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1. Brief description of the system

The sounders of the DS..-SIL series are audible warnings for the signalling of dangerous situations in safety 
relevant applications, e.g. as an intrinsic part of an E/E/PE system (according to EN61508). 

Fig. 1 Overview 

The sounders are for constructed for the robust requirements in industrial circumstances and can reach a 
sound level of up to 110dB(A). The sounders suited to indoor and outdoor use create a warning signal in 30 
different tones which can be selected with the help of an internal DIP switch. There is also the possibility of 
(optionally) switching to three other tones with external control. Next to these factory settings, the combina-
tion of tones can be freely arranged by on-site programming. The function of the sounder is internally moni-
tored electrically and acoustically by a diagnosis channel. If an acoustic warning signal is made, then an 
MOS relay is conductive. This information can be interpreted with a superior control. 

Fig. 2 Illustration of the functionality of the switching parts of the sounder with monitoring 
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2. Intended use

With a danger and risk analysis, dangers created in the installation can be ascertained. If a dangerous situa-
tion is to be avoided, then the sounders can be used as an integral part of a technical safety system (Safety 
Instrument System - SIS) up to safety integration level 2 (SIL 2).  
Because of the very different integration of the sounders in various safety architectures, they must be viewed 
differently. The following uses are described in the safety manual: 

 Use as a starting alarm of machines or similar applications (see section 4.4.1 )
 Use as a warning system without automatic test function via a superior control (see section 4.4.2.1)
 Use as a warning system with automatic test function via a superior control (see section 4.4.2.2 )

In general, the operational safety of the device and the therefore connected system is only guaranteed dur-
ing intended use in accordance with the specifications of the operating manual. Custom-designed dangers 
could result from inappropriate or unintended use of this device.  

3. Technical data
3.1. Installation drawing 

143
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1
50

Blanking plug M20 Fixing bolt e.g. 2x M6x20

M20x1,5

Ø7

Fig. 3 

3.2. Electrical data  

DS10 DS5

Nom. voltage 24V DC 24V DC 

Voltage range 19V .. 29V 19V .. 29V 

Current consumption 0,42A 0,28A 

Current consumption monitoring circuit 20mA 

Control current option TAS <5mA (24V-) 

Capacity of failure contact 
Solid state relay 

max. 230V~/80mA 
RDSON<35Ω 

Duty cycle 100 % 

Life time A replacement of the device is recommended after 20 years or 
2500 operating hours. 
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DS 10 sound pressure level vertical diagram

3.3. Mechanical data  
 
Degree of protection IP 66 / 67 ( EN 60529 ) 
Protection class I 
Mounting position Opening of bell mouth shall not point upwards 
Cable entry 2x M20x1,5 
Clamp range of cable gland 8 – 12 mm 

Terminals 
Cage Clamp 0,08-2,5mm² (AWG28-12),  

(AWG12 THHN,THWN) 
Weight 1,95  Kg 
Material of housing Al- die cast  GD-Al Si12 Cu 
Surface coating 
 

Anodised, Polyester resin varnish, RAL 3000 - flame red 

 
 

3.4. Climatic data 
 
Operating temperature - 25 °C .... + 55 °C 
Storage temperature - 40 °C .... + 70°C 
Relative humidity 90% 
Applicability for outdoor use suitable for outdoor use 
 
 
 

3.5. Acoustic Data  
 
 DS10-SIL DS5-SIL 
Rated sound level 110 dB(A) / 1m ±3dB 105 dB(A) / 1m ±3dB 
Sound patterns 30 
 
 
 
 
Sound level 
 
 
 
 
 

      
 
 
 
 
 
 
 
 

Fig. 4

DS 10 sound pressure level horizontal diagram
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Tone selection table 
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Beschreibung – Grundton Stufe 1 (Voreinstellung: Ton-Nr. 2) 

Description basic tone stage 1 (stage no. 2 = pre-set) 
Description du son de base  (Préréglage Son-No. 2) 

Option TAS 
see chapter 4.13 
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0       kein Ton / No tone / Pas de son  2 88 57 

2     ON  
Notsignal / Unifi ed emergency signal/ signal danger 
répétitif descendant               - DIN 33404/T3 -  

128 112 57 

15 ON   ON ON  

Tone not suitable for use with monitoring circuit!  
 
ansteigender Sägezahn mit Pause /  
Sawtooth/ Son en dents de scie  

131 54 112 

23 ON  ON ON ON  
Sirene / Siren / 
Sirène montante et descendante  

24 60 112 

24 ON ON  ON ON  Sirene / Siren / Sirène montante et descendante  55 23 131 

26 ON ON ON  ON  
Sirene / Siren / Sirène montante et descendante 
             - Hoechst -  

2 100 93 

31 ON ON ON ON ON  
Sirene / Siren / Sirène montante et descendante 
        - NF C 48-265 -  

128 54 57 

32      ON 
Auswahl der frei belegbaren Tonkombinationen in Stufe 2, 3 und 4 – Programmierung s. unten/ 

Selection of the freely assignable tone combinations in stages 2, 3 and 4. For programming see below/ 
Sélection des combinaisons de sons libres au niveau 2, 3 et 4. Programmation, voir ci-dessous

36 ON ON ON    Sirene / Siren / Sirène montante et descendante 
 

146 67 57 

45   ON ON   Sirene / Siren / Sirène montante et descendante 
 

2 57 93 

54  ON ON ON   Dauerton / Continuous tone / Son continu     1500 Hz 2 57 67 
55  ON ON  ON  Dauerton / Continuous tone / Son continu    1200 Hz 2 88 128 
57   ON    Dauerton / Continuous tone / Son continu   950 Hz 2 128 88 
60  ON ON    Dauerton / Continuous tone / Son continu   825 Hz 24 93 125 
63  ON  ON ON  Dauerton / Continuous tone / Son continu     - Bayer -   725 Hz 2 97 93 
67  ON  ON   Dauerton / Continuous tone / Son continu   500 Hz 24 93 125 

88   ON  ON  
Unterbrochener Ton / Interrupted tone /  
Son intermittent  

2 57 128 

90 ON      
Unterbrochener Ton / Interrupted tone /  
Son intermittent  

2 127 108 

92 ON   ON   
Unterbrochener Ton / Interrupted tone /  
Son intermittent  

131 146 57 

93  ON   ON  
Hupe / Electromechanical horn /  
Trompe électro-mécanique  

2 128 57 

97 ON    ON  
Unterbrochener Ton / Interrupted tone /  
Son intermittent  

2 63 93 

98  ON     
Notsignal Schweden / Swedish imminent danger 
signal / Son pulsé rapide 
          - SS 031711 -  

112 128 57 

100 ON ON ON ON   
Unterbrochener Ton / Interrupted tone /  
Son intermittent  

2 57 125 

108  ON ON ON ON  
Unterbrochener Ton / Interrupted tone /  
Son intermittent  

2 127 60 

112    ON   
Notsignal für Räumung/ Audible emergency evacua-
tion signal/ Signal international d‘évacuation  
            - ISO 8201 -  

2 57 128 
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Individual combination of the tones for stages 1, 2, 3 and 4 (tone 32 of the Tone Selection Table) 
 
In the case of sounders with external tone selection, the combinations of the tones for the stages 1 to 4 can 
be altered and thus adapted to the particular application. The tone of stage 1 will continue to be activated 
with selector switches 1 - 5. Stages 2, 3 and 4 are programmable. 
 
Programming  
The programming of stages 2, 3 and 4 can be described as follows:  
- De-energise sounders 
- Change to programming mode by selector switch position 7 to ON 
- Selection of the selected (basic) tone by appropriate selector switch settings 1 - 5.  
   (see sound selection table, basic tone stage) 
- Brief application of service voltage and control voltage to the appropriate input terminals for stages 2, 3 or 4 
(see also connection examples,4.13 )  
The basic tone set is taken over by the stage activated. 
 
WARNING: When the service voltage is switched on do not touch any live parts of the sounder. 
 
- Repeat for all stages (2 - 4) which are to be activated. 
- De-energise sounders 
- Switch off programming mode by means of selector switch setting 7 to OFF. 
The tone for stage 1 is set, after the programming mode has been left, with the help of selector switches 1 to 5. 
Selection of the individual tone combination, by setting the selector switch 6 to ON (see Tone Selection Ta-
ble, Tone Selection 32) 
 

4. Safety Manual 

4.1. Standard foundation  
 

 IEC61508    Functional safety of electrical/ electronic/ programmable electronic  
      safety-related systems 
 IEC61511    Functional safety – safety instrumented systems for the    

     process industry sector 
 EN ISO 13849-1 (following)  Safety-related parts of control systems 

 
With the identification of the device with the CE sign, Pfannenberg GmbH confirms the fulfilment of the legal 
requirements of the applicable EC guidelines.  
 
The DS ..-SIL sounder fulfils the requirements of the functional safety according to  
IEC 61508/IEC 61511. 

116 ON  ON  ON  
Unterbrochener Ton / Interrupted tone / 
Son intermittent             - Schiff verlassen - 

117 93 125 

117 ON  ON    
Unterbrochener Ton / Interrupted tone /                       
Son intermittent    
(IMO SOLAS III/50 + SOLAS III/6.4) 

93 116 125 

125 ON ON  ON   Wechselton / Alternating tone / Modulation bi-ton 
 

57 93 24 

127 ON ON     Wechselton / Alternating tone / Modulation bi-ton 
 

2 90 60 

128    ON ON  Wechselton / Alternating tone / Modulation bi-ton 
 

2 112 57 

131 ON   ON ON  Wechselton / Alternating tone / Modulation bi-ton 
 

24 55 23 

142 ON ON   ON  Wechselton / Alternating tone / Modulation bi-ton 
 

2 54 88 

146   ON ON ON  
Feueralarm Frankreich / French Fire sound / 
Son évacuation urgence                  - NFS32-001 -   

128 67 4 
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4.2. Features 
The sounder described alone does not perform any protective function (partial system), but is concepted for 
installation as an output device with diagnosis (output) in the loop of a protective function (SIF). The system 
(see Fig. 1 and Fig. 2) only ever shows a partial system of a technical safety system (SIS). It should be ob-
served through the system integrator that the entire 'loop', according to the use, has to meet the required 
safety integration level (SIL). The system integrator must establish all measures in order to reach or maintain 
the safe condition in the SIS in the case of a fault. 
 
The diagnosis system of the device diagnoses the acoustic warning signals of the failed release and function 
upon request and reports this via an alarm relay to a superior control system. 
This does not constitute an online diagnosis within the meaning of IEC61508 and, without further measures, 
has no influence on the intermediary values PFH, PFD, SFF and HFT. The diagnosis can only be used for 
the following uses/architectures: 
 

 Systems with small requirement rate of the safety function (low demand) which are regularly subject 
to a test release. If the regular test is automated, then it can be evaluated so that the diagnosis cov-
erage flows into the calculation of the reliability data. 

 Systems in which the safety function can be tested before the existence of the dangerous condition, 
such as starting alarms of machines, for example. 

 
4.3. Qualification 

 
Handling according to this operating manual and safety manual can only be carried out by trained electrical 
technical personnel authorised by the plant operator. 
 
The integration of this sounder in an application is to be carried out according to the rules of the functional 
safety according to IEC 61508/IEC 61511. 
 
Proof tests and their proof can only be carried out by authorised electrical technical personnel. 

4.4. Evaluation 
 

4.4.1. Use as a starting alarm of machines 
 
For use as a starting alarm of machines, the function of the generation of the acoustic warning signal in the 
sounder channel is to be assessed as a function of the machine. The safe condition is reached when the 
acoustic warning system works reliably. The diagnosis channel monitors this function and, upon failure, 
leads in the safe condition via a safety loop. This architecture is illustrated schematically in Fig. 50. 

a) The machine control activates the generation of the acoustic warning signal 
b) The diagnosis monitors the acoustic function of the sounder channel and reports to a safety relay, for 

example, as soon as it is available 
c) The machine control only starts after the okay report of the machine 

 
In this architecture, only the diagnosis channel is assessed according to IEC61508. The safety loop is made 
up of diagnosis channel with recording, evaluation of the dangerous condition and elements of the machine 
control for the reaching of the safe condition. The latter was not taken into account in the analysis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5 
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Starting alarms and similar uses are architectures that can normally be attributed to the 'high demand mode'. 
The acoustic function must be tested immediately before switching on the machine or before entering the 
dangerous condition.  
 

Safety parameters for starting alarms 
TProofTest 5 10 Years 
PFDmean  1,68 x 10-3 3,36 x 10-3 

(1/ 
requirement) 

PFHG  7,7 x 10-8 7,7 x 10-8 (1/h) 
SFF 98,98 % 
DC 0 % 
MTTR 48 h 
λDU diagnosis switch 76,5 Fit 
λS Complete 7456 Fit 
HFT 0  
Suitability of the system for use in safety chains until SIL 2  
 

4.4.2. Use as an acoustic warning system in one-channel version 
 
The function of the acoustic warning system is to be assessed as a safety function in the use as a warning 
system after recording dangerous conditions. A measurement records a dangerous condition and introduces 
the safe condition by controlling the acoustic warning system (personnel/operator is warned). 
 
Note: The warning of people is a voluntary measure as it requires willing handling of one or more people. 
This architecture only corresponds to the requirements of the European Machinery Directive if, according to 
state-of-the-art technology, no constructive safety or other voluntary measure is possible to reach a safe 
condition. 
 
The diagnosis can only be taken into account if there is regular, automated function checking, the minimum 
interval of which must be in accordance with approx. ten to one hundred times the requirement rate accord-
ing to IEC/EN61508. This possibility is only available in low demand mode and is further described and eval-
uated in section 4.4.2.2. 
 
The acoustic warning system with diagnosis function is implemented as follows: 

a) A measurement (input (1), logic (2)) records a dangerous condition and activates the acoustic warn-
ing system (output (3)) 

b) The diagnosis (4) monitors the function of the acoustic warning system and reports OK to a superior 
control system (5) 

c) If an OK message takes place, then the superior control system (5) introduces the safe condition via 
other measures (6). 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 6 

 
Fig. 6. In section 4.4.2.2  the sounder partial systems (output - position 3) and diagnosis channel (diagnosis - 
position 4) are evaluated. It should be noted that the sum of all PFH or PFD values must correspond to the 
required safety integration level for the entire system. 

Recording 
(Input) 

Evaluation 
(Logic) 

Output 
(Output) 

Diagnosis 
(Output) 

Superior 
system 

Output 

1 2 3 

4 

6

5



 
 
 

Datei/ file name:085501929g_D-GB-F-I.docx Seite / page:  27 / 68 Zeichnungsnr./ Drwg-no.: 30007-008-12f 

4.4.2.1. Use as acoustic warning system without test function 
 

The safety function – generating a warning signal – is realised via a one-channel system (1oo1 according to 
IEC/EN61508) without taking account of the diagnosis function, as also described in section 4.2.  
The low and high demand mode is useable in the system without the automatic test function. 
 
Evaluation for applications with high requirement rate or continuous requirement (high demand) and low 
requirement rate (low demand) without automatic test release of the monitoring equipment. 
  
TProofTest 1 4 Years 
PFDmean  1,1 x 10-3 4,4 x 10-3 (1/requirement) 
PFHG  2,5 x 10-7 2,4 x 10-7 (1/h) 
SFF 96,8 96,8 % 
DC 0 0 % 
MTTR 48 h 
λDU Complete 251 Fit 
λS Complete 7535 Fit 
HFT 0  
Suitability of the system for use in safety chains until SIL 2  
 
The monitoring of the function of the sounder is used during the 'proof test'. The 'proof test' is described in 
section 4.9 of the operating instructions/safety manual. 
 

4.4.2.2. Use as acoustic warning system with test function 
 
This monitoring can only be used with systems in low demand mode. The test function, as described in sec-
tion 4.7, is taken into account. This must be automated and must take place at least ten to one hundred 
times more often than the expected requirement rate. The system with test function, including the diagnosis 
and respective measures in the fault message, must be in accordance with the requirements of the function 
safety according to IEC/EN61508. 
 
In the following, a requirement rate less frequent than once a year is assumed (low demand). 
 
Daily test interval (24h) PFDmean 3,0 x 10-4 (1/requirement) 
TProofTest = 1 year SFF 90,5% % 
MTTR = 48 h DC 73% % 
Weekly test interval (168h) PFDmean 3,1 x 10-4 (1/requirement) 
TProofTest = 1 year SFF 90% % 
MTTR = 48 h DC 72% % 
Monthly test interval (672h) PFDmean 3,6 x 10-4 (1/requirement) 
TProofTest = 1 year SFF 88,6% % 
MTTR = 48 h DC 67% % 
Monthly test interval (672h) PFDmean 4,5 x 10-3 (1/requirement) 
TProofTest = 15 years SFF 90,5% % 
MTTR = 48 h DC 73% % 

λDU Complete 251 Fit 
λS Complete 7535 Fit 

HFT 0  
Suitability of the system for use in safety chains until SIL 2  

 



 
 
 

Datei/ file name:085501929g_D-GB-F-I.docx Seite / page:  28 / 68 Zeichnungsnr./ Drwg-no.: 30007-008-12f 

4.5. Operating behaviour of the monitoring equipment 
 
For the evaluation of the monitoring a superior control system, which is in accordance with the functional 
safety requirements of IEC/EN61508, must be available. The control system must be capable of carrying out 
a fault analysis according to the capacity of failure in connection with the operational condition of the sound-
er. The following dependencies between operational condition and capacity of failure are therefore possible. 
Please also take note of the possible switching status as shown in Fig. 7 and Fig. 8. 
 
It is assumed that the monitoring equipment is supplied with operational voltage at least 1s before switching 
the sounder channel on and the condition of the alarm output is checked 0.5s after switching on at the earli-
est. This procedure is an integral part of the automatic test function, as described in section 4.7. 
 

a) Switching on the power supply of the sounder channel in a fault free condition results in the control-
ling of the MOS relay (the output of the MOS relay is low resistance). This takes place with a delay of 
0.2 seconds. This is on the condition that a tone has been selected with help of the DIP switch for 
the tone selection or a respective tone has been activated from the 'external tone selection' and the 
monitoring circuit is attached to the power supply. If the capacity of failure has not become low-
resistance after this time then a fault has occurred in the supply of the sounder channel, in the 
sounder channel itself or in the monitoring equipment. If the capacity of failure is already low-
resistance before hand, then there is a conductor end or a malfunction in the monitoring circuit. 

b) If the operational voltage of the sounder channel is switched off, a fault message is given via the 
fault alarm relay with a delay of 0.2s to 2.5s. With an uninterrupted sounding, a reaction of the alarm 
relay of >0.2s can be expected. The longer delay can result in tonal pauses in uninterrupted sound-
ing when switching off. 

c) If tones are automatically ended by the sounder (such as with tones 26 and 98, for example) then a 
fault is also reported after 4s. In this case, the control must take into account the procedure of the 
tonal generation (60s) and reset it. 

d) If, during operation of the sounder channel, it is the case that the sounder remains off without the 
operational voltage for the sounder channel being switched, the alarm output becomes high-
resistance after a maximum delay of 4s and therefore a fault is reported. 

e) The minimum duration of an alarm is 5s. Only after this time has lapsed does it switch back to the 
normal monitoring mode. 

 
4.6. Time dependencies  

 

 
 

Fig. 7 Function time diagram 

Tone 

Operational voltage 
Sounder channel 

Operating voltage 
Monitoring circuit 

Alarm output 

* depending on the tone 
   for non-interrupted tones 0,2s 
   for long tone intervals up to max.  
   2,5s 
 
** valid only for the independent 
    ending of tones 26 and 98 
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Fig. 8 Function time diagram with fault 

4.7.  Function test 

For applications in 'low demand mode' with safety requirements an automatic function test should be carried 
out with regular intervals. The test intervals can be seen in section 4.4.2.2 . 

Both part systems, the sounder channel and the monitoring circuit, have separate power supply connections. 
This means that a check of the function is possible and can be carried out as follows (time dependencies see 
Fig. 7 and Fig. 8). 

a) Switching on the monitoring power supply when the sounder channel is not activated, (can be omit-
ted depending on use if the monitoring is continuously connected to the supply)

b) Check whether the fault alarm relay has high-resistance >0.5s after switching on,
c) Switching on the sounder channel (sound is generated)
d) Check whether the fault alarm relay has switched after >0.2s (low-resistance)
e) Switching off the operational voltage of the sounder channel, the fault alarm relay must have fallen

away (high-resistance) after 2.5s at the latest
f) Switching off the monitoring (depending on use)

It is important for the system test that the change of the switch position of the alarm relay is detected de-
pending on the generation of the acoustic warning signal. With which distances a system test has to take 
place is dependent on the eventual use in which the sounder is involved. The equipment specific check in-
tervals must be defined in the respective proof of safety. 

The function test can be shortened if a tone without interrupted tones is used. Then time in point e) can 
be reduced to 0.3s.   

It is required that a tone is selected at the DIP switch of the sounder or a tone is activated simultaneously 
with the sounder from the 'external tone selection' option. 

4.8. Process safety time 

Conclusions for the required process safety time can be drawn depending on use according to the function 
time diagrams. The reaction times for the generation of the acoustic warning signal and the switching status 
of the alarm relay depending on the switching on and off time of the operational voltage (Fig. 7) and in the 
case of a fault (despite demand, the warning signal is not generated, Fig. 8) are illustrated here.  

With the connection of the operational voltage, the sounder generates an acoustic warning signal after 0.3s 
at the latest and reports this via the alarm relay (output low-resistance). This means the 'generation of a 
warning signal' safety function has been activated. Further explanations of the reaction times of the alarm 
relay can be found in section 4.5. 

Tone 

Operating voltage 
Sounder channel 

Operating voltage 
Monitoring circuit 

Alarm output 

Tone is not generated Tone cancelled 

*  dependent on the tone 
 and cause of fault 
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4.9. Proof Test 
Manual checks of the safety function and the visual condition of the sounder are to be performed in regular 
intervals. This test serves to identify dangerous faults that are not automatically detected and the general 
condition of the device. If the proof test is not carried out in the required, defined, timely intervals this leads to 
the loss of the reachable SIL evaluation. The sequence of the carrying out of the individual test steps of the 
proof test is arbitrary. The 'proof test' is to be carried out as follows: 
 
 
Test Test step Test instructions 
Visual check a.) Housing mechanical damage, corrosion damage, attachment to the location 

b.) Horn outlet not covered or locked 
c.) Cable screw joint tight fit, seal for the cable guaranteed 

electronic function d.) manual function test - manual, step-by-step deployment of the individual test steps as 
described in section 4.7 under use of one of the following tones: : 
88, 90, 92, 100, 108, 112, 116, 117 (Important – interrupted sound 
with intervals >0.5s!, recommended tone no. 117), adjust respec-
tive tone with DIP switch 
- Check of the respective switching status of the alarm relay of the 
monitoring circuit with check of the specified max. switching times 
(< 0.2s sound on, < 2.5s sound off, see also Fig. 7) 
- acoustic check whether a sound is generated upon request 

e.) Electrical isolation Check the isolation between the alarm relay output and connection 
of the operational voltage supply of the monitoring channel. Also, 
the connections to X3 should be disconnected. The connection X3 
contact 3(4) to contact 5(6) is to be checked with a current flow 
check. This must be high-resistance (>1MΩ). 

acoustic function f.) Tone Acoustic check of the tone pattern of the locally used tone. This 
can take place subjectively by trained personnel. The pattern (in-
tervals, frequency response curve, frequency change, interval 
times) is to be checked as shown in the tone table in section 3.5. 
The person must be capable of identifying the warning signal. 
Alternatively, technical implements suitable for this test can be 
used. The signal can be taken oscillographically for analysis with a 
microphone and preamplifier or electronically from PIN13 of the 
integrated switch U4 (earth connection to the heat sink of the U3 
switching circuit, TTL level). 

g.) Tone option TAS The test step 'f.) Tone' must be repeated for every additionally 
activated tones in the application when using the 'external tone 
selection' option. 

h.) Noise level check Noise level measurement or subjective assessment of the noise 
level by a representative group of people during a test release 
under max. ambient noise level. The noise level must be more 
than +10dB above the max. ambient noise level or be clearly rec-
ognisable by this group of people. The tone in the system is to be 
used. Alternatively, a noise level measurement can be taken in an 
anechoic room or under open-air conditions. In this case, for tone 
no. 57, a noise level of at least the rated sound level -3dB(A) must 
be reached with a metre distance. 

Logging i.) Log of the test results must comply with the rules for functional safety according to 
IEC/EN61508 

 
4.10. Hardware configuration 

The adjustment of the hardware is restricted to the choice of the tone on DIP switch S1. The tone and related 
DIP switch generation is taken from the tone table in section 3.5. The position and assignment of the DIP 
switch are illustrated in section 4.13.  
The combination of tones – this is only relevant for versions with external tone selection – can be adjusted. 
The programming for tone 32 is described in section 3.5.  
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4.11. Limits of use 
 
The limits that can be taken from the technical data in section 3 are to be kept. 
 
The limits for the calculation of the safety integrity of the sounder in systems is to be taken from section 4.4. 
 
Changes to the sounder are only possible via the manufacturer. The safety parameters must be recalculated 
and the functional safety must be tested. Changes by the user are not allowed and lead to voiding of the 
warranty. 
 

4.12. Requirements for the installation and putting into service 
 

a) The sounder corresponds to state-of-the-art technology and was constructed taking into account the 
specific regulations and guidelines. 

b) The operating manual and the safety manual are aimed at educated and authorised electrical tech-
nical personnel. Their contents must be made available to the technical personnel and implemented. 

c) The electrical connection can only be carried out by persons authorised for this. Before connecting it 
is to be ensured that the sounder is not live.  

d) The safety instructions of this operating manual, the local installation standards as well as the valid 
safety regulations and accident prevention guidelines are to be observed. 

e) The sounder must be selected so that a clear perceptibility of the acoustic signal at maximum ambi-
ent noise level can be guaranteed. The warning signal must exceed the ambient noise level by 
+10dB(A). 

f) When using numerous signals (tones), they must be clearly distinct in order to enable specific ac-
tions by trained personnel.  

g) Do not install two warning devices directly next to one another as mutual influencing during simulta-
neous operation cannot be ruled out. A distance of >1m fulfils the requirement. 

h) The front part can be removed by releasing the 4 screws on the front side. Ensure a clean and un-
damaged seal during the installation. 

i) The connection assignment is illustrated in section 4.13. 
j) The cable screw joints with which the device is equipped are intended for round cable cross-sections 

and an outer diameter of 8mm to 12mm. This guarantees the seal effect of the cable screw joint. If 
cables with other diameters or shapes are to be used, then other suitable cable screw joints must be 
used. The IP protection category IP67 cannot be impaired. 

k) During installation make sure that the cable(s) is/are secured against pulling and twisting. Please 
note: the devices are not intended for mobile use. 

l) The opening of the horn is not to be facing upwards, particular when in use outside or in a dusty area. 
m) The tones are set with help of the DIP switch S1, see tone table section 3.5. 
n) The housing screw plugs (Torx-T20) of the sounder part are to be tightened with a torque of approx. 

2 - 2.5 Nm for at least two cycles when closing the housing.  
o) The correct function of the sounder is to be checked when newly commissioned, recommissioned 

and after every repair. The safety function in particular is to be validated. The function test as de-
scribed in section 4.7 is also to be carried out. 

p) Before repair, the supply voltage on the type plate is to be checked. The wrong operational voltage 
can lead to damages or to the destruction of the equipment. 

q) The sounder can only be operated in an undamaged and operationally safe condition within the spe-
cific data.  

r) The operator is responsible for the trouble-free operation of the device. 



 
 
 

Datei/ file name:085501929g_D-GB-F-I.docx Seite / page:  32 / 68 Zeichnungsnr./ Drwg-no.: 30007-008-12f 

X1 X3

X2

U4
L1

U3

Q2

Q1

C2 C3

1   3    5 1   3    5    7

4   2

3   1

R6

1
O

N
2

O
F

F

7
6

4
5

3
8

Schallgeber-
kanal

Überwachungs-
schaltung

Option TAS

Kodierschalter
Tonartenwahl

2    4    6 2   4   6   81   3    5

2    4    6

X1

PE
+

+

Schallgeber

spannung
Betriebs-

+PE

1   3    5   7

2   4   6   8

X3Überwachungs-
schaltung

+
spannung
Betriebs-

potentialfrei
Alarm

+

ON 51 3 42 6 7 8

OFF nicht belegt

Programmier-Modus

Aktivierung der Tonkombination  32

Codierschalter/Selector switch/
S1

not assigned

Programming Mode

(wird nicht im Programmier-Modus benötigt)

Activation of sound combination 32

non occupé

Mode de programmation

commutateur de condage

4.13. Connection assignment 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The sounders are provided with a reverse polarity protection. No function when polarity is reversed ! 
 

Fig. 9 Connection assignment and control elements 

 

 
 

 

Terminal connections X1 1 2

3 4

5 6

PE 

+ 24V DC sounder operational voltage 

- 0V DC sounder operational voltage 

Terminal connections X3 

5 6

1

3

2

4

7 8

+ 24V DC monitoring channel operational voltage 

- 0V DC monitoring channel operational voltage 

Potential-free alarm contact (IN) , MOS-Relay, 230V~/ 80mA 

Potential-free alarm contact (OUT) , MOS-Relay, 230V~/ 80mA 

Selector switch S1 for

setting tones

Operational
voltage

Sounder

Sounder  
channel 

Monitoring  
circuit 

Selector switch S1 

Not assigned 

Programming Mode 

Activation of sound combination 32 
(not required in programming mode) 

Monitoring  
circuit 

Operational
voltage

Potential-free
alarm
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External tone selection via control voltage – short term -TAS 
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Fig. 10 Optional connection assignment TAS 

 
Terminal connections 
X2 1 + 24V DC Control voltage Tone Stage 2 
(Option external 2 + 24V DC Control voltage Tone Stage 2 
Tone selection 3 + 24V DC Control voltage Tone Stage 3 
–TAS) 4 + 24V DC Control voltage Tone Stage 3 

 
 
 
 
 

4.14. Connection requirements 
 
Electricity and voltage limiting measures must be implemented in the superior system for the supply as well 
as for the fault report interface. 
 
 

4.15. Warning 
 
WARNING Detriment to hearing 

In order to avoid a detriment to hearing, when working directly next to the sounder, ear pro-
tection is to be worn. 

 
DANGER Danger of electric shock! 

Before all work on equipment, the following should be observed: switch off the equipment 
before opening. All work on the equipment is only to be carried out by authorised technical 
personnel 

 
 

4.16. Maintenance advice 
 
The sounder does not require any special maintenance. However, the 'proof test' interval should be ob-
served. 
 
Changes, modifications, faulty and incorrect use as well as not observing the advice of this operating manual 
void the warranty. 
 
External cleaning should be done with weak soapy water without use of solvents.  

  Ub S2 S3 
Stage  1 x   
Stage 2 x x  
Stage 3 x  x 
Stage 4 x x x 

x = closed 

Sounder

Operational
voltage
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4.17. Troubleshooting 
 
Despite high functional safety, faults can occur during use. These can have consequences in the sounder, in 
the operational voltage supply or in the evaluation in the control system. 
 
It is the responsibility of the plant operator to take suitable measures to deal with occurred faults. 
The first measure can be to check the operational voltage, check whether an acoustic warning signal is gen-
erated and check the position of the alarm relay contacts, depending on the operational condition of the 
sounder. The cause of the fault can thereby be traced. A step-by-step function test as described in section 
4.7 and carried out during the 'proof test' in section 4.9 can also help a lot. 
 
If the sounder is defective, it should be repaired in the production plant. Only original replacement parts can 
be used as replacements.  
 
Faults that affect the functional safety are to be reported to the manufacturer. For a smooth process, please 
use the form attached and send it to the following address. 
 
  Post: Pfannenberg GmbH 

Service 
Werner-Witt-Str.1 
D-21035 Hamburg  

 E-Mail: Service@Pfannenberg.com 
 Fax: 49 (0)40 73412-102 
 
 
You can reach the service or technical support on +49 (0)40 73412 -0. 
 
 

4.18. Disposal 
 
Recycling of the device can be carried out by specialist operations. The electronics can therefore be easily 
removed from the housing. The housing material is made from aluminium die casting and the magnet from 
ferromagnetic material. 
 
Should you not have an opportunity to dispose of the old device correctly, please speak to us about returns 
and disposal. 
 
The device at hand is not subject to the WEEE guideline 2002/96/EC and the respective national laws. The 
device is only to be sent to a specialist recycling operation and not to be disposed at communal collection 
points.
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