Explosionsgeschützte
Ex-proof
Fixtures

EXPLOSION PROTECTION

Explosion
An explosion is defined as a sudden reaction involving a rapid physical
or chemical oxidation. This reaction or decay generating an increase in
temperature or pressure or both simultaneously. The most familiar reactions
are those of flammable gases, vapours or dusts with the oxygen contained
in the air.

Conditions for an explosion
As a rule, for explosions to happen in atmospheric air, three factors
have to be present at the same time:
oxygen

3

factors

E XPL O SI O N

ignition source

flammable gases

flammable substance
oxygen (air)
source of ignition

In production and work places, hazardous areas can develop wherever the
first two preconditions for an explosion are fulfilled. Typical hazardous areas
form in; chemical factories, refineries, enamelling plants, paint workshops,
cleaning equipment, mills and stores for milled products and other combustible
dusts, in tank facilities and loading areas for flammable gases, liquids and
solids.
The first two factors - the flammable substance and air - these must be
present in sufficient quantities to form an explosive atmosphere. The statutory
definitions of explosion protection - derived from the health and safety of
work regulations - are concerned with workplaces. For this reason, explosion
protection is generally limited to a description of reactions with oxygen in
the air. Oxidation reactions normally involve increases in heat and pressure
and therefore fulfil the criteria of an explosion.
It is generally assumed that a volume of 10 l of an explosive mixture in an
enclosed space can cause damage - particularly to people. For this reason,
any area in which such a volume of an explosive mixture can collect is
described as a potentially explosive atmosphere.
Other compounds such as chlorine in reaction with hydrogen are also capable
of forming explosive mixtures and have already led to explosions in the
past. However, as these reactions usually take place inside containers or
reactors, they concern the safety of these facilities and their effects on the
environment. They are therefore dealt with in the EC machinery directive
and incident analysis.

Explosive range
In the internal combustion engine the three factors work together effectively:
petrol, air/oxygen and the ignition spark, which produces an explosion inside
the enclosed cylinder. For this to take place, the ratio of petrol to air must be
correct. If the petrol tank is empty, the air filter is blocked or if the ignition
does not work, any one of the components for triggering this control is
missing,and this useful explosion, the motor will
not start.
Combustible materials mixed with air have a lower and a higher explosive
limit, and the explosive range lies between these limits. When considering
the safety of work places, the lower explosive limit is the more important
value, while a possible concentration of at least 20 % less than that value
is often regarded as safe.
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Prevention of explosions
Explosion protected equipment is able to exclude one of the preconditions
for an explosion – the ignition source - it is in that way, an important
contribution to explosion protection. In domestic areas, constructional
measures ensure that an explosive atmosphere normally cannot form.
The conscious restriction of these measures, e. g. the intended, unimpeded
flow of flammable gases or a reduction in ventilation can lead to explosions
if an ignition source is also present.
The easiest and simplest way to understand small and safe explosions is by
looking at a gas lighter. When the nozzle of the lighter is opened, it releases
a small amount of flammable gas. This gas mixes with the surrounding air,
the spark from the flint ignites the mixture, and a weak sound is heard - the
flame. Some distance away from the nozzle the proportion of the flammable
gas is already so low, that the explosion and the flame are restricted to the
immediate vicinity of the nozzle. In other words, the design of the gas lighter
has ensured that it is safe to use.

The effect of an explosion in enclosed spaces and under non-atmospheric
conditions - e. g. under increased pressure – makes it often more powerful.
Just think of the useful application of explosions in vehicle engines.
To attain effective explosion protection against non-controlled, unintended
explosions linked to disastrous consequences, it is necessary to remove one
of the three factors.

Primary explosion protection
Primary explosion protection aims at substituting something else for the
flammable substances or the atmospheric oxygen or even reducing their
quantities to the point where there is no danger of an explosive mixture
forming. Increased air circulation, air flushing through ventilation can be
achieved by structural measures; e.g. the open layout of filling stations
where the potentially explosive atmosphere is very small.
Replacing the atmospheric oxygen is not an option for areas where people
work. For this reason, the measures available for such locations are limited to:




avoidance or restriction of flammable substances which are capable
of forming an explosive atmosphere

avoidance or restriction of release of the flammable substances and
therefore formation of explosive mixtures, both inside and around
fittings, e. g. by

-

limiting their concentration
using enclosures filled with an inert substance
natural or artificial ventilation
concentration monitoring by means of a gas detection system
which will give an alarm/or switch off the system
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3

factors
Flammable substances
Flammable substances can be gaseous, liquid or
solid. For a general discussion relevant to work places,
their reactivity with atmospheric oxygen is considered.

Flammable gases
A flammable gas may be an element such as hydrogen which can be made
to react with oxygen with very little additional energy. Flammable gases are
often compounds of carbon and hydrogen. These flammable gases require
only small amounts of energy to react with atmospheric oxygen.
A vapour is the proportion of a liquid - if talking about the explosion
protection of flammable liquids - which has evaporated into the surrounding
air, as a result of the vapour pressure above the surface of the liquid, or
around a jet of that liquid or even around droplets of the liquid. Mist is a
special type, because of its explosion behaviour, can be included with the
vapours, for the purposes of fulfilment of safety considerations.

carbon

hydrogen

Flammable liquids
Flammable liquids are often hydrocarbon compounds such as ether, acetone
or petroleum spirit. Even at room temperature, sufficient quantities of these
liquids can change into the vapour phase so that near their surface an
explosive atmosphere forms. Other liquids form such an atmosphere near
their surface only when temperatures are increased. Under atmospheric
conditions this process is strongly influenced by the temperature of the
liquid.
For this reason the flash point, or rather the flash point temperature, is
an important factor when dealing with flammable liquids. The flash point
relates to the lowest temperature at which a flammable liquid, under certain
test conditions, will form a sufficient quantity of vapour on its surface to
enable an effective ignition source to ignite the vapour air mixture.

nitrogen

ether
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benzine

acetone

oxygen

The flash point is important for the classification of potentially explosive
atmospheres. Flammable liquids with a high flash point are less dangerous
than those with a flash point at room temperature or below.
When spraying a flammable liquid, a mist can form consisting of very small
droplets with a very large overall surface area. This is well-known from spray
cans or from car spraying stations. Such a mist can explode. In this case the
flash point is of lesser importance. For a fine mist - made from a flammable
liquid - the behaviour relevant to safety can be roughly derived from the
known behaviour of the vapour.

Flammable solids
Flammable solids in the form of dust, fibres or flock can react with
atmospheric oxygen and produce disastrous explosions. Normally more energy
is required for activating the explosion in air than with gases and vapours.
However, once combustion starts, the energy released by the reaction
produces high temperatures and pressures. In addition to the chemical
properties of the solid itself, and the fineness of these particles. The overall
surface area, which increases determining that of the fineness, a role which
plays an important part. The properties are processes which take place
immediately at the surface of the solid. Lighting and extinguishing a paraffin
wax candle provides a demonstration. This is a series of processes undergone
by a solid material within a short period of time which cannot easily be
presented in a simplified form.

wood-dust

flour-dust

An experiment shows that when the wick of a candle is lit, the paraffin
wax melts and then vaporises and that this vapour feeds the flame. After
extinguishing the candle, the paraffin vapour can still be smelled, the melted
paraffin wax solidifies and the paraffin vapours disperse. Now the paraffin
wax candle is once again a harmless object.
Dust reacts very differently, depending on whether it is in a deposited layer
or whether it is in a suspended dust cloud. Dust layers are liable to begin
smouldering on hot surfaces, while a dust cloud which has been ignited
locally or through contact with a hot surface can explode immediately.
Dust explosions are often the consequence of smouldering dust layers which
become stirred up and already carry the ignition initiation. When such a
layer is stirred up, for example by mechanical cleaning methods during
transportation or inappropriate extinguishing attempts, this can lead to a
dust explosion.
A gas or vapour/air explosion can also stir up the dust, which then often leads
to the first, the gas explosion, turning into the second, the dust explosion. In
deep coal mines methane/firedamp explosions often have triggered off coal
dust explosions whose consequences were more serious than those of the
original firedamp explosion.

sugar-dust

O2

oxygen
O2

Oxygen

The quantity of oxygen available in the air can only
oxidise/burn a certain quantity of the flammable
material. The ratio can be determined theoretically, it
is called the stoichio metric mixture. When the quantity
of the flammable material and the available atmospheric
oxygen are near to or at the correct ratio, the effect of the explosion
- temperature and pressure increase - is most violent. If the quantity of
flammable material is too small, combustion will spread with difficulty or
will cease altogether. The situation is similar when the quantity of flammable
material is too great for the amount of oxygen available in the air.
All flammable materials have their explosive range, which also depends on the
available activation energy. This is usually determined by igniting the mixture
with an electric spark. The explosive range is bounded by the lower explosive
limit and the upper explosive limit. This means that below and above these
limits, explosions will not happen. This fact can be utilised by sufficiently
diluting the flammable substances with air, or by preventing the ingress of
air/oxygen into parts of the equipment. The latter option however, is not
with restrictions possible in environments where people regularly work and
therefore must be reserved for technological equipment.
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Sources of ignition
With technical equipment a large number of ignition
sources are possible. In the following overview the
numbers given behind the ignition sources refer to the
appropriate sections of the basic standard:
EN 1127-1: 1997 „Explosive atmospheres - Explosion
prevention and protection - Part 1: Basic concepts and methodology“

Hot surfaces arise as a result of energy losses from systems, devices and
components during normal operation. In the case of heaters they are desired.
These temperatures can usually be controlled.

In the event of a malfunction - for example with overloading or tight
bearings - the energy loss, and therefore the temperature increases
unavoidably. Technical equipment must always be assessed as to whether
it is stabilising - i.e. whether it can attain a final temperature, or whether
non-permissible temperature increases are possible which need to be
prevented by taking appropriate measures.
Examples: coils, resistors or lamps, hot equipment surfaces, brakes or
overheating bearings

Mechanically generated sparks are produced for example by grinding and
cutting devices during normal operation and are therefore not permitted in
a potentially explosive atmosphere. Cracks in rotating parts, parts sliding over
each other without sufficient lubrication and similar situations can generate
such sparks. When malfunction happens, this must be carefully considered
with respect to faults. The setting of special requirements for the materials
used to make enclosures, serves to reduce the risks from such ignition
sources.
Examples: tools such as a rusty hammer and chisel in contact with light
alloys or the metal fork of a fork lift truck

Visible electric sparks - lightning must normally be regarded as a sufficient
ignition source. Only very low energy sparks with energies of only microwatt
seconds may be regarded as too weak to start an explosion.
For this reason, suitable measures must be adopted to prevent these ignition
sources.
Examples: switching sparks, sparks at collectors or slip rings
Whether or not there is an electrical voltage supply, electrical sparks can be
caused by static electricity. The stored energy can be released in the form
of sparks and function as an ignition source. Because this ignition source
can arise quite independently of an electrical voltage supply, it must also be
considered with non-electrical devices and components. It is connected with
a separation processes; therefore these cases must be assessed where this
ignition source needs to be taken into account.
Friction during normal operation can be the cause of electro-static charging.
For example, portable devices cannot - due to their portability - be grounded
or connected to an equipotential bonding ring. When interacting with the
clothes of the user, static charging can occur during normal operation. Static
electricity must be prevented from becoming an ignition source by taking
appropriate measures.
Examples: Transmission belts made from plastic materials, enclosures of
portable devices, synthetic clothing material. Separation processes
when rolling out paper, plastic film, or plastic pipe systems.
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Electric rails and other grounding voltage supplies e.g. for electric corrosion
protection of equipment, can result in stray electric currents, cathodic
corrosion protection (5.3.6) which then may result in a potential difference
between grounding points. This is why a highly conductive connection to all
the electrically conductive parts of the equipment must be provided, so that
the potential difference is reduced to a safe level. It is not relevant whether
the conductive equipment is of electrical or non-electrical parts, in the
installation, while the cause of the current may be produced outside of the
equipment.
An equi-potential bonding must always be provided, irrespective of whether
or not such currents are expected or whether its sources are known.

Flames, hot gases and particles can occur inside combustion engines or
analysis devices during normal operation or when a fault has occurred.
Protective measures are required here which are able to permanently prevent
them from leaving the enclosure.
Examples: Exhausts from internal combustion engines or particles which are
formed by the switching sparks of power switches eroding material
from the switch contacts

Among the ignition sources where radiation energy enters the explosive
mixture, the following deserve to be mentioned:

ultrasonic
magnetic radiation - radio waves
-magnetic radiation - IR radiation, visible light
ionising radiation - UV radiation

Systems, devices and components that use radiation may be set up and
operated in the Ex area. As long as their parameters are permanently limited
and reliablity of this equipment is checked.
Examples: transmitting and receiving equipment, mobile telephones,
photoelectric barriers and scanners

Finally, adiabatic compression and shock waves inside tube-shaped structures
operated at negative pressure can also become a source of ignition.
Examples: breakage of a long fluorescent tube in a hydrogen/air atmosphere

source: BARTEC
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TABLEAUS
Car Fixtures Topology
Characteristics
Faceplate material

st. steel, grade 180

Faceplate thickness

3 mm

Preferential faceplate
dimensions

110 mm x 448 mm
(max. six fittings)

Fittings fixing

faceplate fixing

Pitch dimension

56 mm

Fixture mounting

screws
raised countersunk head screw with
inner Torx and pin M4 x 10, additional
intermediate screws

option

sheet metal back box
FLEXIBLE

JJJ.

2. 14 - JJJ. 2. 15

option: DB EX
(distribution box)

JJJ. 7. 20 - JJJ. 7. 21

option: Marking
Label/Inlay Label/engraving

JJJ. 7. 18 - JJJ. 7. 19

Characteristics
Faceplate material

st. steel, grade 180

Faceplate thickness

3 mm

Preferential faceplate

185 mm x 448 mm

dimensions (max. twelve fittings)
Fittings fixing

faceplate fixing

Pitch dimension

56 mm

Fixture mounting

screws
raised countersunk head screw with
inner Torx and pin M4 x 10, additional
intermediate screws

option

sheet metal back box
FLEXIBLE

option: DB EX
(distribution box)

JJJ. 7. 20 - JJJ. 7. 21

option: Marking
Label/Inlay Label/engraving

JJJ. 7. 18 - JJJ. 7. 19

REVISION a

2009-10-28

JJJ. 2. 14 - JJJ. 2. 15
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!

Individual designs on demand

TABLEAUS
Landing Fixtures/Indicator Fixtures Topology
Characteristics
Faceplate material

st. steel, grade 180

Faceplate thickness

3 mm

Preferential faceplate
dimensions

110 mm x 308 mm
(max. four fittings)

Fittings fixing

faceplate fixing

Pitch dimension

56 mm

Fixture mounting

screws
raised countersunk head screw with
inner Torx and pin M4 x 10,
as from 448 mm faceplate length
additional intermediate screws

option

sheet metal back box
FLEXIBLE

JJJ. 4. 12 - JJJ. 4. 13
option: DB EX
(distribution box)

JJJ. 7. 20 - JJJ. 7. 21

option: Marking
Label/Inlay Label/engraving

JJJ. 7. 18 - JJJ. 7. 19

Characteristics
Faceplate material

st. steel, grade 180

Faceplate thickness

3 mm

Preferential faceplate
dimensions

110 mm x 308 mm
(max. three fittings)

Fittings fixing

faceplate fixing

Pitch dimension

56 mm

Fixture mounting

screws
raised countersunk head screw
with inner Torx and pin M4 x 10,
as from 448 mm faceplate length
additional intermediate screws

option

sheet metal back box
FLEXIBLE

JJJ. 5. 8 - JJJ. 5. 9

laser marking

REVISION a

option

JJJ. 7. 20 - JJJ. 7. 21
2009-10-28

option: DB EX
(distribution box)

!

Individual designs on demand
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IB EX

Leuchttaster

Illuminated Button Ex-proof
Characteristics

IB EX, red

Fixing

bayonet fastening (faceplate fixing)

Faceplate thickness

1 mm ... 6 mm

Material

thermoplastic housing

Connecting cable

4 x 0.75 mm², length 3 m

Switching element

NO-contact
application category AC-15
switching voltage = 230 V
switching current = 1 A
application category DC-13
switching voltage = 24 V
switching current = 0.25 A

Rated isolation voltage

Ui =

300 V

Ambient temperature

-40 °C ... +50 °C

Recall light

LED
U=
U=
P=

Protection category

12 V ... 250 V AC
12 V ... 60 V DC
1W

IP 66/67 in connection with A-IB EX
(attachment to illuminated button)

IB EX, blue

Dimensions
37
88

46

ø 38

35.5

Attachment to
illuminated module

A-IB EX

1-6

Available as spare part.

14

Wiring diagram

Identification

Cutout

II 2G EEx d IIC T6

33 +0.05
0
BN (brown)

Class 1, Div. 2 - Class 1, Zone 1

II 2GD EEx e II
A-IB EX

3 +0.05
0

REVISION a

2009-10-28

BK (black)

112

GY (grey)

BU (blue)

Test report

ø3

0.3

+0
0 .05

PTB 97 ATEX 1065 X
A-IB EX
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Class 1, Div. 2 - Class 1, Zone 1

PTB 00 ATEX 3114 U

Leuchtmodul
IB EX

IM EX

Illuminated Module Ex-proof
Characteristics
bayonet fastening (faceplate fixing)

Faceplate thickness

1 mm ... 6 mm

Material

thermoplastic housing

Connecting cable

2 x 0.75 mm², length 3 m

Rated isolation voltage

Ui =

300 V

Ambient temperature

-40 °C ... +50 °C

Recall light

LED
U=
U=
P=

Protection category

IM EX

IM EX, red

Fixing

12 V ... 250 V AC
12 V ... 60 V DC
1W

IP 67 in connection with A-IM EX
(attachment to illuminated button)

IM EX, blue
Dimensions
37
88

46

ø 38

35.5

Attachment to
illuminated module

A-IM EX

1-6

Available as spare part.

22

Wiring diagram

112

Identification

Cutout

II 2G EEx d IIC T6

33 +0.05
0
BN (brown)

3 +0.05
0
BU (blue)

Test report

ø3

0.3

Class 1, Div. 2 - Class 1, Zone 1

+0
0 .05

PTB 97 ATEX 1065 X
A-IM EX

REVISION a

II 2GD EEx e II
A-IM EX

2009-10-28

Class 1, Div. 2 - Class 1, Zone 1

PTB 00 ATEX 3114 U
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MS EX

Schlagschalter

Mushroom Switch Ex-proof
Characteristics
Fixing

bayonet fastening (faceplate fixing)

Faceplate thickness

1 mm ... 6 mm

Material

thermoplastic housing

Connecting cable

4 x 0.75 mm², length 3 m

Switching element

NO-contact
application category AC-15
switching voltage = 250 V
switching current = 10 A
application category DC-13
switching voltage = 24 V / 110 V
switching current = 1 A / 0.5 A

Rated isolation voltage

Ui =

Ambient temperature

-40 °C ... +50 °C

Protection category

IP 67 in connection with A-MS EX
(attachment to mushroom switch)
attachment to mushroom switch
DIN EN 60204 T1/VDE 0113 T1 and
EN 60947-5-1/DIN VDE 0660 T200

A-MS EX

attachment to
mushroom switch

A-MS EX
Mushroom marking

Available as spare part.

300 V

„NOT AUS EMERGENCY STOP“
„PULL TO RELEASE“

Dimensions
37
88

46

ø 38

ø 40

35.5

PULL
TO
RELEASE

1-6
112

38

Wiring diagram

II 2G EEx d IIC T6

33 +0.05
0

BU (blue)

Class 1, Div. 2 - Class 1, Zone 1

II 2GD EEx e II
A-MS EX

GY (grey)

BN (brown)

3 +0.05
0

REVISION a

2009-10-28

BK (black)

Identification

Cutout

Test report

ø3

0.3

+0
0 .05

PTB 00 ATEX 1092 X
A-MS EX
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Class 1, Div. 2 - Class 1, Zone 1

PTB 00 ATEX 3114 U

KS EX

Schlüsselschalter

Key Switch Ex-proof
Characteristics
Fixing

bayonet fastening (faceplate fixing)

Faceplate thickness

1 mm ... 6 mm

Material

thermoplastic housing

Connecting cable

4 x 0.75 mm², length 3 m

Switching element

NO-contact
application category AC-15
switching voltage = 250 V
switching current = 10 A
application category DC-13
switching voltage = 24 V / 110 V
switching current = 1 A / 0.5 A

Rated isolation voltage

Ui =

Ambient temperature

-40 °C ... +50 °C

Protection category

IP 67 in connection with A-KS EX
(attachment to key switch)

MS EX

attachment to key (DOM-type key combination)
key switch engaging in both positions,
key removal in both positions
key combination 4 A 185

A-KS EX

attachment
to key switch

300 V

A-KS EX
Available as spare part.

Further key combinations on demand.

KS EX

Dimensions
37
88

46

ø 38

35.5

1-6
13
112

26

Wiring diagram

BK (black)

Identification

Cutout

II 2G EEx d IIC T6

33 +0.05
0

BU (blue)

BN (brown)

3 +0.05
0

GY (grey)

ø3
0.3

Class 1, Div. 2 - Class 1, Zone 1

Test report
+0
0 .05

PTB 00 ATEX 1092 X
A-KS EX

REVISION a

II 2GD EEx e II
A-KS EX

2009-10-28

Class 1, Div. 2 - Class 1, Zone 1

PTB 00 ATEX 3114 U
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PS EX

Stellungswähler

Position Selector Ex-proof
Characteristics
Fixing

bayonet fastening (faceplate fixing)

Faceplate thickness

1 mm ... 6 mm

Material

thermoplastic housing

Connecting cable

4 x 0.75 mm², length 3 m

Switching element

NO-contact
application category AC-15
switching voltage = 250 V
switching current = 10 A
application category DC-13
switching voltage = 24 V / 110 V
switching current = 1 A / 0.5 A

Rated isolation voltage

Ui =

Ambient temperature

-40 °C ... +50 °C

Protection category

IP 67 in connection with A-PS EX
(attachment to position selector)
attachment to position selector
3 switching positions I – 0 – II, black,
I – impulse, II – engaging; for gear box

A-PS EX

attachment to
position selector

300 V

A-PS EX

Further switching positions on demand.

Available as spare part.
Dimensions
37
88

35.5

60

°

60
0

II

46

ø 38

I

°

1-6
13
28

112

Wiring diagram

II 2G EEx d IIC T6

33 +0.05
0

BU (blue)

Class 1, Div. 2 - Class 1, Zone 1

II 2GD EEx e II
A-PS EX

GY (grey)

BN (brown)

3 +0.05
0

REVISION a

2009-10-28

BK (black)

Identification

Cutout

Test report

ø3

0.3

+0
0 .05

PTB 00 ATEX 1092 X
A-PS EX
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Class 1, Div. 2 - Class 1, Zone 1

PTB 00 ATEX 3114 U

DD 10 EX

Display

Digital Display Ex-proof
Characteristics
The ex-proof display allows a digital presentation within the gas and dust
ex-area according to category 2 (= zone 1 and 2 as well as zone 21 and 22).
The 10 mm high 7 segment display with ultra-bright and long-life LEDs is
well readable even from a greater distance.
Each segment and the decimal dot are connected individually so that it can
easily be driven in 7-segment code.
The small installation depth allows integration into flat operation boxes,
e. g. within lifts.
The protection category IP 68 allows operation even in areas where flooding
can be expected. The high grade of protection is reached by hermetic grouting.
An O-shaped ring inserted into a slot serves as sealing against the faceplate.
Thus the faceplate can also easily reach IP 68.
All wires of the connecting cable are isolated against the housing.
Fixing

plastic nut (ø max. 29.5 mm)
1 mm ... 10 mm

Housing material

st. steel

Pane material

plastic

Connecting cable

10 x 0.5 mm², length 3 m

Operating voltage

U = 24 V ... 30 V

Segment current

I = approx. 3 mA bei 24 V

Height of characters DD 10
(1 digit)

10 mm

Luminous colour

red

Ambient temperature

-20 °C ... +55 °C

Protection category

IP 68 (IEC 60529)

max. 10
M22 x 1

REVISION c

Dimensions

Faceplate thickness

2010-02-26

(faceplate fixing)

g

c

e
d

DP

41.5

Identification

segment
Schaltbild

lead colour

com. cathode

brown

A

white

EEx d IIC T6/T5

B

grey

CE 0044 II 2 GD T 80°C IP 68

C

black

D

orange

E

pink

F

purple

G

red

DP

blue

Cutout

ø 22.5

DD 10 EX

12

b

PS EX

f
10

ø 20.5

ø 26.5

10 x 0.5 mm²
ø 10

a

Test report

PTB 02 ATEX 1152 X
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DD 15 EX / DD 9 EX

Display

Digital Display Ex-proof
Characteristics
The two or three-digit display needs only one borehole for fixing. Wiring efforts
are considerably reduced by multiplex operation; only 12 leads are needed for
the three-digit display.
Connection can be done directly to the 24 V outputs of an SPS. Thanks to the
hermitically tight and pressure-resistant housing with leads no inherently safe
circuits are necessary.
The 7-segment displays with ultra-bright LEDs are also well readable in bright
surroundings thanks to a special colour filter.

Abmessungen
Dimensions
4

17

Fixing

nut (faceplate fixing)

Faceplate thickness

1 mm ... 10 mm

Housing material

nickel-plated brass

Pane material

plastic

Connecting cable

12 x 0.5 mm², length 3 m

Operating voltage

U = 24 V

Internal resistance

R = 2.2 kOhm

Power loss

P = max. 2.6 W

Height of characters DD 15
(2 digits)

15 mm

Height of characters DD 9
(3 digits)

9 mm

Luminous colour

red

Ambient temperature

-20 °C ... +40 °C

Protection category

IP 68 (IEC 144)

30

DD 15 EX

DD 9 EX

f

g

b

9

15

ø 40

12 x 0.5 mm²
ø 11

ø 45

a

c

e
d

DP

1 - 10

Wiring diagram
(control)

cathode
tens blue

cathode
ones
pink

Identification

cathode
hundreds
red

cathode
tens
brown

7.16

transparent
orange
red
grey
brown
beige
white
purple

CE 0044 II 2 GD T 80°C IP 68

cathode
ones
white

Test report
ø 37

PTB 03 ATEX 1130
orange
black
beige
grey
blue
purple
pink
transparent

a b c d e f g DP
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EEx d IIC T6

a b c d e f g DP

REVISION c

2010-02-26

black (open)

Cutout

DD 25 EX

Display

Digital Display Ex-proof
Characteristics
The explosion-proof Display DD 25 EX allows a digital presentation within the
gas and dust ex-area according to category 2 and 3 (= zone 1 and 2 as well as
zone 21 and 22).
The 25 mm high 7 segment display with ultra-bright and long-life LEDs is well
readable even from a greater distance.
In addition to the floor designation one arrow “up” and “down” and a minus sign
can be displayed. Each character and each segment can be driven with 24 V DC.
The cathode (minus) is common for all characters.
The small installation depth allows integration into flat operation boxes, e. g.
within lifts.
The protection category IP 68 allows operation even in areas where flooding can
be expected. The high grade of protection is reached by hermetic grouting.
Fixing

screw fixing (faceplate fixing)
4 x countersunk screw M3 x 12
independent
aluminium, body anodised, silver-coloured
front anodised, black
plastic
12 x 0.5 mm², length 5 m
U = 24 V ± 15 %
up to 70 mA
7.5 mA
5 mA
25 mm

Faceplate thickness
Housing material

Please order fixing accessories separately.

Dimensions
3

62

50

50

f

g

b

25

ø 57.9

12 x 0.5 mm²
ø 11

a

2010-02-26

countersunk screw
M3 x 12
self-locking nut
Serpress M3

red
-20 °C ... +50 °C
IP 68 (EN 60529)

c

e
c

REVISION c

!

Pane material
Connecting cable
Operating voltage
Power consumption
Segment current
Arrow/minus sign
Height of characters DD 25
(1 digit)
Luminous colour
Ambient temperature
Protection category

lead colour

com. cathode

blue

minus sign

beige

arrow up

white

arrow down

black

A

purple

B

transparent

C

red

D

grey

E

brown

F

pink

G

orange

Identification

Cutout

EEx d IIC T6/T5

50
ø 3.5

8

CE 0044 II 2 GD T 80°/95°C IP 68

ø5

50

segment
Schaltbild

Test report

DD 15 EX/DD 9 EX/DD 25 EX

independent

PTB 03 ATEX 1131

III
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LABEL
Characteristics
Label L, matt

Fixing

screw fixing

Label L/R, matt

st. steel, matt, with plastic rim, grey
embossing (laser-marked)
engraving (black,
option: colour, RAL-shades)
laser-marked
Marking

Label L/R, black

height of characters 15 mm, with/without Braille
height of symbols 18 mm, without Braille

st. steel, black, with plastic rim, grey
embossing (brightened)

Label R, matt
Label L, black

engraving (colour, RAL-shades)
Marking

height of characters 15 mm, with/without Braille
height of symbols 18 mm, without Braille

3

Dimensions

1 x countersunk screw M3 x 8
self-locking nut Serpress M3
(included)

48

Label R, black
41

Label L/R also
available
in white

16.5
74

Cutout

48

33 +0.05
0

.5

REVISION a

3 +0.05
0

2009-10-28

ø5

III
7.188
7.18

Marking Style 42
J. 2. 89

ø3

0.3

+0
0 .05

INLAY LABEL
Characteristics
Fixing

welding studs M3 x 8

Inlay Label L/R, matt

st. steel, matt
embossing (laser-marked)
engraving (black,
option: colour, RAL-shades)
laser-marked

height of characters 15 mm, with/without Braille
height of symbols 18 mm, without Braille

Marking

Inlay Label L/R, black

st. steel, black
embossing (brightened)
engraving (colour, RAL-shades)
height of characters 15 mm, with/without Braille
height of symbols 18 mm, without Braille

Marking

Dimensions

2

mounting plate
self-locking nut Serpress M3
(included)

74

Inlay Label L/R, colour
on demand.
50

Cutout
33 +0.05
0

2009-10-28

R 20.5

34

R 19

3 +0.05
0

R 2

38

ø3

0.3

welding stud
M3 x 8
33

+0
0 .05

REVISION a

!

34

41.5

20.5

50

Marking Style 42
J. 2. 89

III
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DB EX

Verteiler-Gehäuse

Distribution Box Ex-proof
Characteristics
Fixing

screw fixing

Housing material

polyester

Protection category

EExe
IP 65

Ambient temperature
range

-20 °C ... +40 °C with T6
-20 °C ... +55 °C with T5

Identification

II 2G EEx e II T6 / T5
II 2G EEx e ia IIC T6 / T5
II 2D IP 6x T 80°C
Test report

PTB 01 ATEX 1104
IBEx U00 ATEX 1081

(zone 1 and 2)
(zone 21 and 22)

Schaltbild
Dimensions

side A = controller
L
terminals

3

PA/PE terminals

4

lengthwise bar

5

crosswise bar

6

cable screwing/
sealing plug

B

PE

2

side B = illuminated button/illuminated module

III
7.20

DB EX

Verteiler-Gehäuse

Distribution Box Ex-proof
to:

SCHAEFER GmbH
Winterlinger Str. 4
72488 Sigmaringen
Germany

from:

company

name

phone +49 7571 722-0
fax +49 7571 722-99
info@ws-schaefer.de
www.ws-schaefer.de

phone
E-Mail

street
postcode/place

Projection Details
Technical Details

protection category

EEx e

housing material

polyester, black

dimensions

length and width

results from number of cable screwings

2

terminals

number

cross section max. 2.5 mm²

3

PA/PE terminals

number

cross section max. 2.5 mm²

earthing conductor bars
nominal voltage

4 lengthwise bar

5 crosswise bar

mm²

30 V DC
220 V AC

side A = controller
6

cable screwing

M25 x 1.5

M20 x 1.5

M16 x 1.5

M12 x 1.5

number

6

sealing plug

M25 x 1.5

M20 x 1.5

M16 x 1.5

M12 x 1.5

number

side B = illuminated button/illuminated module
6

cable screwing

M12 x 1.5

number

6

sealing plug

M12 x 1.5

number

III
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EP EX

Notruftelefon

Emergency Phone Ex-proof

The emergency phone EP EX allows (emergency) communication between the
cabin and a remote station within the ex-proof area.
The exact configuration of the device as well as the resulting technical details
very much depends on the conditions on site. We shall be pleased to inform
you based on a precise inquiry.

III
7.22

EXPLOSION-PROOF
Explosion-proof components and fixtures:
Illuminated buttons, illuminated modules, key switches, displays
and further elements form fixtures of distinctive design.
Labels or other marking options, handy mounting variants and
further accessories complement the explosion-proof product
range.
Car fixtures, landing fixtures, indicator fixtures with analogue
and digital presentation – even for sensible conditions SCHAEFER
offers the matching solution from one hand.

III
7.23

STYLE

ATTACHMENT/SPARE PART

TY P E
IB EX

A-IB EX

Illuminated Button

attachment to illuminated button

red

blue

page JJJ. 7. 10

ORDERING EXAMPLE

IB EX, blue

A-IM EX

IM EX Illuminated Module

attachment to illuminated module

red

blue

page JJJ. 7. 11

ORDERING EXAMPLE

IM EX, red

MS EX Mushroom Switch

A-MS EX

attachment to mushroom switch

A-KS EX

attachment to key switch

A-PS EX

attachment to position selector

page JJJ. 7. 12

ORDERING EXAMPLE

KS EX

MS EX

Key Switch

page JJJ. 7. 13

ORDERING EXAMPLE

PS EX

KS EX

Position Selector

page JJJ. 7. 14

ORDERING EXAMPLE

PS EX

DD 10 EX Display

DD 15 EX Display
DD 9 EX Display
DD 25 EX Display

pages JJJ. 7. 15 - 17

ORDERING EXAMPLE

DB EX

DD 15 EX

Distribution Box
projecting details pages

JJJ. 7. 20 and JJJ. 7. 21

Marking of equipment for use in potentially explosive atmospheres

is likely to occur in
normal operation
occasionally

zone 21

II

2D
or 1D

IIC

acetaldehyde
ethyl-ether

1D

gasoline,
n-hexane

II

IIC

IIB

ethylene glycol,
hydrogen,
sulphide

zone 20

IIB

ethyl alcohol,
cyclohexane,
n-butane

is present continuously or for
long periods or
frequently

IIA

ethylene, oxide

zone 2

Explosion
subgroup

II

3G
or 2G
or 1G

is not likely to
occur in normal
operation but,
if it does occur,
will persist for a
short period only

Apparatus
may be used
in

II

2G
or 1G

IIA

sulphide of
carbon

dusts

zone 1

1G

ethine
(acetylene)

is likely to occur in
normal operation
occasionally

II

ammonia,
methane,
ethane, propane

zone 0

category
group

Marking

Gases and vapours

town gas,
acrylnitril

is present
continuously or
for long periods
or frequently

Required marking
for installation
equipment
group

Restriction for using apparatus
Requirements

hydrogen

gases
vapours

Subdivision of gases and vapours

Subdivision
of hazardous
places

Flammable
substances

Temporary
behaviour of
flammable
substances in
hazardous
places

Conditions in hazardous areas

without
restriction

–

special conditions
may be noted

X

Ex component,
which is not
intended to be
used alone and
requires additional certification.
CE Conformity is
declared by the
manufacturer if
the part is fitted
into a complete
device.

U

Temperature classes
Subdivision of gases and vapours according to the ignition temperature

is not likely to
occur in normal
operation but,
if it does occur,
will persist for a
short period only

zone 22

–

mines

I

M1

–

mines

I

M2 or M1

II

3D
or 2D
or 1D

T1 > 450 °C

T2 > 300 °C T3 > 200 °C T4 > 135 °C T5 > 100 °C

T6 > 85 °C

up to < 450 °C up to < 300 °C up to < 200 °C up to < 135 °C up to < 100 °C

Apparatus may be used in

T1
T2

methane
dusts

T3
T4
T5
T6

II 2G EExd IIB T4

0044
LCI

France

0081

INERI

France

0080

BA

Germany

0589

DMT

Germany

0158

DQS

Germany

0297

FSA

Germany

0588

IBExU

Germany

0637

PTB

Germany

0102

TÜV (NordCert)

Germany

0044

SEE

Luxembourg

0499

KEMA

Netherlands

0344

SP

Sweden

0402

LOM

Spain

0163

EECS (BASEEFA)

UK

0600

SCS

UK

Notified Bodies

Country

Accredited test centre

all applications
control stations, motors,
fuses, switchgear, power
electronics
installation materials,
motors, luminaries

NB 99 ATEX 1234

X

general requirements

–

–

EN 50014

IEC 60079-0

an propagation of an
explosion inside to the
outside is excluded

flameproof
enclosure

EEx d

1 or 2

EN 50018

IEC 60079-1

avoidance of arcs, sparks
and excessive temperature

increased
safety

EEx e

1 or 2

EN 50019

IEC 60079-7

–

measurement and control,
automation technology,
sensors, actuators

limitation of energy as well intrinsic
as arcs and temperature
safety

EEx i

0,1 or 2***

EN 50020*
EN 50039**

IEC 60079-11

switch- and control
cupboards, analyseapparatus, computers

ex-atmosphere keep at a
distance from the ignition
source

pressurisation

EEx p

1 or 2

EN 50016**

IEC 60079-2

ex-atmosphere keep at a
distance from the ignition

encapsulation

EEx m

1 or 2

EN 50028

IEC 60079-18

transformers, relays,
control stations,
magnetic contactors

ex-atmosphere keep at a
distance from the ignition
source

oil
immersion

EEx o

1 or 2

EN 50015

IEC 60079-6

capacitors, transformers

an propagation of an
ignition inside to the
outside is excluded

powder
filling

EEx q

1 or 2

EN 50017

IEC 60079-5

0518

see at the top - only for
zone 2

see at the top - only for
zone 2

‘non
sparking’

EEx n

2

EN 50021

IEC 60079-15

Code

Application

Principle of protection

Type of
protection

Marking

May be used
in zone

CENELEC

IEC

coils of motors or relays,
solenoid valves

Symbol

Protection types
* Devices ia use in zones 0, 1, 2 / IB use in zones 1, 2

** intrinsically safe systems

source: BARTEC

