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Industrial frictionless governor-operated pressure & temperature 
switches for Marine Nationale (French navy) applications 

 
"F" series components designed in compliance with DCN specifications 

 
NATO MANUFACTURING CODE  F 3363 

 
ISO 9001 V2000  CERTIFIED QUALITY SYSTEM 

 
• SPECIFICATIONS DCN Cherbourg - File A 96 15 135 (Projets SCORPEN) - Versions 1 & 2 

• S.T.B. MAT 656-0033 - Pressostats Industriels 
• S.T.B. MAT 655-0020 - Thermostats Industriels 
 

 DCN Lorient - Files M 00 47 089 et M 00 47 091 (DELTA+HORIZON) - Version 3 
• S.T.F. B12 100753 - Pressostats Industriels 
• S.T.F. B12 100754 - Thermostats Industriels 
 

• PHYSICAL RANGES • Relative pressure: from -1 to 400 bar (max 640 bar) 
• Absolute pressure: from 50 abs. mbar to 50 abs. bar (max 80 bar) 
• Differential pressure: from 50 mbar to 10 bar (static from 0 to 80 bar) 
• Temperature range: from -50 to 120°C (max 135°C) 

  

• APPLICATION The detectors are designed for use in submarines and surface buildings.  

Their purpose is to perform the following functions: 
• Detection of physical range values (pressure or temperature) in fluids commonly used on board, 

i.e. fresh water, de-ionised water, seawater, gas oil, air, nitrogen.  
• Command the following within a given range of values: 

∗ led display system 
∗ relay 
∗ programmable processor. 

  

• OPERATING 
PRINCIPLE 
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Patent 86-08-498

 

Pressure variation (or temperature transformed into pressure in accordance with the saturated 
pressure law [steam pressure]) is transmitted to sensor "S" which activates an internal mechanism 
comprising a force-balancing system.  

The force produced by pressure variation in sensor "S" is balanced by the variation spring. The 
force applied can be adjusted via a "RS" screw which can be used to set a given operating (or 
balancing) point. 

In the event that the balancing point is exceeded the governor arm will move. 
Any movements will be detected by contact "C" fitted the end of the stroke.  

Pressure variation that requires the contact to be reset in its initial position is referred to as the 
“deviation”.  

The deviation value can be increased by adjusting the variation spring using the wheel 
labelled"W". Contact trip can only be adjusted upwards. Device services electrical function 34D in 
the present technical instruction leaflet.  
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• CONSTRUCTION Detectors comprise the following: 
• A unit comprising 1 or 2 gold plated switches and an operating mechanism.  
• A pressure sensor (process connection M20x1.5 for versions 1 & 2 ; ½" BSP M for version 3) or 

temperature-sensitive component (capillary 3m armoured for all versions ; bulb Ø12x150 with M20x1.5 
connection for versions 1 & 2 ; Ø14x150 or 110 or 75 without connection for version 3).   

 
The unit features EN 60529-compliant IP 66 protection. 
It is contained in mazak housing with an aluminium cover with blue and grey epoxy paintwork  
(standard product). 

  

• ELECTRICAL 
FUNCTION  

Detectors come in two versions: 
• Unipolar option : comprising a fixed range electrical switching gold plated contact (code 4D).  
• Bipolar option : comprising a set of 2 variable range switching gold plated contacts (code 34D). 
 
The above 2 options are available in 3 electrical wiring versions: 
• Version 1 – featuring a CAPRI-type CMDEL-T ISO16 cable gland for braided cable [Ø6-11] 

(unipolar & bipolar versions) and internal terminal for cables up to 1.5 mm2 + internal earth 
connection Ø 4 mm, 

• Version 2 - featuring 10M-type FCI/JUPITER wiring : 
∗ Unipolar version:  

Socket: RECM 10MT 04-16 
Contact plug: FEDF 10MT 04-16 E114 

∗ Bipolar version: 
Socket: RECM 10MT 07-20 
Contact plug: FEDF 10MT 07-20 E123 

 • Version 3 – featuring a DELAUNAY-type 50751 cable gland [Ø9-13] (unipolar & bipolar 
versions) and internal terminal for cables up to 1.5 mm2 + internal earth connection Ø 4 mm 

 

• ELECTRICAL 
CHARACTERISTICS 

• Cut-off power:  
∗ Voltage: 28 Vdc (4 to 30 Vdc) 
∗ Current (In) : 1 to 100 mA 
∗ Overload: 150 mA resistance 
∗ Surge: 10 A / 30 ms (non-switching) 

• Contact resistance: Rc ≤ 120 mΩ (Rc ≤ 20 mΩ sat 1 mA & 5 V) 
• Insulation: 10000 MΩ / 500 Vdc 
• Dielectric: 1000 Vdc / 1 mn 
• Switching: 4 to 10 ms 
• Mechanical resistance: 2 x 106 cycles 

  

• MECHANICAL 
CHARACTERISTICS 

• Repeatability: ± 1% MR (constant cycle) 
• Mean time between failures (MTBF) : > 2x105 cycles 
• Mean time to repair (MTTR) : < 30 mn 

  

• ENVIRONMENTAL 
CONDITIONS 

• Shock resistance: 60 g 
• Unit temperature: -20 +70°C 
• Storage temperature: -40 +70°C (excluding range C & G temperature switch : -20 +55°C) 
• Fluid temperature: 

∗ Pressure switches : 
316L stainless steel bellows: -20 +150°C 
316L stainless steel manometric tube: -20 +150°C 
Diaphragm (EP) : -40 +120°C 

∗ Temperature switches : 
Compliant with the NDR for each range (see metrological specifications table) 

  

• INSTRUCTIONS FOR 
USE 

• A special separator must be used (included in order) for charged, corrosive or crystallisable fluids. 
• A dampener must be fitted on bellows-type equipment in order to counteract potential pulsation or 

process instability.  
• A siphon trap must be fitted above pressure regulators on steam circuits. 
• Do not mount close to heat sources (radiation).  
• Although the unit is highly resistant to vibrations please ensure that it is mounted in a place where 

the equipment will be protected as much as possible from the effects of the latter. A flexible 
connecting hose may be required.  
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• GLOSSARY OF 
TERMS 

•  Range: Lower and upper values of the adjustment range controlled by the detector.  
Metrological specifications tables in our technical specifications sheet feature low values, i.e. 
low controlled variable index values.   

 
 • Measuring range (MR): Algebraic difference between upper and lower operating values.  

 
 •  Nominal usage range (NUD): Maximum upper limit (constant) for measurement and 

influence values without having to adjust detector specifications.  
 

 •  Non deterioration range (NDTR): Maximum upper limit (constant) for measurement and 
influence values without having to adjust detector specifications once they comply with the 
NDTR range.  

 
 •  Non destruction range (NDSR): Temporary upper limit (constant) for measurement and 

influence values. Detector specifications can be permanently altered to a varying degree.  
 

 •  Index value point: Pressure or temperature value for contact release or activation in 
accordance with requirements.  

 
 •  Variation: Interval between the activation point and the contact activation point.  

 
 •  Accuracy: Quality characterising a detector’s ability to provide readings that are close to the 

actual value of the size measured at a constant cycle.  
  The term Repeatability is used for All or nothing (AON) sensors. 
 

 •  Operating cycle: Interval between two successive activation operations. Minimum operating 
cycle should correspond to apparatus variation.  

 
 • Atmospheric pressure (Patm): Pressure applied by the earth’s atmosphere due to the force of 

gravity. Pressure varies in accordance with a range of different parameters such as altitude, 
atmospheric conditions, etc.  

   Reference value at sea level  = 1013.25 mbar.  
 

 • Relative pressure (Pr): Pressure measured in relation to atmospheric pressure. Positive values 
are referred to as "pressure", negative values as a "vacuum" or "depression". 

 
 • Absolute pressure (Pa): Pressure (always positive) measured in relation to an absolute vacuum. 

The relationship between these three pressures is expressed as: Pa = Pr + Patm 
 

 • Differential pressure (Pd): Difference between two relative or absolute pressures. Highest 
pressure should be connected to HP inlets and lowest pressure to LP inlets. Pd = PHP – PLP 

 
 • Static pressure (Pstat): Pressure applied simultaneously to LP and HP inlets. Minimum static 

pressure corresponds to the minimum pressure to be applied to the LP inlet. Maximum static 
pressure is the  maximum pressure to be applied to the HP inlet on the differential pressure 
regulator for the latter to work correctly.   
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• METROLOGICAL SPECIFICATIONS  
TEMPERATURE SWITCHES 

TYPE RANGE 
4D 34D 

NDTR NDSR TECHNOLOGY
  FIXED 

DEADBAND ≤ 
MIN ADJUST. 
DEADBAND ≤ 

MAX ADJUST 
DEADBAND ≥ 

   

FC M(J/P) ** C - 50 to + 10°C 7.5/1.8°C 1 8/2°C 1 20/5°C 1 55°C 55°C  
FC M(J/P) ** G - 20 to + 45°C 4/1°C 1 5/1.5°C 1 20/7°C 1 55°C 55°C Steam 
FC M(J/P) ** P 25 to 95°C 4.5/1.2°C 1 6/1.5°C 1 25/8°C 1 105°C 110°C pressure 
FC M(J/P) ** R 45 to 120°C 5/1.2°C 1 6.5/1.5°C 1 25/8°C 1 135°C 140°C  

1) Lower & upper variation limits. 

GAUGE PRESSURE SWITCHES 

TYPE RELATIVE 
4D 34D 

NDTR NDSR TECHNOLOGY
 RANGE FIXED 

DEADBAND ≤ 
MIN ADJUST. 
DEADBAND ≤ 

MAX ADJUST 
DEADBAND ≥ 

   

FP M(J/P) ** FX 50 to 250 mb 18 mb 24 mb  250 mb 2 b   3 b Bellows 
FP M(J/P) ** GX 50 to 500 mb 20 mb 26 mb  250 mb 2 b   3 b Bellows 
FP M(J/P) ** MX 50 to 1000 mb 25 mb 30 mb  250 mb 2 b   3 b Bellows 
FP M(J/P) ** LX -1 to +1 b 70 mb 75 mb  500 mb 8 b   10 b Bellows 
FP M(J/P) ** NX 0.1 to 2 b 50 mb 60 mb  500 mb 8 b   10 b Bellows 
FP M(J/P) ** KX -1 to 5 b 165 mb 190 mb  1 b 10 b   15 b Bellows 
FPH M(J/P) ** PX 1 to 10 b 500 mb 550 mb  1.5 b 20 b   30 b Bellows 
FPA M(J/P) ** PX 0.5 to 10 b 150/450 mb1 250/400 mb1 2 b 160 b   200 b Diaphragm 
FP M(J/P) ** QX 2.5 to 25 b 600 mb 680 mb  5 b 30 b   40 b Bellows 
FPA M(J/P) ** QX 2.5 to 25 b 0.5/1.3 b1 600/800 mb1  5 b 160 b   200 b Diaphragm 
FP M(J/P) ** RX 10 to 50 b 1.4 b 1.6 b  10 b 80 b   120 b Bellows 
FP M(J/P) ** SX 20 to 100 b 4.5 b 4.8 b  20 b 200 b   250 b Bellows 
FPL M(J/P) ** TX 40 to 200 b 16 b 18 b  100 b 320 b   480 b Tube 
FPL M(J/P) ** VX 80 to 400 b 32 b 38 b  200 b 640 b   960 b Tube 

1) Lower & upper variation limits. 

ABSOLUT PRESSURE SWITCHES 

TYPE ABSOLUTE 
4D 34D 

NDTR NDSR TECHNOLOGY
 RANGE FIXED 

DEADBAND ≤ 
MIN ADJUST. 
DEADBAND ≤ 

MAX ADJUST 
DEADBAND ≥ 

   

FV M(J/P) ** FX 50 to 250 mb 44 mb 50 mb  250 mb 2 b   3 b Bellows 
FV M(J/P) ** GX 50 to 500 mb 46 mb 52 mb  250 mb 2 b   3 b Bellows 
FV M(J/P) ** HX 50 to 1000 mb 50 mb 55 mb  250 mb 2 b   3 b Bellows 
FV M(J/P) ** NX 0.1 to 2 b 115 mb 120 mb  500 mb 8 b   10 b Bellows 
FV M(J/P) ** MX 0.2 to 6 b 255 mb 300 mb  1 b 15 b   20 b Bellows 
FVH M(J/P) ** PX 2 to 10 b 850 mb 1 b  5 b 20 b   30 b Bellows 
FV M(J/P) ** QX 4 to 20 b 950 mb 1.1 b  5 b 32 b   48 b Bellows 
FV M(J/P) ** RX 10 to 50 b 2.3 b 2.5 b  10 b 80 b   120 b Bellows 

 
DIFFERENTIAL PRESSURE SWITCHES 

TYPE DIFFERENTIAL 
4D 34D 

NDTR 2 NDSR TECHNOLOGY
 RANGE FIXED 

DEADBAND ≤ 
MIN ADJUST. 
DEADBAND ≤ 

MAX ADJUST 
DEADBAND ≥ 

MIN/ MAX   

DFMS M(J/P) ** F 50 to 250 mb 60/75 mb1 65/80 mb1 200 mb 0/80 b   100 b Diaphragm 
DFMS M(J/P) ** J 50 to 500 mb 65/80 mb1 70/85 mb1 200 mb 0/80 b   100 b Diaphragm 
DFMS M(J/P) ** M 50 to 1000 mb 70/90 mb1 75/95 mb1 200 mb 0/80 b   100 b Diaphragm 
FDPA M(J/P) ** NX 0.5 to 2.5 b  400/450 mb1  450/500 mb1  1 b 0.5/30 b   40 b Diaphragm 
FDPA M(J/P) ** MX 0.5 to 5 b  450/500 mb1  500/550 mb1  1 b 0.5/30 b   40 b Diaphragm 
FDPA M(J/P) ** PX 1 to 10 b  650/700 mb1  700/800 mb1  2 b 1/60 b   80 b Diaphragm 
FDH M(J/P) ** PX 0.5 to 10 b 850 mb 950 mb  5 b 2.5/30 b   40 b Bellows 
1) Lower & upper variation limits.   2) NUR (static pressure)
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• CODING SYSTEM 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• SPACE REQUIREMENTS 
See appendix 

TEMPERATURE SWITCHES 
VERSION 1  VERSION 2 VERSION 3 

TYPE DRAWING  TYPE DRAWING TYPE DRAWING 
       
FC M (°/°) * ENF7-001-72  FC MJ (°/°) * ENF7-001-71 FC MP (°/°) * ENF7-001-75 A 
     Termowell  

GCX61 (L=150) 
GCX61 A 

Termowell  
TDG02-H22 

ENF7-001-01 E  Termowell  
TDG02-H22 

ENF7-001-01 E Termowell  
GCX61 (L=75 or 110) 

EP6-002-53 (L=75) 
EP6-002-54 (L=110) 

       
        
      PRESSURE SWITCHES

VERSION 1  VERSION 2 VERSION 3 
TYPE DRAWING  TYPE DRAWING TYPE DRAWING 

       
FV M (°/°) (M/R)X ENF7-002-331 A  FV MJ (°/°) (M/R)X ENF7-002-340 A FV MP (°/°) (M/R)X ENF7-002-375 A 
FV M (°/°) (F/N)X ENF7-002-330 A  FV MJ (°/°) (F/N)X ENF7-002-339 A FV MP (°/°) (F/N)X ENF7-002-374 A 
       
FPL M (°/°) *X ENF7-002-335 A  FPL MJ (°/°) *X ENF7-002-344 A FPL MP (°/°) *X ENF7-002-379 A 
FPA M (°/°) *X ENF7-002-334  FPA MJ (°/°) *X ENF7-002-343 FPA MP (°/°) *X ENF7-002-378 A 
FP(H) M (°/°) (K/S)X ENF7-002-333  FP(H) MJ (°/°) (K/S)X ENF7-002-342 FP(H) MP (°/°) (K/S)X ENF7-002-377 A 
FP M (°/°) (F/N)X ENF7-002-332 A  FP MJ (°/°) (F/N)X ENF7-002-341 A FP MP (°/°) (F/N)X ENF7-002-376 B 
       
FDPA M (°/°) *X ENF7-002-337  FDPA MJ (°/°) *X ENF7-002-346 FDPA MP (°/°) *X ENF7-002-381 A 
FDH M (°/°) PX ENF7-002-338  FDH MJ (°/°) PX ENF7-002-347 FDH MP (°/°) PX ENF7-002-382 A 
DFMS M (°/°) * ENF7-002-336 A  DFMS MJ (°/°) * ENF7-002-345 A DFMS MP (°/°) * ENF7-002-380 A 
       

 
 

♦ Sensitive material (metal parts) : 
• X   Stainless steel option 
• No letter   Standard option  
   (cadmium bichromate steel for DFMS  

pressure switches, copper for temperature 
switches) 
 

♦ Range letter 
 
♦ Electrical function (°/°) : 

• 4D  Unipolar option  (fixed deadband) 
• 34D  Bipolar option  (adjustable deadband)  

 

♦ Model 
 
♦ Naval finishing : 

• M    Version 1 
• MJ    Version 2 
• MP    Version 3 

FPA MJ 34D P X 

i.e. for this example : 
• EP diaphragm & lower stainless steel vessel pressure 

switch 
• 0,5 to 10 bar - NDTR 160 bar 
• Naval-compliant version 2 with JUPITER wiring 
• Bipolar option 

Reminder of the finishing : 
• Version 1 : Terminal + PG Capri + Connect. M20x1,5 or Bulb Ø12x150 
• Version 2 : Connector 10 M + Connect. M20x1,5 or Bulb Ø12x150 
• Version 3 : Terminal + PG Delaunay + Connect. ½ BSP M or Bulb Ø14x150 

or 110 or 75 
     (see drawings) 
 






















