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Electroacoustic transducer having a mask 

The invention relates to an electroacoustic transducer having a 

diaphragm constructed to be capable of vibration parallel to a transducer axis, 

which transducer comprises a partition wall facing the back of the diaphragm, 

which partition wall substantially extends transversely of the transducer axis and 

5 is traversed by at least one partition opening to form. a passage between a first 

space situated between the diaphragm and one side of the partition wall, and a 

second space situated at the other side of the partition wall, and a mask arranged 

adjacent one of the two sides of the partition wall and having at least one mask 

opening traversing it to form the passage between the two spaces, which partition 

10 wall and mask can be brought into and fixed in at least two mutually rotated 

relative positions with respect to the transducer axis in order to obtain different 

acoustically active cross-sectional areas of the passage between the two spaces, 

which passage is formed by means of the openings in the partition wall and the 

mask, which openings can be made to coincide at least partly in the direction of 

15 the transducer axis, and a magnet system comprising at least one magnet-system 

part. 

An electroacoustic transducer of the type defined in the opening 

paragraph is known, for example from US-PS 4,027,116. In this known 

transducer the mask is formed by an annular disc which is slid onto the 

20 cylindriCal outer surface of a pot-shaped part of the magnet system of the 

transducer and adjoins an annular partition wall of a transducer chassis for 

mounting the diaphragm and the magnet system, which disc can be brought into 

three different positions relative to the partition wall by rotating it about the pot­

shaped magnet-system part which is coaxial with the transducer axis. In the 

25 known transducer the mask constructed as an annular disc forms a separate part, 

which forms an additional element to be mounted and requires additional 

assembly steps and costs. Moreover, the additional part gives rise to additional 
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tolerance effects, which adversely affect the reproducibility of the acoustic 

characteristics of the transducer. 

It is an object of the invention to simplify the construction of a 

transducer of the type defined in the opening paragraph in order to reduce the 

5 productions costs, which is important particularly in the case of mass production 

of such a transducer, and to improve it in order to eliminate undesired effects of 

tolerances on the reproducibility of the acoustic characteristics of the transducer. 

To this end the invention is characterized in that the magnet-system part of the 

magnet system has a flange which substantially extends transversely of the 

10 trarisducer axis, and the flange of the magnet-system part forms the mask of the 

transducer, which mask has at least one mask opening. In this way it is achieved 

that the mask of a transducer in accordance with the invention is not formed by a 

separate part but by a portion of a transducer part which is present anyway, 

which has the advantage that parts costs are reduced and, in particular, that the· 

15 number of assembly steps and the assembly costs are minimized. These 

advantages are of great significance particularly in the case of mass production 

because this enables a simpler assembly line to be used. Moreover, since the 

mask of a transducer in accordance with the invention is formed by a portion of 

a transducer part no additional tolerance effects are introduced by the mask, 

20 which is favourable for a good reproducibility of the acoustic characteristics of 

the transducer. 

It is possible, for example, to provide the partition wall and the 

mask each with two openings of circular cross-section and comparatively large 

diameter and to bring the partition wall and the mask into such positions relative 

25 to one another that in each relative position the two openings form a passage 

between the two spaces which has a double convex active cross-sectional area, 

which area and hence the acoustic inductance and friction differ depending on the 

relative position and, consequently, result in different frequency response 

characteristics of the transducer, but the active cross-sectional areas and hence 

30 the frequency response characteristics then depend comparatively strongly on 

positional tolerances between the partition wall and the mask. It has proved to be 

advantageous if the partition wall has at least two partition openings of different 
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cross-sectional area, and in one relative position a mask opening formed in the 

mask coincides with a partition opening to form a passage between the two 

spaces and in the other relative position coincides with the other partition opening 

to form another passage between the two spaces. This results in a particularly 

5 simple and accurately defined variation of the frequency response of such a 

transducer, which is substantially independent of positional tolerances, because 

depending on the relative position of the partition wall and the mask the 

acoustically active cross-sectional areas of the passages connecting the two spaces 

and forming the acoustic inductances and resistances are accurately defined by 

10 the cross-sectional areas of the openings. 

It has also proved to be advantageous if the mask has at least two 

mask openings of different cross-sectional area, and in one relative position a 

partition opening formed in the partition coincides with a mask opening to form a 

passage between the two spaces· and in the other relative position coincides with 

15 the other mask opening to form another passage between the two spaces. This 

results in a particularly simple and accurately defined variation of the frequency 

response of such a transducer, which is substantially independent of positional 

tolerances, in which the acoustically active cross-sectional areas of the passages 

connecting the tWo spaces and forming the acoustic inductances and resistances 

20 are accurately defined by the cross-sectional areas of the openings. 

It has also proved to be very advantageous if of the openings of 

different cross-sectional area each opening having a small cross-sectional area is 

of circular cross-section, and the diameter of each such opening of circular cross­

section is smaller than 0.3 mm in its acoustically active cross-sectional area. 

25 Such openings or holes of small diameter can be made very accurately with given 

dimensions with very small tolerances, so that such openings provide accurately 

defined acoustic inductance values and resistance values, which are determined 

by the ratio between the acoustically active cross-sectional area and length of the 

opening, so that the passages formed by means of the openings and connecting 

30 the two transducer spaces have accurately defined influences on the acoustic 

characteristics of the transducer. 
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It has aiso proved to be particularly advantageous if the diameter 

of each such opening of circular cross-section is 0.2 mm in its acoustically active 

cross-sectional area. Tests have revealed that such a construction provides very 

good results. 

Morteover, it has proved to be particularly advantageous if each 

such opening of circular cross-section has a conical shape in its axial direction. 

This is advantageous for an accurately defined acoustically active cross-sectional 

area of such an opening, concentrated at the area of smallest diameter of the 

opening. It is also advantageous when such an opening is to be made in a plastics 

10 part in view of easy demoulding. 

The invention will now be described in more detail with reference 

to the drawing, which shows three exemplary embodiments to which the 

invention is not limited. Fig. 1 is a slightly diagrammatical cross-sectional view, 

taken on the line I-I in Fig. 2 and to a larger than full-size scale, showing an 

15 electrodynamic transducer in a first embodiment of the invention, in which a 

mask of the transducer is in a first position relative to a partition of the 

transducer. Fig. 2 shows the transducer in a sectional view taken on the line 11-11 

in Fig. 1. Fig. 3 is a sectional view similar to that in Fig. 1 but taken on the line 

m-m in Fig. 4 and showing an electrodynamic transducer in a second 

20 embodiment of the invention of essentially the same construction as the 

transducer shown in Fig. 1 but in which the transducer mask is in a second 
·. . 

position relative to the transducer partition. Fig. 4 shows the transducer of Fig. 3 

in a sectional view taken on the line IV-IV in Fig. 3. Fig. 5 is a cross-sectional 

view to a larger scale than Figs. 1 and 3, showing a part of an electrodynamic 

25 transducer in a third embodiment of the invention of essentially the same 

construction as the transducer shown in Figs. 3 and 4 but having conical partition 

openings in its partition wall. 

Figures 1 and 2 show an electrodynamic transducer 1 in a first 

embodiment of the invention, constructed as a loudspeaker. The transducer 1 has 

30 an essentially annular or hollow cylindrical mounting ·device 2. The mounting 

device 2 has an annular outer wall 3 having a stepped portion 4 in its area facing 

a front side of the transducer 1. The stepped portion 4 forms a mounting zone to 
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which a diaphragm 5 of the transducer 1 is secured by an adhesive joint. The 

diaphragm 5 has a central portion 6, which is often referred to as a dome. The 

diaphragm 5 further has a peripheral portion 7 provided with hyperbolic 

corrugations, not shown in Fig. 1. With the outer edge 8 of the peripheral 

5 portion 7 the diaphragm 5 is connected to the stepped portion 4 of the mounting 

deVice 2 by an adhesive. The diaphragm 5 is constructed to allow back and forth 

vibration parallel to a transducer axis 9 and from its front side 10 it emits useful 

waves which are audible in operation. 

In the transitional area 11 between the central portion 6 and the 

10 peripheral portion 7 of the diaphragm 5 a moving coil 12 is connected to the 

diaphragm 5 by an adhesive joint. In the present case the moving coil 12 projects 

into an air gap 15 of a magnet system 16 of the transducer 1 with its part 14 

Which is remote from the back 13 of the diaphragm. The magnet system 16 

comprises a magnet 17, a pole plate 18, and a pot 19, often referred to as an 

15 outer pot. The air gap 15, in which the part 14 of the moving coil 12 is 

disposed, is situated between the circumferential bounding surface 20 of the pole 

plate 18 and the periphery 21 of the hollow cylindrical portion 22, which is 

closed by the bottom portion 23 of the pot 19. 

In the present transducer 1 the mounting device 2 comprises a 

20 substantially annular partition wall 24, which projects radially inward from the 

outer wall 3 and which faces the back 13 of the diaphragm 5 and extends 

transversely of the transducer axis 9. The partition wall 24 has four partition 

openings 25, 26, 27, 28 and 29 of substantially slot-shaped cross-sectional area, 

which traverse the partition wall 24 and which are equispaced at angles of 90° 

25 from one another. The partition wall 24 further has four partition openings 29, 

30, 31 and 32 of circular cross-sectional area, which also traverse the partition 

wall 24 and which are equispaced at angles of 90° from one another and spaced 

at angles of 45° from the respective slot-shaped partition openings 25, 26, 27 

and 28. The partition openings 25, 26, 27, 28 and 29, 30, 31, 32 serve to form 

30 passages between a space 34 situated between the diaphragm 5 and one side 33 

of the partitic;>n wall 24 and a space 36 at the other side 35 of the partition wall 

24. In the electrodynamic transducer 1 constructed as a loudspeaker, as shown in 
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Figs. 1 and 2, the space 36 is open towards the back of the transducer 1. The 

slot-shaped partition openings 25, 26, 27 and 28 may have a length of, for 

example, approximately 6 mm. It is found to be advantageous if the circular 

partition openings 29, 30, 31 and 32 have a diameter smaller than 0.3 mm and 

5 preferably 0.2 mm. However, alternatively the circular partition openings may 

have a diameter of, for example, only 50 or 40 µm. In the present transducer 1 

shown in Figs. 1 and 2 the circular partition openings 29, 30, 31 and 32 are 

cylindrical in their axial directions. 

The transducer 1 further comprises a mask 37 disposed adjacent 

10 the side 35 of the partition wall 24 and in the present case adjoining the Partition 

wall 24. The mask 37 has four mask openings 38, 39, 40, and 41 of slot-shaped 

cross-sectional area, which traverse the mask 37 and which are equispaced at 

angles of 90° from one another to form the passages between the two spaces 34 

and 36. The slot-shaped openings 38, 39, 40, and 41 may have a length of 

15 · approximately 5 mm and a width of approximately 2.2 mm. 

In order to obtain different acoustically active cross-sectional areas 

of the passages between the two spaces 34 and 36, which passages are formed by 

the openings 25, 26, 27, 28 and 29, 30, 31, 32 in the partition wall 24 and 38, 

39, 40, 41 in the mask 37, which openings can be made to coincide in the 

20 direction of the transducer axis 9, the partition wall 24 and the mask 37 can be 

brought into and fixed in two mutually rotated positions relative to the transducer 

axis 9. In the transducer 1 in the form of a loudspeaker, as shown in Figs. 1 and 

2, the partition wall 24 and the mask 37 have been brought into and fixed in such 

a position relative to one another that the partition openings 25, 26, 27 and 28 

25 coincide with the mask openings 38, 39, 40, and 41. At the location of two 

coincident openings this results in a very large acoustically active cross-sectional 

area of the respective passage between the two spaces 34 and 36, which is 

defined exactly by the cross-sectional area of the mask openings 38, 39, 40 and 

41 and which is required in order to realize a transducer in the form of a 

30 loudspeaker and the desired frequency response for such a loudspeaker. 

As can be seen i~ Figs. 1 and 2, the pot 19 of the magnet system 

16 in the transducer 1 has a flange 37 which extends transversely of the 
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transducer axis 9 and by which the pot 19 is glued to the partition wall 24, in 

order to secure the entire magnet system 16, along a continuous substantially 

circular adhesive joint 43, which is situated in the outer area of the flange 37 and 

whose inner boundary 43 is represented diagrammatically as a dash-dot line in 

5 Fig. 2. It is obvious that in practice such an adhesive joint 42 does not have such 

an exactly circular boundary 43. 

The flange 37 of the pot 19 of the magnet system 16 constitutes 

not only a fixing element for securing the magnet system 16 to the mounting 

device 2 but, in a very simple and very advantageous manner, also the mask 37 

10 of the -transducer 1. Thus, it is achieved that the mask 37 of the transducer 1 is 

not formed by a separate part but by a portion of a part of the transducer 1 

which is present anyway, i.e. by the flange 37 of the pot 19 of the magnet 

system 16 of the transducer 1. This has the advantage that parts costs are reduced 

and, in particular, that the number of assembly steps and the assembly costs are 

15 minimized. A minimal number of assembly steps and minimal assembly costs are 

of great significance for the mass production of such an electrodynamic 

transducer 1 because this enables a simpler assembly line to be used. Moreover, 

no additional tolerance effects are introduced by constructing the flange of the 

pot as a mask, which is favourable for a good reproducibility of the acoustic 

20 characteristics of the transducer 1. 

Figs. 3 and 4 show an electrodynamic transducer 1 in a second 

· embodiment of the invention, constructed as a receiver or microphone capsule for 

telecommunication purposes, particularly telephony purposes. The transducer 1 

shown in Figs. 3 and 4 is of essentially the same construction as the transducer 1 

25 shown in Figs. 1 and 2. However, in contradistinction to the transducer shown in 

Figs. 1 and 2, the space 36 at the other side 35 of the partition wall 24 is closed 

in the transducer 1 shown in Figs. 3 and 4. 

There has been provided a plate-shaped closing member 44 for 

closing the space 36. The closing member 44 has an opening 45, in the present 

30 case of circular cross-section, by which the closing member 44 is mounted on the 

outer circumferential surface 46 of the pot 19 of the magnet system 16 with an 

acoustically sealed fit. The closing member 44 has a peripheral portion 47 
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. surrounding the opening 45, by which the closing member 44 is connected to the 

outer wall 3 of the mounting device 2 in an.acoustically sealed and mechanically 

·rigid manner. The mounting device 2, i.e. its outer wall 3, thus constitutes a part 

bounding the second space 36 in the present transducer 1. The mounting device 2 

5 and the closing member 44 are made of the same synthetic material and are 

10 

. 
mechanically secured to one another by ultrasonic welding. At the location of the 

opening 45 the closing member 44 is connected very simply to the outer 

circumferential surface 46 of the pot 19 of the magnet system 16 only by means 

of a mechanical press fit. 

In the transducer 1 shown in Figs. 3 and 4 the partition wall 24 

and the mask 37 can also be brought into and held in another position relative to 

each other than shown in Figs. 1 and 2. In the transducer 1 shown in Figs. 3 and 

4 the partition wall 24 and the mask 37, i.e. the flange 37 of the pot 19 of the 

magnet system 16, can be brought into and held in a position relative to one 

15 another in which the circular partition openings 29, 30, 31 and 32 coincide with 

the slot-shaped mask openings 38, 39, 40, and 41. At the location of two 

coincident openings this results in a very small acoustically active cross-sectional 

area of the relevant passage between the two spaces 34 and 36, which passage is 

defined exactly by the cross-sectional area of the circular partition openings 29, 

20 30, 31 and 32 and which is required in order to realize a transducer constructed 

as a receiver or microphone capsule and the desired frequency response for such 

a capsule. 

In the transducer 1 shown in Figs. 3 and 4, which apart from the 

closing member 44 consists of the same parts as the transducer 1 shown in Figs. 

25 1 and 2, the mask 37 of the transducer 1 is also formed by a portion of a part of 

such a transducer, which as already stated, has the advantage of lower parts costs 

and, in particular, a minimal number of assembly steps and minimal assembly 

costs and a good reproducibility of the acoustic characteristics of such a 

transducer. 

30 Fig. 5 shows a part of an electrodynamic transducer 1 in a third 

embodiment of the invention, which similarly to the transducer 1 shown in Figs. 

3 and 4 is constructed as a receiver or microphone capsule for telecommunication 
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purposes. In the transcfoeer 1 shown in Fig. 5 each opening 29, 30, 31 and 32 of 

circular cross-seetion, of which only the opening 30 is shown in Fig. 5, is 

conical viewed in its axial direction. This is advantageous for an accurately 

defined acoustically active cross-sectional area of such an opening, concentrated 

5 at the area of smallest diameter of the opening, i.e. in the case of the transducer 

1 shown in Fig. 5 at the end portions of the openings 29, 30, 31 and 32 which 

are remote from the mask 37. 

The invention is not limited to the three exemplary embodiments 

of the transducer described hereinbefore. For example, the flange of the pot of a 

10 pot-core magnet system as used in ihe three· transducers described herein, which 

flange serves as a mask, may also adjoin a partition wall of such a mounting. 

device at the side facing the diaphragm. In a transducer in accordance with the 

invention it is also possible to use another magnet system than a pot-core magnet 

system, for example a ring-core magnet system. Moreover, the partition wall · 

15 may have, for example, more than two different types of partition openings, 

which can be made to coincide with, for example, more than one type of mask 

openings in a mask formed by a flange in different positions of the partition wall 

and the mask relative to one another. Instead of providing only one opening of 

circular cross-section of small diameter in a part of the partition wall it is also 

20 possible to provide two or more of such openings of circular cross-section of 

even smaller diameter. 
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An electroacoustic transducer (1) having a diaphragm (5) 

constructed to be capable of vibration parallel to a transducer axis (9), which 

transducer comprises a partition wall (24) facing the back (13) of the diaphragm, 

which partition wall substantially extends transversely of the transducer axis (9) 

5 and is traversed by at least one partition opening (25, 26, 27, 28, 29, 30, 31, 32) 

to form a passage between a first space (34) situated between the diaphragm (5) 

and one side (33) of the partition wall (24), and a second space (36) situated at 

the other side (35) of the partition wall (24), and a mask (37) arranged adjacent 

one of the two sides (33, 35) of the partition wall (24) and having at least one · 

10 mask opening (38, 39, 40, 41) traversing it to form the passage between the two 

spaces (34, 36), which partition wall (24) and mask (37) can be brought into and 

fixed in at least two mutually rotated relative positions with respect to the 

transducer axis (9) in order to obtain different acoustically active cross-sectional 

areas of the passage between the two spaces (34, 36), which passage is formed 

15 by means of the openings (25, 26, 27, 28, 29, 30, 31, 32, 38, 39, 40, 41) in the 

partition wall (24) and the mask (37), which openings can be made to coincide at 

least partly in the direction of the transducer axis (9), and a magnet system (16) 

comprising at least one magnet-system part (19), characterized in that the 

magnet-system part (19) of the magnet system (16) has a flange (37) which 

20 substantially extends transversely of the transducer axis (9), and the flange (37) 

of the magnet-system part (19) forms the mask (37) of the transducer (1), which 

mask has at least one mask opening (38, 39, 40, 41). 

2. A transducer as claimed in Claim 1, characterized in that the 

partition wall (24) has at least two partition openings (25, 26, 27, 28, 29, 30, 31, 

25 32) of different cross-sectional area, and in one relative position a mask opening 

(38, 39, 40, 41) formed in the mask (37) coincides with a partition opening (25, 

26, 27, 28) to form a passage between the two spaces (34, 36) and in the other 
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relative position coincides with the other partition operliiig (29, 30, 31, 32) to 

form another passage between the two spaces (34, 36) (Figs. 1, 2; 3, 4; 5). 

3. A transducer as claimed in Claim 1, characterized in that the mask 

has at least two mask openings of different cross-sectional area, and in one 

5 relative position a partition opening formed in the partition coincides with a mask 

opening to form a passage between the two spaces and in the other relative 

position coincides with the other mask opening to form another passage between 

the two spaces. 

4. A transducer as claimed in Claim 2 or 3, characterized in that of 

10 the openings (25, 26, 27, 28, 29, 30, 31, 32) of differerit'cross-sectional area 

each opening (29, 30, 31, 32) having a small cross-sectional area is of circular 

cross-section, and the diameter of each such opening (29, 30, 31, 32) of circular 

cross-section is smaller than 0.3 mm in its acoustically active cross-sectional area 

(Figs. 1, 2; 3, 4; 5). 

15 5. A transducer as claimed in Claim 4, characterized in that the 

diameter of each such opening (29, 30, 31, 32) of circular cross-section is 0.2 

mm in its acoustically active cross-sectional area (Figs. 1, 2; 3, 4; 5). 

6. . A transducer as claimed in Claim 4 or 5, characterized in that each 

such opening (29, 30, 31, 32) of circular cross-section has a conical shape in its 

20 axial direction (Fig. 5). 


