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Safety system including a smoke detector and signalling means 

The invention relates to a modular safety system including a console that is designed to ac­

commodate identical or different signalling means, which system can in particular be used in 

case of fire. The safety system comprises a console including a light-emitting means, and a 

modular system that is provided for combination with different signalling means. The console 

itself consists of a frame element. The frame element comprises an upper part including a 

front side, a lower part including a rear side that is intended to be mounted to a mounting sur­

face, and the light-emitting means that is directly or indirectly arranged on the frame element. 

A combination of a lamp with a signalling means that is designed as a smoke detector has 

already been described in DE 200 02 364 U1 and is illustrated in Fig. 2. The frame element 

serves as a support for the lamps in which a light-emitting means is arranged and which are 

suspended from the frame element. 

AT 502655 A4 describes a ceiling lamp with an integrated smoke detector, which ceiling 

lamp comprises a heat-emitting light source. Here, an air intake pipe is provided that leads to 

the inside of the ceiling lamp. A temperature difference along the air intake pipe brings about 

a stack effect in the air intake pipe. 

US 4,090,178 A1 describes a combination of a smoke detector and a lamp, consisting of a 

housing that includes a bottom and side walls. The housing is open on the top. Opposite the 

top, a lamp holder is centrally arranged on the housing, which lamp holder also accommo­

dates the smoke detector circuit. 

The object of the invention is to improve such safety systems in such a manner that the func­

tion of the signalling means is not adversely affected by the light-emitting means while ena­

bling a modular combination of such systems in order to increase safety. 
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According to an aspect of the invention, a console is disclosed, the console including light-

emitting means that are intended to be combined with identical or different signalling means, 

consisting of at least one first frame element including an upper part with a front side and a 

lower part with a rear side that is intended to be mounted to a mounting surface, and a first 

light-emitting means that is directly or indirectly arranged on the frame element, wherein the 

frame element a) comprises at least two parts in the direction of a central axis and comprises 

at least one groove between the front side and the rear side, which groove extends at least 

partially around the central axis on the outer side, and which groove is having a outer side, the 

outer side defining a bottom of the groove and al) the upper part and the lower part can be 

connected to each other at least in the axial direction of the central axis, wherein the groove 

can be divided due to said connection and b) the light-emitting means is arranged in the 

groove in the area of the outer side, and bl) a light-conducting component is supported in the 

groove, which component extends in the radial direction, relative to the central axis, between 

the two planes of the front and rear sides and c) the frame element comprises a recess , which 

extends in axially direction of the central axis across the height of the frame element, the re­

cess includes an inner side which limits the recess, which recess serves to accommodate an 

electrical signalling means, wherein the frame element insulates and shields via the inner side 

the signalling means from the heat that is generated by the light-emitting means and is trans­

ferred by conduction or convection. 

According to the invention, the aforesaid object is achieved by designing the frame element in 

such a manner that it comprises at least two parts in the direction of a central axis and com­

prises at least one groove between the front side and the rear side, which groove extends at 

least partially around the central axis on the outer side. The light-emitting means is arranged 
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in the groove. The frame element comprises a recess that extends parallel to the central axis 

and includes an inner side, The inner side defines the recess in the radial direction relative to 

the central axis. The recess serves to accommodate an electrical signalling means. According 

to the invention, the frame element insulates the signalling means from the heat that is gener­

ated by the light-emitting means and is transferred by conduction or convection. 

The two-part design enables the light-emitting means to be incorporated into the frame ele­

ment to such an extent that the signalling means, which is to be arranged centrally, can be 

entirely positioned in the shadow, i.e. shielded from the radiation emitted by the light-emitting 

means, by means of the frame element. This is particularly advantageous if the signalling 

means used is a smoke detector. For this purpose, the recess is preferably designed as a 

through opening that is arranged coaxial with the central axis, enabling the signalling means 

to be embedded in the frame element as much as possible in the direction of the central axis. 

According to the invention, the frame element is plate-shaped and is arranged closer to the 

mounting surface than the signalling means to achieve this aim. 

As the light-emitting means is arranged in the continuous groove, it can also be arranged so as 

to extend around the frame element, either entirely or in segments. The specific design and 

arrangement of the light-emitting means depend on the intended function of the light-emitting 

means. 

It is advantageous for the installation of the frame element and the mounting of the light-

emitting means if the frame element is divided in such a manner that the upper part forms a 

first side wall of the groove and the lower part forms a second side wall of the groove. Prefer­

ably, the upper part and the lower part can be connected to each other at least in the axial di­

rection of the central axis, wherein the groove can be divided in a plane perpendicular to the 

central axis due to said connection. 

The frame element is made of a material whose thermal conductivity is not higher than 

1 W7 (m*K) or is at least 10W/ (m*K), so that both metal and plastic can be used. Good 

thermal conductivity means that the heat generated by the light-emitting means is quickly 

absorbed by the frame element and transferred to the air. The surface temperature is almost 

evenly distributed across the frame element. Depending on the amount of heat produced, the 
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frame element could additionally be designed with cooling ribs to enlarge the surface and 

transfer even more heat while the radius remains the same. If thermal conductivity is low, the 

frame element insulates the heat generated by the light-emitting means, preventing the heat 

from, being transferred towards the recess, up to the signalling means. 

It can also be advantageous if the frame element comprises an insulation layer that is arranged 

in the radial direction, relative to the central axis, between an inner side of the frame elem ent 

and the light-emitting means. In this way. the transfer of heat towards the signalling means is 

interrupted regardless of thermal conductivity. 

According to the invention, a light-conducting component is supported in the groove, which 

component extends in the radial direction, relative to the central axis, between the two planes 

of the front and rear sides. The plane EI extends on the front side and the plane E2 extends on 

the rear side, both perpendicular to the central axis. In this way. the position of the light-

emitting means is used to transfer the light further in the radial direction. In addition, the 

component also transports heat away from the heat-sensitive signalling means. The compo­

nent is connected to the front side of the frame element without or with a gap of max. 0.2 mm 

in the axial direction as well as in the radial direction relative to the central axis. 

To prevent the signalling means, in particular the smoke detector or smoke alarm, from being 

affected by the light-emitting means, the invention proposes that the size of the front side 

and/or the mass of the frame element be dimensioned in accordance with the heat introduced 

by the light-emitting means, in such a manner that the surface temperature of the frame ele­

ment is max. 46° Celsius on the front side when the ambient temperature is up to 20° Celsius. 

The modular- structure comprises the solution that the consoles can be connected to each oth­

er, either by means of the components themselves or by means of intermediate components, 

so as to achieve a direct or indirect mechanical and/or light-conducting connection. The com­

ponents and the intermediate component are made of glass or a transparent plastic. In case of 

a modular structure, the components and intermediate components that are strung together 

and emit light form light corridors or signal lines, for example to indicate and illuminate an 

escape route. 
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The safety system comprises several consoles as well as components and intermediate com­

ponents, and an electrical signalling means that is positioned in the respective recess. The 

signalling means is preferably designed as a smoke detector, a smoke alarm, as a lamp, as a 

loudspeaker or as a camera. According to the invention, no distinction is made between 

smoke detectors and smoke alarms. Other electrical or hydraulic signalling means may be 

motion detectors or serve to extinguish a fire. Depending on the function of the signalling 

means, it is flush with the front side of the console in the axial direction of the central axis or 

protrudes beyond the front side by a length of between 1 mm and 80 mm. Loudspeakers can 

be mounted so as to be flush with the front side, while smoke detectors and smoke alarms will 

protrude to facilitate the detection of smoke. 

According to the invention, the modular system is connected to an electronic control unit, 

wherein at least one first signalling means can transmit an electronic signal to the electronic 

control unit and the electronic control unit causes a second signalling means to output an 

acoustic and/or optical signal. In this way, a logical link of the individual signalling means to 

each other can be achieved. Preferably, a smoke detector is arranged in the recess of one 

frame element and a loudspeaker is arranged in the recess of at least one other frame element, 

and an acoustic signal or a spoken command is generated and output via. the loudspeaker if the 

electronic control unit receives an electronic signal from the smoke detector. In case of fire, a 

smoke detector detects smoke. A signal of the smoke detector to the electronic control unit 

provid.es information relating to the place where smoke is detected and possibly the type of 

said smoke. According to the information provided, the electronic control unit generates a 

spoken command or an acoustic signal in a loudspeaker arranged in another console. The 

acoustic signal serves to alert passers-by. The spoken command acoustically indicates the 

shortest escape route to-passers-by. 

In case of a combination of a console with a smoke detector or smoke alarm, an air gap of 

between 0.5 mm and 1.2 mm is advantageously provided between the frame element and the 

smoke detector or smoke alarm in any desired direction to physically separate the frame ele­

ment, and thus the light-emitting means, from the smoke detector or smoke alarm. 

For this purpose, one or several light-emitting means and/or lamp(s) advantageously change 

their characteristics in accordance with one or several signal(s) of a smoke detector. Such 
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characteristics include in particular the colour of the light, the blinking frequency, the blink­

ing phase and the brightness. The light-emitting means and/or lamps are used to optically sig­

nal the escape route to passers-by. 

In this context, the characteristics of the light-emitting means and/or the lamps of at least one 

console may be controllable in accordance with the characteristics of the light-emitting means 

and/or the lamps of another console. In this way, a moving optical signal can be generated, for 

example along several consoles arranged along a path, since the light-emitting means and/or 

lamps of a first console light up or flash a few milliseconds before or after the adjacent con­

sole. A suitable connection, in series of more than five consoles causes moving optical signals 

to be generated. 

The electrical signalling means are designed to be accommodated in the recess and can be 

exchanged with each other within one console due to their identical or similar diameters. 

Further advantages and details of the invention are explained in the patent claims and. in the 

description and are illustrated in the drawings, in which: 

Figure 1 shows a side view of a console that is mounted to a mounting surface and in­

cludes a light-emitting means and a light-conducting component; 

Figure la shows a detailed view according to Fig. 1; 

Figure 2 shows a console according to Fig. 1, including a smoke detector as a signalling 

means and a spacer between the mounting surface and the smoke detector; 

Figure 3 shows a console according to Fig. 1, including a central lamp as a signalling 

means and a light-conducting component that incorporates the light-emitting 

means; 

Figure 4 shows a console according to Fig. 3, including a central loudspeaker; 
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Figure 5a shows a safety system comprising two consoles that are combined in a modular 

fashion and are connected to each other in a light-conducting manner by means 

of an intermediate component; 

Figure 5b shows a safety system comprising three consoles that are combined in a modu­

lar fashion and are connected to each other in a light-conducting manner by 

means of an intermediate component; 

Figure 5c shows a safety system comprising four consoles that are combined in a modu­

lar fashion and are connected to each other by means of an electronic control 

unit; 

Figure 6 shows a side view in the direction of the central axis in case of a section along 

line VI-VF of Fig. 1. 

Figures 1 to 4 show sectional views of different consoles 1. Each console 1 comprises a frame 

element 1.0 that includes an upper part 1.1 and a lower part 1.2. The upper part 1.1 comprises 

a front side 1.10 and the lower part 1.2 comprises a rear side 1.20. The rear side 1.20 of the 

frame element 1.0 is secured to a mounting surface 9 that constitutes a ceiling. The front side 

1.10 defines a plane El that is perpendicular to the central axis M, and the rear side 1.20 de­

fines a plane E2 that is also perpendicular to the central axis M. 

The frame element 1.0 comprises two parts in the axial direction of the central axis M. The 

upper part 1.1 is secured, in the axially downward direction, to the lower part 1.2 that is se­

cured to the mounting surface 9. The connection between the two parts 1.1, 1.2 consists of an 

external thread 1.21 that is provided on the lower part 1.2 and a corresponding internal thread 

1.11 that is provided on the upper part 1.1. The threads 1.11, 1.21 extend around the central 

axis M in the circumferential direction and the upper part 1.1 is screwed onto the lower part 

1.2. A continuous groove 1.3 that is open towards the outside in the radial direction is formed 

between the lower part 1.2 and the upper part 1.1. 
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The light-emitting means 2 are positioned in this groove 1.3 on an outer side 1,12 of the frame 

element 1.0, as shown in figures 1-3. so that light will be emitted towards the outside in the 

radial direction. 

The frame element 1.0 comprises a central recess 1.5 (figure la) that is coaxial with the cen­

tral axis M and. is designed as a through opening. As is also shown, in detail in figure la. the 

recess 1.5 is defined by an inner side 1.4 of the frame element 1.0. A signalling means 3-5 is 

positioned in the recess 1.5, as shown in figures 2-4. In this way, the signalling means 3-5 is 

centrally arranged in the frame element 1.0, adjacent to the inner side 1.4 of the frame element 

1.0 in the radial direction, and is secured to the same mounting surface 9 as the frame element 

1.0 in the upward direction. For the sake of clarity, the mounting surface 9 is shown at a dis­

tance from the rear side 1.20 of the frame element 1 in the sketch. The mounted position is 

shown in figures la-4. 

For thermal reasons, the diameter 3.1 of the smoke detector 3 shown in figure 2 is dimen­

sioned in such a manner that an air gap 12 of between 0.5 mm and 1.2 mm is provided be­

tween the inner side 1.4 of the frame element 1.0 and the smoke detector 3. The smoke detec­

tor 3 has a slotted smoke cap 3.2 and an adjacent housing 3.3. The housing 3.3 of the smoke 

detector 3 is also secured to the mounting surface 9. The smoke cap 3.2 protrudes downward­

ly beyond the front side 1.10 of the frame element 1.0 by a length h of 34 mm in the direction 

of the central axis M. As a result, the smoke detector 3 is arranged in the shadow, i.e. shielded 

from the radiation emitted by the light-emitting means 2. As the light-emitting means 2 are 

arranged between the two planes El, E2 that are defined by the front side 1.10 and the rear 

side 1.20, it is easy to ensure that the radiation is emitted in the radial direction, away from 

the smoke detector 3. The air gap 12 is also provided in all other signalling means that are 

arranged in the recess 1.5 of the console 1 and are combined with the console 1 in a modular 

fashion. 

A light-conducting component 7 is supported, in the groove 1.3 between the upper part i. 1 and 

the lower part 1.2 in the groove 1.3. The two parts 1.1, 1.2 form a first side wall 1.31 of the 

groove and a second side wall 1.32 of the groove, between which the component 7 is secured. 

The component 7 can be made of glass, plastic, natural stone or any other light-conducting 

material, Preferably, glass is used since it has very good thermal conductivity, thus transport­



8 

ing the heat generated by the light-emitting means 2 in a direction away from the smoke de­

tector 3. 

hi the exemplary embodiment according to Fig. 3, the light-emitting means 2 are arranged in 

the component 7. The light-emitting means 2, which are shown on both sides of the central 

axis M and are positioned within the groove 1.3 in each case, cannot emit light directly onto 

the signalling means 4 since the signalling means 4 is arranged in the shadow, i.e. shielded, 

from the radiation, due to the groove 1.3. The heat generated by the light-emitting means 2, 

which may be disadvantageous for the signalling means 4 regardless of the shadow, i.e. the 

area that is shielded from the radiation, is absorbed by the frame element 1.0 and transferred 

to die air. The light-emitting means 2 that are at a greater distance from the signalling means 4 

in the radial direction do not pose a problem with regard to the light emitted onto the signal­

ling means 4. The adverse effect of the heat that is generated also decreases as the distance of 

the light-emitting means 2 from the signalling means 4 increases. In an exemplary embodi­

ment not shown, the light-emitting means according to either of Figs. 1 to 2 are combined 

with the light-emitting means 2 according to Fig. 3 in one frame element 1.0. 

In another exemplary embodiment not shown, the upper part 1.1 is not secured to the lower 

part 1.2 by means of a thread but by pushing it onto the lower part 1.2 in the axial direction, 

thus securing the component 7 in the groove 1.3. In this exemplary embodiment, as well as in 

the previous exemplary embodiment, the light-emitting means 2 can be positioned on the 

lower part 1.2 or on the upper part 1.1. 

If combined with a smoke detector 3 according to Fig. 2, the system additionally comprises a 

spacer 8 that is arranged between the mounting surface 9 and the smoke detector 3. The spac­

er 8 serves to adjust the smoke detector 3 in its position relative to the front side 1.10 or to the 

plane El in the axial direction of the central axis M. 

Furthermore, an insulation layer 14 is provided in the lower part 1.2 in the exemplary embod­

iment according to Fig. 2. For this purpose, the lower part 1.2 comprises several parts in the 

radial direction, so that the insulation layer 14 prevents heat from being transferred from the 

light-emitting means 2 in. the radial direction towards the inside through the continuous insu­

lation layer 14. 
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Fig. 6 shows a view of the console 1 in case of a section along line VI-VP of Fig. 1. including 

a smoke detector 3 according to figure 2. The component 7, whose circumferential contour is 

indicated by a free-form line, is shown cut off in the radial direction. The circumferential con­

tour can have any desired symmetric or asymmetric shape talcing into account the thermal 

characteristics. 

Several consoles 1 are connected to each other in a modular fashion and light-conducting 

manner by means of the component 7 or an intermediate component 13. The signalling means 

3-6 are logically linked to each other by means of an electronic control unit. For example, 

figures 5a~5c show several such consoles L 1\ 1" including different signalling means 3-5 in 

the recesses 1.5, which consoles constitute a safety system in case of fire. 

According to figure 5a, a first console 1 is combined with a smoke detector 3 that transmits an 

electronic signal to a control unit (not shown.) that will then control a loudspeaker 5 arranged 

in a second console 15 to make an announcement, According to figure 5b, another console 1'' 

is added to the module by means of a component 7 and a fourth console V'' is added by 

means of an intermediate component 13. The intermediate component 13 connects all compo­

nents 7 in a light-conducting manner. The smoke detector 3 is arranged in the intermediate 

component 13, one console V accommodates a lamp 4 and the other console 1" accommo­

dates a camera 6. 

According to the exemplary embodiment shown, in figure 5c. several lamps 4, 4''. 4" are ar­

ranged in several consoles 1, l\ 1" at the same time. The lamps 4. 4\ 4" blink at different 

frequencies, so that a blinking sequence aligned in the direction of the escape route (arrow), 

i.e. a moving optical signal, is generated, which may possibly change colour. Such moving 

optical signals form light corridors or signal lines that serve to indicate the escape route. A 

camera 6 is inserted in another console 1"' as a signalling means for monitoring the emer­

gency. 

In Figs. 1 to 6, identical parts have identical reference numerals. Where not all identical parts 

are identified, the reference numerals have been omitted for the sake of clarity. 
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Patent claims 

]. A console including light-emitting means that are intended to be combined with identical or 

different signalling means, consisting of at least one first frame element including an upper 

part with a front side and a lower part with a rear side that is intended to be mounted to a 

mounting surface, and a first light-emitting means that is directly or indirectly arranged on the 

frame element, wherein the frame element 

a) comprises at least two parts in the direction of a central axis and comprises at least one 

groove between the front side and the rear side, which groove extends at least partially around 

the central axis on the outer side, and which groove is having a outer side, the outer side 

defining a bottom of the groove and 

al) the upper part and the lower part can be connected to each other at least in the axial 

direction of the central axis, wherein the groove can be divided due to said connection and 

b) the light-emitting means is arranged in the groove in the area of the outer side, and 

bl) a light-conducting component is supported in the groove, which component extends in 

the radial direction, relative to the central axis, between the two planes of the front and rear 

sides and 

c) the frame element comprises a recess , which extends in axially direction of the central 

axis across the height of the frame element, the recess includes an inner side which limits the 

recess, which recess serves to accommodate an electrical signalling means, wherein the frame 

element insulates and shields via the inner side the signalling means from the heat that is 

generated by the light-emitting means and is transferred by conduction or convection. 

2. A console according to claim 1, wherein the upper part forms a first side wall of the groove 

and the lower part forms a second side wail of the groove. 

3. A console according to any one of the preceding claims, wherein the frame element is made of 

a material whose thermal conductivity is not higher than 1 W/ (m*K) or is at least 

10W/ (m*K). 

4. A console according to any one of the preceding claims, wherein the frame element 

comprises an insulation layer that is arranged in the radial di­
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rection, relative to the central axis, between an inner side and the light-emitting means. 

5. A console according to any one of the preceding claims, wherein the size of the front 

side and/or the mass of the frame element is/are dimensioned in accordance with the 

heat introduced by the light-emitting means, in such a manner that the surface 

temperature of the frame element is max. 46° Celsius on the front side when the 

ambient temperature is up to 20° Celsius. 

6. A modular system consisting of several consoles according to any one of the 

preceding claims, wherein the consoles can be connected to each other by means of 

the components so as to achieve a direct or indirect mechanical and/or light-

conducting connection. 

7. A modular system consisting of several consoles according to any one of the 

preceding claims 1 to 5, wherein an intermediate component is provided between at 

least two consoles, which intermediate component serves to connect at least two 

components so as to achieve a mechanical and/or light-conducting connection. 

8. A safety system consisting of one or several consoles or of a modular system 

according to any one of the preceding claims and an electrical signalling means that 

can be positioned in the recess, wherein the signalling means is designed as a smoke 

detector or smoke alarm. 

9. A safety system according to claim 8, wherein an air gap of between 0.5 mm and 

1.2 mm is provided between the frame element and the smoke detector or smoke alarm 

in any desired direction. 
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10. A safety system according to any one of claims 1 to 7, wherein the signalling means is 

designed as a lamp or as a loudspeaker or as a camera or as another electrical or 

hydraulic signalling means, wherein the lamp, the loudspeaker or the camera 

comprises a housing whose diameter corresponds to a diameter of the housing of the 

smoke detector or smoke alarm. 

11. A safety system, according to any one of claims 8 to 10, including an electronic control 

unit, wherein at least one first signalling means can transmit an electronic signal to the 

electronic control unit, and the electronic control unit causes a second signalling 

means to output an acoustic and/or optical signal. 

12. A safety system according to any one of claims 8 to 11, wherein one or several light-

emitting means and/or lamp(s) change their characteristics in accordance with one or 

several signal(s) of a smoke detector. 

13. A safety system according to any one of claims 8 to 12, wherein the characteristics of 

the light-emitting means and/or the lamps of at least one console can be controlled in 

accordance with the characteristics of the light-emitting means and/or the lamps of 

another console. 
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Abstract 

The invention relates to a console (1) including light-emitting means (2) that are intended to 

be combined with identical or different signalling means (3-6). The console (1) consists of at 

least one first frame element (1.0) including an upper part (1.1) with a front side (1.10) and a 

lower part (1.2) with a rear side (1.20) that is intended to be mounted to a mounting surface 

(9), and a first light-emitting means (2) that is directly or indirectly arranged on the frame 

element (1.0). The function of the signalling means (3-6) should not be adversely affected by 

the light-emitting means while enabling a modular combination of such systems to increase 

safety. For this purpose, the frame element (1.0) comprises at least two parts in the direction 

of a central axis (M). At least one groove (1,3) is provided between the front side (1.10) and 

the rear side (1.20), which groove extends at least partially around the central axis (M) on the 

outer side (1.12). The light-emitting means (2) is arranged in the groove (1.3). The frame el­

ement (1.0) comprises a recess (1.5) with an inner side.(1.4), which recess serves to accom­

modate an. electrical signalling means (3-6), wherein the frame element (1.0) insulates and. 

shields the signalling means (3-6) from the heat that is generated by the light-emitting means 

(2) and is transferred by conduction or convection. 


