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RMG-GASELAN Regel- und Messtechnik GmbH 
is a company based in Germany. We produce 
devices and safety systems recommended for use 
in explosive areas. We are a certified manufacturer 
of flame arresters with and without vent function.

All products have been certified through a certification 
body (BAM, IBExU, PTB) as per the EC Directive 
94/9/EC and awarded the CE mark of conformity.

Our modern measuring technique guarantees 
objective testing of parameters relevant to safety 
and a uniform high quality maintained by specially 
trained technical experts.  A complete documentation 
of all statutory (EN 10204) parameters and those 
individually requested by our customers complete 
our product palette.

In the capacity of an accredited certification body, 
the BAM (Federal Institute for Materials Research and 
Testing) reexamined our quality assurance system 
for production and awarded a relevant certification.

Our flame arresters and vents incorporate impressive 
features including compact and light design, 
minimum pressure losses and variable flowrate in 
the same connection nominal diameter. The easy-
to-disassamble design ensures a quick replacement 
of spare parts.

Flame arresters

Flame arresters are used as secondary protection 
against explosions by preventing the transmission of 
flame and explosion transfer in machines, equipment 
and plant, containing inflammable gas or steam-air 
mixtures of inflammable liquids. These autonomous 
safety systems limit the effects of the explosions, 
rendering them harmless, they are intended to allow 
flow but prevent flame transmission.

We follow the principle of ‘quenching gap’ in 
developing and designing flame arresters. This 
principle is implemented through dry flame arrester 
elements. Depending on the process requirement, 
the flame arrester elements comprising of metal foil 
elements with defined joints in gaps are designed in 
different configuration.

Our spectrum of products in the field of flame arresters 
includes deflagration end-of-line and in-line flame 
arresters and detonation in-line flame arresters.  

Metal foil element

Assembling

introduction
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deflagration

A deflagration is an explosive combustion process 
in which the flames propagate at subsonic velocity.
There are end-of-line and in-line deflagration flame 
arresters. It is imperative to adhere to the maximum 
distance (L) from the ignition source when installing 
in-line flame arresters.

stabilized burning

Stabilized burning is the steady burning of a flame 
near or on the flame arrester element. A large part 
of our flame arresters is designed for short time or 
endurance burning.

Our short time burning flame arresters have an 
integrated temperature sensor for monitoring the 
temperature. If a pre-determined limit value is overshot 
during the process, an emergency operation must be 
initiated by the operator within a defined period.

detonation

A detonation is an explosion propagating at 
supersonic velocity characterized by a shock wave.
Detonations occur in pipelines with long distances to 
the ignition source (L > 50 x DN being an example for 
explosion group IIA). 
The flame arresting effect and mechanical carrying 
capacity in in-line detonation flame arresters is 
substantially more than that in the in-line deflagration 
flame arresters. This equips them for use in protection 
against deflagrations as well.

In-line deflagration flame arresters on a fan

End-of-line deflagration 
flame arrester on a tank

In-line detonation flame arrester on a flare

End-of-line flame arresters on a tank

Short time 
burning

Endurance
burning

introduction
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Vents including 
flame arrester element

The weight loaded pressure and vacuum vents are 
additionally equipped with flame arrester elements.
In addition to the test as device for inflammable 
mixtures, the vents have also been tested and 
certified as safety systems in accordance with the 
Directive 94/9/EC.
The combination of vent and flame arrester element 
joined the merits of the two systems in a single 
compact device.

Vents are used for independent ventilation of vessels 
and storage tanks and therefore offer safety from 
impermissible pressure and vacuum.
Our vents have weight loaded valve discs which 
attain their full valve lift as soon as pressures exceed 
10% of the set pressure. This enables us to offer 
the customer maximum performance with lowest 
product losses.

Standard valve seats, discs and spindles are 
manufactured from corrosion-resistant material. For 
reducing the leak rates, the sealing between valve 
disc and seat is made of a sealing foil and an air 
cushion over it. The sealing is made of metal if set 
pressures are high.

Vents without  
flame arrester element

Breather vents on a tank

Breather vents including flame arrester element on a tank

Sealing with foil and air cushion Metallic sealing

Pressure

Pressure

Vacuum

Vacuum

Pressure and 
vacuum

Pressure and 
vacuum

introduction

The suitability of all vents used in explosive atmospheres has been proved in an ignition hazard assessment.
As devices of Device Group II Category 1G, they are approved for use in vessels and equipment with 
inflammable mixtures.
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Flame arrester

rmg 931-t deflagration
short time burning

application gas/air- or vapour/air-mixtures of the explosion groups: IIA, I (methane)

nom. 
diameter

40  
1½“

connection Rp to ISO 7-1 (DIN 2999), BSP to BS 21, NPTF to ANSI B1.20.3

metal foil 
element stainless steel

body/cover carbon steel, stainless steelrmg 931-t

in-line deflagration flame arrester 
in accordance with ATEX 95 and EN 12874

explosion group

IIC (B) 
(MESG < 0.50)

IIB3 (C) 
(MESG ≥ 0.65)

IIA (D)
(MESG > 0.90)

Deflagration

Stable detonation

Unstable detonation

rmg 931 deflagration, stable and unstable detonation 
endurance burning

application gas/air- or vapour/air-mixtures of the explosion groups: IIA, I (methane)

nom. 
diameter

8 10 15 20 25 32
¼“  ⅜“  ½“ ¾“ 1“ 1¼“

connection Rp to ISO 7-1 (DIN 2999), BSP to BS 21, NPTF to ANSI B1.20.3

metal foil 
element stainless steel

rmg 931 body/cover carbon steel, stainless steel

rmg 931-B deflagration, stable and unstable detonation

application gas/air- or vapour/air-mixtures of the explosion groups: IIC, IIB3, IIA, I (methane)

nom. 
diameter

6 8 10 15 
⅛“   ¼“   ⅜“   ½“

connection Rp to ISO 7-1 (DIN 2999), BSP to BS 21, NPTF to ANSI B1.20.3

metal foil 
element stainless steel, special alloy

body/cover stainless steel, special alloyrmg 931-B

rmg 931-a deflagration, stable and unstable detonation 
endurance burning

application gas/air- or vapour/air-mixtures of the explosion groups: IIA, I (methane)

nom. 
diameter

15 20 25 32
½“ ¾“ 1“ 1¼“

connection
DIN 2501 PN10 
ANSI B16.5 - 150 RF

metal foil 
element stainless steel

body/cover carbon steel, stainless steelrmg 931-a

Flame arresters
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Flame arrester

rmg 931-a-t deflagration
short time burning

application gas/air- or vapour/air-mixtures of the explosion groups: IIA, I (methane)

nom. 
diameter

40 
1½“

connection
DIN 2501 PN10 
ANSI B16.5 - 150 RF

metal foil 
element stainless steel

body/cover carbon steel, stainless steel

rmg 933-g deflagration, stable and unstable detonation
short time burning

application gas/air- or vapour/air-mixtures of the explosion groups: IIC, IIB3, IIA, I (methane)

nom. 
diameter

25 32 40 50 65 80
1“ 1¼“ 1½“ 2“ 2½“ 3“

connection Rp to ISO 7-1 (DIN 2999), BSP to BS 21, NPTF to ANSI B1.20.3

metal foil 
element stainless steel, special alloy

housing of 
metal foil
elements

stainless steel, special alloy

body carbon steel, stainless steel, special alloy

rmg 933-a deflagration, stable and unstable detonation
short time burning

application gas/air- or vapour/air-mixtures of the explosion groups: IIC, IIB3, IIA, I (methane)

nom. 
diameter

25 32 40 50 65, 80
1“ 1¼“ 1½“ 2“ 2½“ 3“

connection
DIN 2501 PN10
ANSI B16.5 - 150 RF

metal foil 
element stainless steel, special alloy

housing of 
metal foil
elements

stainless steel, special alloy

body carbon steel, stainless steel, special alloy

rmg 933-s deflagration, stable and unstable detonation
short time burning

application gas/air- or vapour/air-mixtures of the explosion groups: IIC, IIB3, IIA, I (methane)

nom. 
diameter

50 65 80 100 125 150 200 250 300 350 400
2“ 2½“ 3“ 4“ 5“ 6“ 8“ 10“ 12“ 14“ 16“

connection
ISO 7005 PN10 
ANSI B16.5 - 150 RF

metal foil 
element stainless steel, special alloy

housing of 
metal foil
elements

stainless steel, special alloy

body ductile iron, carbon steel, stainless steel, special alloy

feature additional nuts for easy dismanteling the flame arrester element

  

Flame arresters

rmg 931-a-t

rmg 933-g

rmg 933-a

rmg 933-s
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rmg 934-B-e deflagration 

application gas/air- or vapour/air-mixtures of the explosion groups: IIC, IIB3, IIA, I (methane)

nom. 
diameter 

25 32 40 50 65 80 100 125 150 200 250 300 
1“ 1¼“ 1½“  2“  2½“  3“  4“  5“  6“  8“ 10“  12“

connection ISO 7005 PN10, ANSI B16.5 - 150 RF, Rp to ISO 7-1 (DIN 2999),  
BSP to BS 21, NPTF to ANSI B1.20.3

material carbon steel, stainless steel, special alloy

rmg 934-BP deflagration 
endurance burning

application gas/air- or vapour/air-mixtures of the explosion groups: IIA, I (methane)

nom. 
diameter 

25 32 40 50
1“ 1¼“ 1½“ 2“

connection ISO 7005 PN10, ANSI B16.5 - 150 RF, Rp to ISO 7-1 (DIN 2999),  
BSP to BS 21, NPTF to ANSI B1.20.3

material carbon steel, stainless steel, plexiglas

Flame arrester

rmg 934-Bm deflagration 
endurance burning

application gas/air- or vapour/air-mixtures of the explosion groups: IIB3, IIA, I (methane)

nom. 
diameter 

40 50 65 80
1½“ 2“ 2½“ 3“

connection ISO 7005 PN10, ANSI B16.5 - 150 RF, Rp to ISO 7-1 (DIN 2999),  
BSP to BS 21, NPTF to ANSI B1.20.3

material carbon steel, stainless steel

end-of-line deflagration flame arrester 
in accordance with ATEX 95 and EN 12874

explosion group

IIC (B) 
(MESG < 0.50)

IIB3 (C) 
(MESG ≥ 0.65)

IIA (D)
(MESG > 0.90)

Deflagration

Deflagration and short time burning

Deflagration and endurance burning

rmg 933-se deflagration, stable detonation
short time burning

application gas/air- or vapour/air-mixtures of the explosion groups: IIA, I (methane)

nom. 
diameter

50 80 100 125 150 200 250
2“ 3“ 4“ 5“ 6“ 8“ 10“

connection
ISO 7005 PN10 
ANSI B16.5 - 150 RF

metal foil 
element stainless steel, special alloy

housing of 
metal foil
elements

stainless steel, special alloy

body ductile iron, carbon steel, stainless steel

feature additional nuts for easy dismanteling the flame arrester element
rmg 933-se

rmg 934-Bm

rmg 934-BP

rmg 934-B-e

Flame arresters
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rmg 934-B-t deflagration 
short time burning

application gas/air- or vapour/air-mixtures of the explosion groups: IIC, IIB3, IIA, I (methane)

nom. 
diameter 

25 32 40 50 65 80 100 125 150 200 250 300
1“ 1¼“ 1½“ 2“ 2½“ 3“ 4“ 5“ 6“ 8“ 10“ 12“

connection ISO 7005 PN10, ANSI B16.5 - 150 RF, Rp to ISO 7-1 (DIN 2999),  
BSP to BS 21, NPTF to ANSI B1.20.3

material carbon steel, stainless steel, special alloy

Flame arresters

rmg 934-BP-e deflagration

application gas/air- or vapour/air-mixtures of the explosion groups: IIC, IIB3, IIA, I (methane)

nom. 
diameter 

25 32 40 50 65 80 100 125 150 200
1“ 1¼“ 1½“ 2“ 2½“ 3“ 4“ 5“ 6“ 8“

connection ISO 7005 PN10, ANSI B16.5 - 150 RF, Rp to ISO 7-1 (DIN 2999),  
BSP to BS 21, NPTF to ANSI B1.20.3

material carbon steel, stainless steel, special alloy, plexiglasrmg 934-BP-e

rmg 934-BP-t deflagration 
short time burning

application gas/air- or vapour/air-mixtures of the explosion groups: IIC, IIB3, IIA, I (methane)

nom. 
diameter 

25 32 40 50 65 80 100 125 150 200 
1“ 1¼“ 1½“ 2“ 2½“ 3“ 4“ 5“ 6“ 8“

connection ISO 7005 PN10, ANSI B16.5 - 150 RF, Rp to ISO 7-1 (DIN 2999),  
BSP to BS 21, NPTF to ANSI B1.20.3

material carbon steel, stainless steel, special alloy, plexiglasrmg 934-BP-t

rmg 934-B-t
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rmg 936-e vacuum vent
deflagration

application gas/air- or vapour/air-mixtures of the explosion groups: IIB3, IIA, I (methane)

nom. 
diameter 

50  80  100  150  200
2“  3“  4“  6”  8”

connection ISO 7005 PN10  
ANSI B16.5 - 150 RF

valve set stainless steel, special alloy

body ductile iron, stainless steelrmg 936-e

rmg 935 pressure vent
deflagration and endurance burning

application gas/air- or vapour/air-mixtures of the explosion groups: IIA, I (methane)

nom. 
diameter 

50 80
2“ 3“

connection ISO 7005 PN10
ANSI B16.5 - 150 RF

valve set stainless steel, special alloy

body ductile iron, stainless steelrmg 935

rmg 935-e pressure vent
deflagration

application gas/air- or vapour/air-mixtures of the explosion groups: IIB3, IIA, I (methane)

nom. 
diameter 

50 80
2“ 3“

connection ISO 7005 PN10
ANSI B16.5 - 150 RF

valve set stainless steel, special alloy

body ductile iron, stainless steelrmg 935-e

end-of-line breather vent incl. flame arrester element 
in accordance with ATEX 95, EN13463-1, EN13463-5  
and EN12874

explosion group

IIB3 (C) 
(MESG ≥ 0.65)

IIA (D)
(MESG > 0.90)

Deflagration

pressure vent

vacuum vent

pressure and vacuum vent

Deflagration with endurance 
burning

pressure vent

pressure and vacuum vent

Breather Vents including Flame arrester element

rmg 937-e pressure and vacuum vent
deflagration

application gas/air- or vapour/air-mixtures of the explosion groups: IIB3, IIA, I (methane)

nom. 
diameter 

50  80  100  150  200  250
2“  3“  4“  6“  8“  10“

connection ISO 7005 PN10 
ANSI B16.5 - 150 RF

valve set stainless steel, special alloy

body ductile iron, stainless steelrmg 937-e

rmg 937-P pressure and vacuum vent
deflagration and endurance burning

application gas/air- or vapour/air-mixtures of the explosion groups: IIA, I (methane)

nom. 
diameter 

50
2“

connection ISO 7005 PN10  
ANSI B16.5 - 150 RF

valve set stainless steel, special alloy

body ductile iron, stainless steelrmg 937-P
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Breather Vents without Flame arrester element

Flame arrester

rmg 942-eV (Emergency vent) pressure vent

application gas/air- or vapour/air-mixtures: II 1/2 G c IIB T X

nom. 
diameter 

50 80 100 150 200 250
2“ 3“ 4“ 6“ 8“ 10“

connection ISO 7005 PN10
ANSI B16.5 - 150 RF

valve set stainless steel, special alloy

body carbon steel, stainless steelrmg 942-eV

rmg 943 Vacuum vent

application gas/air- or vapour/air-mixtures: II 1/2 G c IIB T X

nom. 
diameter 

50  80  100  150  200
2“  3“  4“  6”  8”

connection ISO 7005 PN10 
ANSI B16.5 - 150 RF

valve set stainless steel, special alloy

body ductile iron, stainless steelrmg 943

end-of-line breather vent 
in accordance with ATEX 95 and EN13463-1, EN13463-5

explosion group

IIB (C) 
(MESG ≥ 0.50)

IIA (D)
(MESG > 0.90)

pressure vent

vacuum vent

pressure and vacuum vent

rmg 944 Pressure and vacuum vent

application gas/air- or vapour/air-mixtures: II 1/2 G c IIB T X

nom. 
diameter 

50  80  100  150  200  250
2“  3“  4“  6”  8”  10” 

connection ISO 7005 PN10 
ANSI B16.5 - 150 RF

valve set stainless steel, special alloy

rmg 944 body ductile iron, stainless steel
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Grading of explosion groups 
   
Explosion group MESG 4) of mixture Example 

IEC 1) NEC 2) in mm    

I 3)    1.14   Methane 

IIA  D > 0.90   Fuel 

IIB1  0.85   Ethanol 

IIB2  0.75   Dimethyl ether 

IIB3  0.65   Ethylene 

IIB  

C 

 0.50   Carbon monoxide 

IIC B < 0.50   Hydrogen 
 
 

Selection of explosion group IIA (D) (*Substances in the explosion group I) 

Gases Liquids 
Biogas  
Butane (C4H10)
Butene (C4H8)
Land-fill gas *
Natural gas
Liquefied gas
Power gas (suction gas) 
Furnace gas 
Carbon oxysulphide (COS)
Digester gas * 
Methane (CH4) *
Methyl nitrite (CH3NO2)
Monochlor difluorethane (C2H3ClF2)
Propane (C3H8)
Propene (C3H6)
Trimethylamine (C3H9N)
Vinyl chloride (C2H3Cl)
1,1,1-Trifluorethane (C2H3F3)

Acetaldehyde (C2H4O)
Acetone (C3H6O)
Acetonitrile (C2H3N)
Formic acid (CH2O2)
Ammonia (NH3)
Aniline (C6H7N)
Benzol (C6H6)
Cumene (C9H12)
Dichloromethane (CH2Cl2)
Diesel fuel
Jet petrol
Petroleum (crude oils)
Acetic acid (C2H4O2)
Aviation fuel
Methanol (CH4O)
Petrol Super
Petroleum
Vegetable oils (e.g. turpentine oil, pine oil)
Solvent Naptha 
Special benzine (e.g. petrol-ether, mineral turpentine)
Toluol (C7H8)
Trichlorethylene (C2HCl3)
Xylol (C8H10)

Selection of explosion group IIB1-IIB (C)  
Gases Liquids 
Butadiene -1,3 (C4H6) 
Dimethyl ether (C2H6O) 
Ethylene (C2H4) 
Ethylenoxide (C2H4O) 
Formaldehyde (CH2O) 
Carbon monoxide (CO) 
Coke oven gas
Hydrogen sulphide (H2S) 

Oxobutanoic acid (C5H8O3) 
Acrylonitrile (C3H3N) 
Cyclohexadiene -1,3 (C6H8) 
Diethyl carbonate (C5H10O3)  
Divinyl ether (C4H6O)
Ethanol (C2H6O) 
Ethyl benzol (C8H10) 
Furan (C4H4O) 
Isoprene (C5H8)
Methacrylate (C4H6O2) 
Nitrobenzol (C6H5NO2) 
Propylenoxide (C3H6O) 

 
Selection of explosion group IIC (B)
Gases Liquids 
Hydrogen (H  )2 Carbon disulfide (CS 2)    

1) IEC International Electric Code
 

2) NEC National Electric Code
 

3) in accordance with ISO 16852 
 Explosion group IIA1

 

4) Maximum experimental safe gap (MESG):
Maximum gap of the joint between the 
two parts of the interior chambers of 
a test apparatus, which when the internal 
gas mixture is ignited under specific 
conditions, prevents ignition of the 
external gas mixture through a 25 mm 
long joint for all concentrations of the 
tested gas or vapor in air. The maximum 
experimental safe gap is a feature of the 
respective gas mixture (EN 1127-1:1997). 

suBstances
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glossary

explosive atmospheres Mixture of air and inflammable gases, vapours, mists or dusts under 
atmospheric conditions in which the combustion process shifts to the entire 
unburnt mixture after successful combustion (EN 12874:2001)

atmospheric conditions Atmospheric conditions here include overall pressures of 0.8 bar to 1.1 bar and 
mixed temperatures of -20°C to +60°C. ( EN 50284-12-1:2000)

Flame arrester A safety device fitted to the opening of an enclosure or to the connecting 
pipework of a system of enclosures and whose intended function is to allow 
flow but prevent the transmission of flame (EN 12874:2001)

end-of-line flame 
arrester

A flame arrester which is fitted with only one pipe connection (EN12874:2001)

in-line flame arrester A flame arrester which is fitted with two pipe connections, one on each side of 
the flame arrester element (EN 12874:2001)

integrated 
temperature sensor

A temperature sensor to indicate a stabilized flame and integrated into the 
flame arrester by the manufacturer (EN 12874:2001)

short time burning Stabilized burning for a specified time (EN 12874:2001)

endurance burning Stabilized burning for an unspecified time (EN 12874:2001)

explosion Abrupt oxidation and decomposition reaction producing an increase in 
temperature, pressure or in both simultaneously (EN 1127-1:1997)

deflagration
Explosion propagating at 
subsonic velocity (EN 1127-
1:1997)

detonation
Explosion propagating at 
supersonic velocity and 
characterized by a shock wave 
(EN 1127-1:1997)

stable detonation
A detonation is stable if it 
progresses through a confined 
system without significant 
variation of velocity and pressure 
characteristics. 
(EN 12874:2001)

unstable detonation
A detonation is unstable during 
the transition of a combustion 
process from a deflagration 
into a stable detonation. The 
transition occurs in a limited 
spatial zone where the velocity 
of the combustion wave is not 
constant and where the explosion 
pressure is significantly higher 
than in a stable detonation. (EN 
12874:2001)

Combustion process in a pipeline
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glossary

normal venting Is the ventilation necessitated by operational conditions or atmospheric changes

emergency venting Ventilation in case of tank equipment malfunctions or ventilation in case of fire

Filling rate Maximum pump performance while filling the tank

emptying rate Maximum pump performance while emptying the tank

thermal inbreathing Introduction of air or deck gas in a tank during contraction or condensation of 
vapours in the tank resulting from atmospheric influences (e.g. decrease in the 
ambient temperature)

thermal outbreathing Discharge of air and vapour from a tank by expanding the air and vapour and 
vaporization of the liquid in the tank resulting from atmospheric influences 
(e.g. increase in the ambient temperature)

additional facts Dimension, design pressure and location of storage tank, type of stored 
products, insulation used

set pressure Pressure in which the valve starts to open under atmospheric conditions

opening pressure Pressure in which the valve achieves the lift fully open necessary for the volume 
flow to be discharged.

Venting of atmospheric and low pressure storage tanks

vacuum created by
- emptying process
- thermal influence
   of condensation

pressure created by
-  filling process
-  thermal influence
   of vaporization Storage tank with loading station

note:
For determining and selecting the suitable armatures, it is necessary to know at least the technical data. 
Depending on customer’s requirement, standard confirmed design layout can be supplied in accordance with 
various standards.
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certiFicates
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The information given in this brochure is only an excerpt from the entire thematic data. Since the data is 
complex, all essential details for describing flame arresters and valve have not been explained here. 
For queries related to our products, please use a questionnaire we have prepared for you. It includes the data 
required for correct installation of the device and needs to be completed by the customer. 
If you require any other information or have queries, please contact us using the details overleaf.

conVersions



For more information

About RMG flame arresters and vents, please visit http://hpsweb.honeywell.com or contact one of our distributors.

honeywell Process solutions

RMG-GASELAN Regel + Messtechnik GmbH

Julius–Pintsch-Ring 3

D-15517 Fürstenwalde

Phone:  +49 (0)3361 356-60

Fax:  +49 (0)3361 356-836

E-mail:  fds@rmg.com

http://hpsweb.honeywell.com


