottom
retention
of sleeve

In-line sealing and



Methods of operation.
Quarter-turn Tufline Severe Service
valves are easy to actuate and auto-
mate. Valve sizes 1/2 through 3
inch are supplied as wrench oper-
ated with locking devices. Enclosed
gear actuators are optional on these
sizes.

On sizes 4 inch and larger, gear
operators with locking devices are
standard. A variety of on/off actuat-
ing systems are available in pneu-
matic, hydraulic, or electric models.
Actuators are easily and securely
mounted on the flanges.

Technical data.

Typical applications.
• Chlorine
• Hydrochloric acid
• Hydrofluoric acid
• Phosgene

For other applications, 
consult factory.

Chlorine service.
Tufline Severe Service valves 
designated for chlorine service will
be supplied with vented plugs.
These valves are thoroughly
cleaned and dried per internal
Xomox chlorine cleaning standards,
and are sealed and packaged in
plastic containers. The valves will
meet requirements of the Chlorine
Institute.

Vacuum service.
Tufline Severe Service valves are
suitable for vacuum service to as
low as .01 microns in absolute 
pressure. However, special cleaning
is required to achieve this rating.

End connections.
ANSI Class 150, Class 300 and
Class 600 raised face flanges.

Optional features.
Grease injection connection in pack-
ing area. Leak detection port above
packing area. Lantern ring purge
connection.

Custom designs 
and modifications.
The products in this catalog may be
obtained in other sizes and materi-
als from the Xomox Special Prod-
ucts Group, which offers design,
engineering and manufacturing
services for custom products and
modifications.
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Matryx vane double 
acting actuators.

Matryx Rack & Pinion
actuators

Matryx limit switch module.
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Class 150 . . . Figure 097

Size L Wt.NK BM OG CX PH AJD

10

4

2

1

1/2

13.00

9.00

7.00

5.00

4.63

285

82

36

12†

8

4

13.30

9.66

7.22

11.562

8.000

6.312

8.00

4.50

3.25

1.00

.75

.75

12.75

6.19

3.62

1846.50 4.4382.13 .632.00

1443.50 4.0631.94 .631.38

1
/2 - 13
x .63

7
/16 - 14
x .63

5
/16 - 18
x .63

1.990

1.864

1.874

14.25

7.50

4.75

14.80

11.00

8.81

5.500

4.000

2.250

1.25

.94

.88

16.00

9.00

6.50

5
/16 - 18
x .63

1.874 3.138.09 1.750.444.25

1
/4 - 20
x .63

1.874 2.384.91 1.750.413.88

12

6

8

3

11/2

3/4

14.00

10.50

11.50

8.00

6.50

4.63

425

105

185

75

12†

8

8*

4

15.33

10.71

12.06

7.88

12.530

9.44

10.188

7.125

9.50

5.50

6.75

3.75

1.00

.91

.88

.75

15

8.50

10.63

5.00

2546.84 5.7502.50 .632.88

1443.50 4.0631.94 .631.69

1
/2 - 13
x 1.00

7
/16 - 14
x .63

1
/2 - 13
x .63

3
/8 - 16
x .63

2.504

1.864

1.990

1.874

17.00

9.50

11.75

6.00

17.44

12.12

13.58

9.47

6.00

4.000

5.500

3.500

1.25

1.00

1.12

.75

19.00

11.00

13.50

7.50

5
/16 - 18
x .63

1.874 3.888.43 1.750.565.00

1
/4 - 20
x .63

1.874 2.754.91 1.750.413.88

Severe Service Sleeved Plug Valve Dimensions Dimensions are in inches.
Weights (Wt.) are in pounds
and are approximate.

Monel ASTM A494 M-30C

Hastelloy C ASTM A494 CW6M

Alloy 20 ASTM A351 CN7M

Carbon Steel ASTM A352 LCB

316SS ASTM A351 CF8M

ASTM designations Cv factors for
Size 1/2 3/4 11/2

89

3

294

21

172Cv 9 9 43

Size 4 6 10

2159

128

3200Cv 548 1075 1591

Z

0.56

0.56

0.56

0.56

0.56

1.25

0.56

0.56

0.56

0.56

0.56

* 2 top and 2 bottom holes in each flange are tapped for 3/4 - 10 UNC threads.
† 2 top and 2 bottom holes in each flange are tapped for 7/8 - 9 UNC threads.

D
DIA

J

K
H

M

G
DIA

A

B

C 
UNC-2B
4 PLACES

FLANGE BOLTING
- NUMBER OF BOLTSN 

O 
P 

- DIA. OF BOLT HOLES

- DIA. OF BOLT CIRCLE

Z
X

L    .06+

.06    .03+
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Class 300 . . . Figure 0397

605

420
5
/8 - 11
x 1.00

1
/2 - 13
x .63

17.380

15.690

6.000

5.500

17.75

15.25

1.25

1.13

16**

16†

2.504

1.990

10.38

8.75

2.00

1.88

15.33

13.31

17.44

14.50

15

12.75

20.5019.7512

17.5018.0010

275
1

/2 - 13
x .63

14.6305.50013.001.0012*1.9907.501.6312.0613.2510.6315.0016.508

175

97
7

/16 - 14
x .63

7
/16 - 14
x .63

14.000

10.688

4.000

4.000

10.62

7.88

.88

.88

12

8

1.864

1.864

6.25

5.13

1.44

1.25

10.71

9.66

12.12

11.00

8.50

6.19

12.5015.886

10.0012.004

87

44
3

/8 - 16
x .63

5
/16 - 18
x .63

31

22
5

/16 - 18
x .63

5
/16 - 18
x .63

17

17

Wt.

1
/4 - 20
x .63

1
/4 - 20
x .63

C

9.937

7.562

3.500

2.250

6.625

5.750

1.750

1.750

5.312

5.312

B

1.750

1.750

A

6.62

5.00

4.50

3.50

3.25

2.62

P

.88

.75

.88

.75

.75

.62

O

8

8

1.874

1.874

4

4

1.874

1.874

4

4

N

1.874

1.874

X

4.12

3.25

1.12

.88

3.06

2.44

.81

.69

2.31

2.31

M

.63

.63

J

7.88

7.22

9.47

8.81

6.84

6.50

8.43

8.09

3.50

3.50

K

4.91

4.91

H

5.00

3.62

8.2511.133

6.508.502

2.88

2.00

6.127.5011/2

4.886.501

1.69

1.38

G

4.636.003/4

4.636.001/2

DLSize

24.00

30.00

5.50

5.38

18.58

14.25

24.0012

18.6210

30.003.5013.4317.378

24.00

18.00

3.50

3.50

13.43

11.13

15.886

14.574

12.00

12.00

2.62

2.62

12.00

12.00

2.62

2.62

YC

9.63

9.63

13.183

12.522

9.63

9.63

12.1111/2

11.761

KHSize

1.2824.00

1.2818.00

9.477.883

8.817.222

1.16

.75

12.50

11.25

1.16

.75

12.50

11.25

8.43

4.91

6.84

3.50

11/2

3/4

8.09

4.91

6.50

3.50

1

1/2

R      Q      MHSize

Manual Operator Dimensions
097 and 0397

Z

1.25

.56

.56

.56

.56

.56

.56

.56

.56

.56

.56

* 2 top and 2 bottom holes in each flange are tapped for 7/8 - 9 UNC threads.
† 2 top and 2 bottom holes in each flange are tapped for 1 - 8 UNC threads.
** 2 top and 2 bottom holes in each flange are tapped for 11/8 - 8 UNC threads.

R

M

Q

H

C

K

Y DIA

Top View

H
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ft-lbin-lb

Compensator bearing

Top seal ring

Compensator

Sleeve

Thrust bearing

Hub

Spring washers

PTFE

PTFE

Hastelloy C

PTFE

35% graphite PTFE

CD4MCu

Inconel

PTFE

Stainless steel

Hastelloy C or 316 stainless steel

PFA

35% graphite PTFE

PTFE

PTFE

Grease seal

Top adjustment spring washer

Locknut

Diaphragm

Bottom seal ring

Plug adjustment button

Packing rings

2888

330

110

1073

19

1980

165

55

388

151

19

Break
Torque

ft-lb

12

4

11/2

8

3/4

10

3

1

6

2

1/2

Valve
Size

14441733

165199

5569

536646

1011

9901183

8396

2834

344413

7689

1011

Run
Torque

ft-lb

Seat
Torque

ft-lb

Operating Torques*

Severe Service valves 
with PTFE sleeves

*Since most Tufline Severe Service
valves are cleaned for chlorine service,
torque values may be higher.

304SS304SS304SS

304SS304SSAlloy 20

304SS304SS304SS

Hastelloy CHastelloy CHastelloy C

Monel

Carbon Steel

Monel

Hastelloy C

Monel

Monel

Monel

Hastelloy C

Monel

Hastelloy C

304SS

304SS

Jam nut

Bottom adjustment button

Monel

Hastelloy C

304SS

Hastelloy C

Bottom adjustment bolt

Metal diaphragm

Hastelloy CHastelloy CHastelloy CHastelloy CHastelloy CHastelloy CHastelloy CLantern ring

B8B7**or B8B7**

316SS316SSAlloy 20

B7**

LCB

B7**

Monel

B7**B7**Cover bolting †

Hastelloy CWCBCover

316SSHastelloy CHastelloy C

316SSMonelHastelloy C

Hastelloy C

Monel

316SS316SSAlloy 20

316/316/316316/MO/HCA20/HC/HC

LCB

LCB/MO/HC
(Chlorine)

Hastelloy C

Monel

Hastelloy C316SSStem

Hastelloy C316SSPlug

Monel

MO/MO/HC
(Chlorine)

Hastelloy CWCBBody*

HC/HC/HC
(Chlorine)

WCB/316/
316/WCB

Valve
Part

* Optional connection for grease injection - lantern ring port will be furnished as 1/4-inch NPT 
female with solid pipe plug of similar material to valve body with PTFE tape thread sealant.

** PTFE coated.

† Other material combinations and cover bolting materials are available upon request.

Materials of construction

Stainless SteelLocking Device Stainless Steel
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316SS

Hastelloy B & C

316 SS

Tufline-475 Sleeve Limit

316 SS

LCB
Hastelloy B & C

 Monel

Monel

Hastelloy B & C

LCB

WCB    LCB

316 SS

WCB

Monel
Monel

PTFE Sleeve Lim
it

Hastelloy B & C

-20

LCB

CN7M

CN7M

CN7M

Pressure Temperature Ratings
Based on ANSI B16.34, 2004 Edition
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1" - 0397 - 6 -   6 - 6 -P1-WX - C - XX
Size Figure

 N
o.

Body
Plug Stem Sleev

e

Operator

Ser
vic

e

Opti
on

s

PTFE . . . . . .P1
Tufline 475. .P16
Other
  (Specify . . .PX

Options

Chlorine . . . . . . C
Phosgene . . . .  P
General
Service . . . . . . .Blank
Other**
  (Specify) . . . . X

Less Operator . . . . . . N
Wrench with
locking device . . . . . WX
Gear with
locking device . . . . . GX
Actuator**. . . . . . . . . .  A

Alloy 20 . . . . . . . . . .  0
WCB . . . . . . . . . . . . . 2
Monel . . . . . . . . . . . .  3
316SS. . . . . . . . . . . . .6
Hastelloy C. . . . . . . .  9
LCB . . . . . . . . . . . . . 2X
Other (Specify) . . . .  X
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