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Stream Switching Systems
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Contents
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◎ 

Modular design for easy installation and maintenance

◎ Compact design for low internal volume and maximum system efficiency

Built-in pneumatic actuator provides repetitive shutoff and fewer potential leak points

Position indicator for maximum system safety

Double block and bleed design prevents cross contamination

Multiple module options
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Ordering Number Description 7

Technical Data 1

SSM Series Stream Switching System is a modular assembly designed for process analyzer systems. The system utilizes surface 

mount technology and modular design to integrate multiple streams into a compact assembly. It boasts the advantage of 

compact design, easy maintenance and high reliability.

Technical Data

◎ 

◎ 

◎ 

◎ 

◎ 

Material: 316 SS for the main body

◎ Orifice:  0.12  (3 mm)

Working pressure: 500 psig (34.5 bar)

Actuation pressure: 87 psig (6 bar)

O-ring working temperature: 

   FKM: -4 to 392 (-20  to 200 )

"

°F °F °C °C

   FFKM: -13°F to 464°F (-25°C to 240°C)

   NBR: -22°F to 212°F (-30°C to 100°C)

   EPDM: -40°F to 300°F (-40°C to 148°C)

Seat working temperature:

   PCTFE：-20°F to 200°F (-28°C to 93°C)

   PEEK: -20°F to 400°F (-28°C to 204°C )
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Materials of Construction

Item

Bolt

Cap

Piston

Position Indicator

Spring

Stainless Steel

316 SS

Anodized Aluminium

S17700

Polyester

Body

O-ring

Upper Bonnet

Backup Ring

O-ring

316 SS

FKM/FFKM/NBR/EPDM

316 SS

FKM/FFKM/NBR/EPDM

PTFE

Center Bonnet

O-ring

Lower Bonnet

Stem

O-ring

316 SS

FKM/FFKM/NBR/EPDM

316 SS

FKM/FFKM/NBR/EPDM

316 SS

Backseat

Seat

Bolt

End Plate

Bolt

PCTFE/PEEK

PCTFE/PEEK

S17400

S17400

316 SS

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

Base Plate

O-ring

316 SS

FKM/FFKM/NBR/EPDM

Note: For systems of other materials, please contact FITOK Group or our authorized distributors. 

Flow Diagram

1. The system is in the "off" position.

2. When Stream 1 is in the "on" position,

the sample flows from Stream 1, through

the analyzer, and is routed to Vent 1. 

Other streams are in the "off" position.

3. When Stream 2 is in the "on" position,

the sample flows from Stream 2, through

the analyzer and is routed to Vent 1. 

Other streams are in the "off" position.

Position Indicator 

(indicates the valve open or closed state)

Actuator

To Vent To 
Analyzer

Actuation 
Air 

Inlet

Sample 
Stream

Inlet

To Vent

Captured Vent Port

Component Material

Captured Vent Port

Stream 1 Stream 2 Vent 1

From Analyzer

Actuation 
Air 1

Actuation 
Air 2 Vent 2

To Analyzer

From Analyzer

To Analyzer

Actuation 
Air 1 "ON"

Actuation 
Air 2 Vent 2

From Analyzer

To Analyzer

Actuation 
Air 1

Actuation 
Air 2 "ON" Vent 2

Stream 1 Stream 2 Vent 1

Stream 1 Stream 2 Vent 1

Example shown is a two stream switching system 
with the flow diagram as follows: 

7

8

1 2 3 4 5 6

9

10

11

12

13

14

15

16

17

1819202122



2 3

Materials of Construction

Item

Bolt

Cap

Piston

Position Indicator

Spring

Stainless Steel

316 SS

Anodized Aluminium

S17700

Polyester

Body

O-ring

Upper Bonnet

Backup Ring

O-ring

316 SS

FKM/FFKM/NBR/EPDM

316 SS

FKM/FFKM/NBR/EPDM

PTFE

Center Bonnet

O-ring

Lower Bonnet

Stem

O-ring

316 SS

FKM/FFKM/NBR/EPDM

316 SS

FKM/FFKM/NBR/EPDM

316 SS

Backseat

Seat

Bolt

End Plate

Bolt

PCTFE/PEEK

PCTFE/PEEK

S17400

S17400

316 SS

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

Base Plate

O-ring

316 SS

FKM/FFKM/NBR/EPDM

Note: For systems of other materials, please contact FITOK Group or our authorized distributors. 

Flow Diagram

1. The system is in the "off" position.

2. When Stream 1 is in the "on" position,

the sample flows from Stream 1, through

the analyzer, and is routed to Vent 1. 

Other streams are in the "off" position.

3. When Stream 2 is in the "on" position,

the sample flows from Stream 2, through

the analyzer and is routed to Vent 1. 

Other streams are in the "off" position.

Position Indicator 

(indicates the valve open or closed state)

Actuator

To Vent To 
Analyzer

Actuation 
Air 

Inlet

Sample 
Stream

Inlet

To Vent

Captured Vent Port

Component Material

Captured Vent Port

Stream 1 Stream 2 Vent 1

From Analyzer

Actuation 
Air 1

Actuation 
Air 2 Vent 2

To Analyzer

From Analyzer

To Analyzer

Actuation 
Air 1 "ON"

Actuation 
Air 2 Vent 2

From Analyzer

To Analyzer

Actuation 
Air 1

Actuation 
Air 2 "ON" Vent 2

Stream 1 Stream 2 Vent 1

Stream 1 Stream 2 Vent 1

Example shown is a two stream switching system 
with the flow diagram as follows: 

7

8

1 2 3 4 5 6

9

10

11

12

13

14

15

16

17

1819202122



4 5

Ordering Information

To get a complete ordering number, add corresponding designators to the basic ordering number. For dimensions of other modules 

or other assemblies, please contact FITOK Group. 

A B C

SSM□□-FNS2-□-□-5

SSM□□-FNS2-□-□-4

SSM□□-FNS2-□-□-3

SSM□□-FNS2-□-□-2 5.26 133.7 ( )

Inlet, outlet, vent and actuation air inlet: 

1/8" Female NPT

End ConnectionBasic Ordering Number
Dimensions, in. (mm)

6.80 172.6 ( )

8.33 211.5 ( )

9.86 250.4 ( )

2.91 (73.9) 3.08 (78.3)

Module Options

Atmospheric Reference Vent (ARV) Module

The ARV Module is positioned between the analyzer and stream modules and is used to equalize the sample loop pressure 
to atmospheric pressure. It has all the features available to a standard stream module and is configured with a dedicated 
ARV base plate.
Example shown is a two stream switching system with the flow diagram as follows: 

Dimensions

1. All valves are in the "off" position. The system is 

"open" to atmospheric vent (ATM). 

2. Stream 2 and the ARV Module are in the "on"

position, purging the sample loop to the low 

pressure header to ensure representative sampling. 

3. Stream 2 is in the "on" position and the ARV 

Module is in the "off" position, equilibrating 

the sample loop pressure to atmospheric vent 

pressure.
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      Dimensions are in inches (millimeters). Example shown is a two stream switching system. 

Basic Ordering Information
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Pressure 
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To ATM
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n
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Actuation 
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CEMS (Continuous Emissions Monitoring System) Module

CEMS Module consists of a Diverter Module and a Stream Selector Module. By actuating the CEMS module, the selected gas 

can be directed either up the emissions collection system or goes directly to the analyzer.

The system can be configured for continuous emissions monitoring, analyzer calibration and validation routines. 

Example shown is a two stream switching system with the flow diagram as follows: 

1. The Stream 2 is in the "on" position and 

the sample flows directly to the analyzer.

2. The Stream 2 and CEMS Module are in the 

"on" position. The sample is flowing through 

CEMS Module to the analyzer.

Assembly Options

Valve seal kit

Valve module

Standard base 
plate

Standard stream 
module 

Ordering NumberAssembly Name Content 

SSMSS-FNS2-K-VI-SM

SSMSS-FNS2-VI-SB

SSMSS-K-VI-VM

SSMSS-K-VI-SR Bonnet, stem seal kit, O-ring, spring, piston, position indicator, instructions

Valve body, cap, bonnet, stem seal kit, O-ring, spring, piston, position indicator, 
bolts, instructions

Base plate, O-ring, bolt kits, instructions

Standard base plate, valve module and instructions

Additional Options

Special Cleaning and Packaging (FC-02)

Special cleaning and packaging  are available to ensure compliance with product cleanliness requirement as stated in 
ASTM G93 Level C. To order, add the suffix -F2 to the end of standard ordering number. 

NACE Compliance

NACE compliance is available to meet the requirements of ACE MR0175/ISO 15156. To order, add the suffix S to the end of 
standard ordering number. 

N  -

Sulfinert Treatment

All wetted components are sulfinert-treated. To order, add the suffix SI to the end of standard ordering number. -

Low Pressure Actuation (LPA) Module

The LPA Module can be incorporated onto existing system without affecting all other features and requires only 36 psig 
(2.5 bar) actuating air pressure. 

Emissions Collection System

Fast Loop (FL)

Example shown on the right is a two stream switching system. 

Stream 1 is illustrated in the off  position and sample flows 

to the Vent 1. Stream 2 is illustrated in the on  position, and 

the flow is directed to the analyzer. The internal fast loop 

maintains the double block and bleed feature. 

" "

" "

Stream 1 Stream 2 Vent 1

From Analyzer

To Analyzer

Actuation 
Air 1

Actuation 
Air 2 "ON" Vent 2

Actuation 
Air "ON"

Actuation 
Air 1 Vent 2

Actuation 
Air "ON"

Actuation 
Air 2 "ON"

From Analyzer

To Analyzer

From Analyzer

To Analyzer

Stream 1 Stream 2 Vent 1

Actuation 
Air 

(Diverter 
Module)

Actuation 
Air 1 Vent 2

Actuation 
Air (Stream 

Selector 
Module)

Actuation 
Air 2 "ON"

Emissions Collection System

Stream 1 Stream 2 Vent 1

SSMSS - FNS2 - K - VI - 2TH - ARV - F2

SSM

Ordering Number Description

Series
Body 

Material
Inlet SizeInlet Type

O-ring 
Material

Captured 
Vent Size

316 SSSS

FNS

FL

Female NPT

Fractional Tube
Fitting

2 1/8"

1 1/16"

TH

∅3.5 mm 

10-32 UNF

Note: "Ordering Number Description" is a reference to understand the combination

rules of FITOK product part number. Not all combinations are available.

Expansion 
Module

Seat Material

P PEEK

K PCTFE FKM

NBRB

EPDME

VI

FFKMZ 2

1

4

3

5

Number of 
Modules

Options

None

ARV

Low Pressure 
Actuation

LPA

CEMS

Fast LoopFL

Atmospheric 
Reference 
Vent

Continuous 
Emissions 
Monitoring 
System

None

F2

S

SI

FC 02-

Sulfinert 
Treatment

NACE
Compliance 
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Accessories

Sample Bottles

◎ Material: Soda-lime glass, Amber soda-lime glass, Borosilicate glass, 

                     Polyethylene and Polypropylene

◎ Volume: 50 ml, 60 ml, 100 ml, 150 ml, 250 ml, 300 ml, 500 ml, 

                    1000 ml, 2 oz, 4 oz, 8 oz, 16 oz and 32 oz

Septa

◎ Material: Natural rubber, EPDM (Ethylene-Propylene-Diene Monomer), Silicone 

                     rubber, PTFE coated butyl, PTFE coated silicone and FKM (Viton)

◎ Size:  19 mm,   21 mm,    22 mm,   26 mm,   30 mm,   45 mm, etc.

Caps

◎ Material: Aluminum, Polypropylene and PBT

◎ Specification: ML19, ML21, ML22, ML26, ML30, GL45, etc.

Needle Assemblies

◎ Material: 316L, 304L, Hastelloy C-276, etc.

◎ Process needle ID (mm) × Vent needle ID (mm): 

     1.4 × 1.4, 2.0 × 1.4, 2.0 × 2.0, 3.0 × 1.4, 3.0 × 3.0, 4.0 × 1.4 and 6.0 × 1.4

◎ Model: PTN, PTO, etc. 

Sleeves

◎ Body material: 304 SS, 316 SS, etc.

◎ Matching bottle volume: 60 ml, 100 ml, 125 ml, 150 ml, 250 ml, 300 ml, 500 ml,  

                                              1000 ml, 2 oz, 4 oz, 8 oz, 16 oz and 32 oz

Valves

Cylinders and Cylinder Assemblies

◎ 

◎ Body material: 316 SS, 304 SS, Hastelloy C-276, Alloy 400, etc.

◎ Seat material: PTFE, PCTFE and PEEK

◎ O-ring material: FKM (Viton), FFKM (Kalrez) and EPDM 

◎ Size: Available in a variety of sizes

◎ Connection: Available in a variety of connection types

Type: Ball valves, needle valves and in-line valves 

◎ 

                 configuration and bypass purge configuration

◎ Volume: 75 ml, 150 ml, 300 ml, 500 ml, 1000 ml and 2250 ml

◎ Material: 304L, 316L and Alloy 400

◎ Connection: Available in a variety of connection types

◎ TPED Cylinders or DOT cylinders optional

Configuration: Standard configuration, outage tube 

Metal Hoses

◎ 

◎ Core tube material: 316 SS and smooth PTFE

◎ Overbraid material: 304 SS

◎ Hose size: 1/4" to 1"

◎ Connection: Available in a variety of connection types

Series: PS, MH series, etc.

Quick-connects

◎ 

◎ Body material: 316 SS, Brass, etc.

◎ O-ring material: FKM (Viton), FFKM (Kalrez) and EPDM

◎ Size: Available in a variety of sizes

◎ Connection: Available in a variety of connection types

Series: QC, QTM series, etc.
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◎ Size: Available in a variety of sizes

◎ Connection: Available in a variety of connection types

Series: QC, QTM series, etc.
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Spring relief devices can be used with FITOK sample cylinders 

      as a safety device.

When the system pressure reaches the set pressure, the device 

      will open automatically to release the excess pressure in the system. 

      After stabilizing the system pressure, the device will close automatically.

316 SS/A479

304 SS/A313

316 SS/A479+Fluorocarbon FKM

PCTFE/D1430

316 SS/A182

316 SS/A479

Material Grade/ASTM Specification

Spring Relief Devices

Introduction

1. Lubricant: Silicone-based.

2. For other materials, please contact FITOK Group or our authorized distributors.

Seat 

Stem

Gasket 

Body

Bonnet

Spring

Materials of Construction

4

2

5

3

1

6

Component

Dimensions and Ordering Information

All dimensions are for reference 

only and are subject to change.

Working Temperature

−20°F~250°F (−29℃~121℃)

D
C

A

B

 1.68
(42.7)

0.81
(20.6)

2.11
(53.6)

0.46
(11.7)

1.05
( )26.8

0.81
(20.6)

1 /4 Female NPT 

C DBAOutlet E

 

F

 

Dimensions, in. (mm)Connection Type and Size
Set Pressure, psig (bar)

RTSS-NS4-FNS4-4
1 /4 Male NPT

Inlet 

Basic Ordering 

Number

RTSS-NS4-FNS4-6
RTSS-NS4-FNS4-8

3 /8 Male NPT
RTSS-NS6-FNS4-4
RTSS-NS6-FNS4-6
RTSS-NS6-FNS4-8

700～800 (48~55)
540～600 (37~41)

540～600 (37~41)
700～800 (48~55)

350～400 (24~27)

350～400 (24~27)

For other set pressures, please contact FITOK Group or our authorized distributors.

Vent

1

2

3

4

5

6
Item

E-Flat

F-Flat

The carrying handle provides convenience for transportation of sample cylinders. The handle is made of 304 SS and is 

available for 290 cm  cylinders or larger cylinders.

Carrying Handle

Carrying Handle

Cylinder OD
in. (mm)

Caps and plugs are used for cylinder valves to protect the connections (tube fitting or NPT thread) from damages during 

cylinder transportation. For details, please contact FITOK Group or our authorized distributors.

Caps and Plugs

Cylinder Volume
 cm3 Ordering Number

HD-CY2-H2
1.9 (48.2)

2.0 (50.8)

3.5 (88.9)

4.0 (102)

290~500

1000

2250/3785 HD-CY4-H4

HD-CY3-H2

Ordering Information

Sample Cylinder Accessories 

3

Pipe Cap

Pipe Plug

Tube Fitting Plug



In order to enable users to transport pressurized samples in safety, end caps are offered by FITOK to protect valves from

damages. Each end cap is screwed onto a neck ring that has been cold forged to the cylinder neck. End caps are made of 

carbon steel and are only available for 2250 cm  and 3785 cm  (1 gal) cylinders . FITOK angle pattern valves can be used for 

cylinders with end caps.

3 3

End Caps

Note: Double-ended cylinders with end caps on both ends are standard configurations.

Outage Tubes

Features

◎

◎

 

 

316 SS and Alloy 400 available

1/4'' and 1/2'' NPT connections available

Construction

Outage tube is welded to the male thread end of an adapter. Screw the

adapter with outage tube into the female thread end of a sample cylinder.

Usage

Outage tube is used to keep a certain vapor space in a cylinder.

The space is determined by the length of outage tube.

Outage is the vapor space in the cylinder expressed as a percentage of 

the total volume of the cylinder.

     % outage = (vapor space/total volume) × 100  

To obtain an exact outage, each outage tube and cylinder assembly should be 

calibrated by a suitable method.

 

Outage Tube Length

Purpose

The outage tube provides a vapor space of desired volume in a cylinder 

with liquefied gas. Therefore, liquids can expand when the temperature 

increases. A small temperature increase can make the liquids expanded

and the pressure increased dramatically if there is not enough vapor space.

Note: For safe filling limits of your application, please refer to local regulations 

or other guidelines.

Liquid

Outage Tube

Vapor
Space

Outage Tube Adapter 

The outage tube length (L) is measured from the end of the pipe fitting to the end 

of the tubing. The table below shows approximate outage tube length for 

standard sample cylinders.

ca
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For the use of  sample cylinder and outage tube, please refer to ASTM D1265, 
Standard Practice for Sampling Liquefied Petroleum (LP) Gases, Manual Method.

Tube
 O.D.

Cylinder
Volume

3(cm 10%)±

Minimum Outage, %

10 20 40 50

40

50

75

150

300

400

500

1000

2250

3785 (1 gal)

1000

2250

3785 (1 gal)

150

300

500

Code

Tube Length, in. 

0.87

0.85

1.02

1.12

1.65

2.00

2.26

2.31

3.30

4.62

2.21

3.30

4.52

1.09

1.59

2.16

1.11

1.07

1.34

1.45

2.32

2.90

3.38

3.06

4.59

6.79

2.96

4.59

6.69

1.43

2.27

3.30

1.35

1.28

1.66

1.79

2.99

3.79

4.50

3.81

5.88

8.96

3.71

5.88

8.86

1.77

2.96

4.45

30

1.84

1.71

2.31

2.46

4.34

5.59

6.74

5.31

8.46

13.31

5.21

8.46

13.21

2.46

4.34

6.74

1/4"

5/16"

5/16"

1/2"

150

300

500

1.62

2.74

4.39

2.17

3.84

6.21

2.71

4.93

8.04

3.81

7.12

11.68

1.59

1.50

1.98

2.13

3.67

4.69

5.62

4.56

7.17

11.14

4.46

7.17

11.04

2.12

3.65

5.60

3.26

6.03

9.86

4087

5085

5102

5112

5165

5200

5226

5231

5717

51114

8221

8846

8452

5109

5159

5560

5162

5274

5439
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Tube of desired length is available upon request. 

L - Tube Length

6L OT5226 NS4 FNS4 -  -  -  - SI

Material Tube O.D.
Male Thread
Connection

4L

6L

304L SS

316L SS 1/4 NPT

1/ 2 NPTNS8

NS4

Tube Length

Note: "Ordering Number Description" is a reference to understand the combination rules of FITOK 

           product part number. Not all combinations are available.

Female Thread 
Connection

1/4 NPT

Ordering Number Description

Alloy 400M

OT4 1/4 in.

5/16 in.OT5

OT8 1/ 2 in.

FNS4
A percentage of inch, 
specified by the 
customers (eg:226 
means the tube 
length is 2.26 inch.)

Special 
Application

No

SI

®SilcoNert  
2000 

®(Sulfinert ) 
Coating
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D
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5 1
8

5
0

5
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0
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1
8
0
0
 p
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g

5
0
0
0
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E
n

d
 

C
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e
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30
4L

 S
S

31
6L

 S
S

N
2

N
4

N
8

1
/8

 F
e
m

a
le

 
N

P
T

1
/4

 F
e
m

a
le

 
N

P
T

1
/2
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e
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N

P
T

T E
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P
T
FE
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O
T
4
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8
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0
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5
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9
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2
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0
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0
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0
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6L MC DFT6 10 -  -  -  - F2

SeriesMaterial
 Cylinder

Configuration
Cylinder
Volume 

MC

4L

6L

304L SS

316L SS S

D

Single-ended

Double-ended

10  3cm

25  
3cm

350 cm  

25

50

10

End  Connection

Ordering Number Description

Cleaning and
Packaging

F2

FC-01

FC-02FT6

3/8 tube fittings
(applicable to 
butt weld for 
3/8" OD, or 
tube socket weld 
for 1/4" ID )

" 

Miniature Sample Cylinders
Features
◎

◎

◎

◎

◎

◎

 

 

 

 

 

 

Maximum working pressure: 1000 psig (69.0 bar)
3

Capacities: 10, 25 and 50 cm

Single-ended and double-ended configurations available

Smooth internal neck transition for easy cleaning

Stainless steel construction to ensure high corrosion resistance

Full-penetration butt weld constructions

Dimensions
Dimensions, in inches (millimeters), are for reference only and are subject to change.

Testing and Cleaning
Each miniature cylinder is pressure tested at 1667 psig (115 bar) with Nitrogen.

Special Cleaning and Packaging in compliance with ASTM G93 Level C is optional.

Cautions
1. No impingement during the usage of the cylinders.

2. Don't expose the cylinders in the sun or bake next to the heat source.

3. Sample cylinders are strictly prohibited roasting by fire when the cylinders are frozen.

4. When using the sample cylinders, the working pressure should not exceed its maximum allowable working pressure.

Cylinder
Configuration

Cylinder
Volume

3cm

10

25

50

10

25

50

Volume
Tolerance

Single-ended

Double-ended

±10%

1000

(69.0)

2.19 (55.6)

3.69 (93.7)

6.25 (159)

2.75 (69.8)

4.25 (108)

6.81 (173)

Working
Pressure

 psig (bar)

A
in. (mm)

Average
Weight
oz (g)

±5%

±10%

±5%

2.2 (62)

3.2 (91)

5.6 (159)

1.9 (54)

3.3 (94)

5.1 (145)

3/8 (9.5) 
O.D. for Tube Fitting or
Butt Weld Connection

1/4 (6.4) 
I.D. for Tube Socket
Weld Connection

0.065 (1.7) Nominal Thickness

 1
.0

0

(2
5

.4
)

A
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