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2 Clains. 

The present invention relates to a method of 
COllpling a Sound generating System to a Sound 
generating diaphragm, wherein use in made of 
a newly discovered phenomenon. 
The objects of the present invention will ap 

pear from the following detailed description when 
taken in connection with the accompanying draw 
ingS ShOWing by Way of example preferred em 
bodiments of the inventive idea. 

In the dra Wings: 
Figure I shows in font elevation a device con 

Structed in accordance with the principles of the 
present invention; 

Figure 2 is a vertical Section through the device 
shown in Figure 1 along the line 2-2 of Figure 1; 

Figure 3 is a diagram similar to Figure 1 and 
ShOWS the device Without the actuating means; it 
illustrates the distribution of forces acting upon 
the device; 

Figure 4 is a Section along the line TV-IV of 
Figure 3; 

Figure 5 shows in vertical section a cone 
through the use of Which particularly favorable 
resultS may be obtained; 

Figure 6 shows in Vertical Section a device 
Wherein tWO transducers are employed; and 

Figure 7 shows in Vertical section a device 
wherein central excitation is combined with pe 
ripheral excitation. 

Figure 8 is a diagram showing a different form 
of diaphragm. 

Similar parts are designated With the same 
numerals in all the figures. 

The discovered phenomenon consistS in that if 
for instance, a standard loud Speaker (Such as 
the one shown in the patent to Blattner No. 
1965,405) is excited from the edge instead of the 
apex, then for certain directions of the exciting 
forces, effects are obtained which Were hitherto 
unknown. These effects become particularly eWi 
dent if the cone is truncated up to about half 
Way, or even further, from the apex and the 
exciting force is then again caused to act from 
the periphery. These effects consist in that if 
the direction of the force is approximately 
through the virtual apex, i. e., in the direction 
k-k in Fig. 4, the Sound appears Surprisingly 
to come from the centre of the truncated cone, 
that is, from the virtual apex. This effect be 
comes more evident if the force be allowed to 
oscillate about the position k-k of Fig. 4, for ex 
ample, first in the direction ki-k1, then in the 
direction k-k, then in the direction k2-k2 and 
then back again. In non-linearly tapering cones 
Such as that shown in Fig. 5 of the accompany 

(C. 131--3i) 
ing drawings the preferred direction described 
lies between the direction of the tangent to the 
diaphragm at the point of excitation and the di 
rection from the point of excitation to the apex, 
i. e., in Fig. 5, between k3-k3 and k4-k4. In 
the case of wedge-shaped diaphragms, the di 
rection is perpendicular to the apex edge. 
As experiments show, however, the method of 

excitation indicated also has other considerabie 
advantages; one of them is that, even the highest 
sounds are surprisingly well reproduced, even 
on excitation with a normal electro-Imagnetic 
actuating unit, because there is no Substantial 
resonance, although, of course, an electro-dy 
namic or any other actuating unit Inay be used 
such as an electrostatic, piezo-electric or other 
actuating unit. In this case, the Sound WCiutile 
appears to be undininished. For radiation free 
from distortion, of course, a Suitable size of 
baffle board Or housing is neceSSay. 
The reduction of resonance is remarkable. It 

must be assumed to be probable that, in View 
of the good reproduction, the above described 
localisation of the Sound at the COne Centre, 
which is not directly eXcited per Se, is also in 
portant. 

Experiments show that, notWithstanding the 
non-central excitation, the Suspension of the 
peripherally excited cones can be effected in 
the hitherto usual manner, for instance, by means 
of strips of cloth 2 (Figs. 1 and 2) at the base. 
If the cone is not truncated, however, the apex 
may also be resiliently mounted. As further ex 
periments have shown, however, if a peripherally 
excited System is fixed, for instance, in a baffle 
board, the latter must not be brought too close, 
for instance, to a wall at its rear. If this were 
done the reproduced frequency Spectrum. Would 
decrease in Width to an eXtent clearly audible. 
The minimum of the distance can easily be 
found by experiment and it is advisable to pre 
Went non-observance of this limit by enclosure 
in a Suitable housing. This housing may pos 
Sibly Serve also to accommodate a receiver and 
IOW-frequeincy anplifier. 

Various embodiments of the invention are i 
lustrated in the FigS. 1 to 7 of the accompanying 
drawings, Figs. and 2 show the above described 
embodiments in elevation and section. The 
further advantage is clearly apparent, that the 
exciting movement may be mounted very simply. 
In the figures, is the cone, 2 a leather or cloth 
Strip or the like to which the cone is attached 
So as to vibrate freely, 3 a baffle board, 4 the 
driving pin of an electro-magnetic transducer 
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5, 6, 8 is a padding made of wool and cotton, 
Which preferably produces a braking effect at the 
point situated opposite the driving point. The 
Cotton and Wool padding is held by the metal 
clamps . In view of this braking effect, if the 
Syster resistance is to be adjusted to the ampli 
fied tube circuit, i. e., the generating circuit which 
Supplies the Systein with the energy which is 
to be transformed into sound, the low pitched 
SOunds are clearly audibly amplified without any 
audible Weakening of the high pitched sounds 
OCCulling. Instead of the cotton and Wool pad 
ding 3 for braking purposes as shown in Figure 
2, a furties' transducer Sct ray be provided, as 
is shown by Way of example in Fig. 6, which 
illustrates a device similar in other respects to 
that showin in Fig. 2. 
Care should be taken in regard to the phase 

of the second transducer with respect to the first. 
In this case, it is preferable to allot to the two 
transducers different resoraince levels (i. e., 
low sounds for Cine train SdR; cer, high so inds for 
3. Rotzes' Earl Silfer). 22 general, Saveral trans. 
ducers may ce ari'anged at the periphery of the 
diaphragan Ci, alternatively, central excitation 
may be coined with peripheral excitation as 
is sincWin in Fig. ', illustrating a device compris 
ing two t'aisducers 3 and 3b. The force direg. 
tion in which the transducer acts is to corre 
spond approximately to the direction shown in 
the figures hitherto described, but departures 
from this direction in two vertical planes are 
also possibie, as is illustrated in Figure 3 by the 
limiting directions Fei'-k1' aid leg"-fc2', and in 

35 Sig. 4, by the liniting directions ki-k:1, and 
R2-c2. articlla.Tly fa, VOL'ale results are also 
ful' lish&c oy a corne Corst'!cted in the fashion 
of Fig. 5, limiting force directions of the trans 
ducer geing indicated by the directions c2-3 
and c4-4 SOW: in the drawings. The indi 
vidual possibilities discussed here may, of course, 
be combined together, for example, the actuating 
units of Figure may be combined with several 
peripheral actuating units shown in Figure 6. 

2,203,428 
Excitation approximately in the direction of 

the tangent to the diaphragm may also be of ad 
Wantage, for instance, for the excitation of a 
quarter-cylindrical surface from the longitudinal 
edge, particularly if the excitation proceeds from 
both longitudinal edges. This latter case, how 
ever, Inay also be regarded again as a wedge, 
the width of the opening of which does not 
increase linearly. Figure 8 shows a diaphragm 
Z, consisting of two quarter-cylindrical surfaces, 
One Surface of Which is shown actuated approx 
imately in the direction of the tangent to the 
longitudinai edge as indicated at (i. 

Clainl: 
1. A device inaVing a Sound generating dia 

phragin, means transmitting an exciting force 
fron a Sound generating Systein to the Sound 
ge:1erating diaghi'33:1, 3rd Scand-absorbing flex 
ible means froin which said diaphragm is sus 
pended, said device being characterized in that 
said diapihragm in shape is a geometrical figure 
having a base and side surfaces which converge 
toward One single point and in that the first 
In entioried Ineans are connected to an edge (On 
Stituting a part of the base of said diaphragm 
and transmit Said force along one of said side 
Surfaces toward Said point, the second-mentioned 
means being also connected to said base. 

2. A device having a Sound generating dia 
pinragil, mealag transinitting an exciting force 
fi'OIn a SGLnd generating Systern to the sound 
generating diapili agill, and a sound-proof sup 
poit for Said iiieans and Said diaphragm, said 
device eing characterized in that said dia 
phragin in shape is a geometrical figure inaving 
a 3-2.Se a Cld Side Surfaces which converge (Ward 
One Single point, and in that the first-mentioned 
illeans are Connected to an edge constituting a 
part of the base of Said diaphragm and transmit 
Said force & Cias Cie 3 f :aid side Sui faces towal'd 
Said point. 

WALTER, DITSCHE. 
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