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SOUND RECEIVER. 

Application ?led July 21, 

To all whom it may concern: 
- Be it ‘known that we, WALTER HAHNE 
MANN and HEINRICH Hnon'r, citizens of the 
German Republic, and residing at Kitze 

5 berg, near Kiel, and at Kiel, county of 
Schleswig-Holstein, State of Prussia, Ger 
many, have inventedcertain new and useful 
Improvements‘in Sound Receivers (for which‘ 

' we have ?led an application in Germany on 
.10 June 23, 1917, Design Patent No. 671,819; 

in Germany on June 29, 1917, Design Pat 
ents Nos.‘671,416.and 671,417 ; in Germany 

' on October 16, 1920; in France on Decem 
ber 21, 1920, Patent No. 537,754; in’Great 

15 Britain on January 28, 1921; and in Italy 
on January 31, 1921), of which the follow 
ing is a speci?cation. _ 
This invention relates to sound receivers, 

and more‘ particularly to receivers of-this 
v20 kind that serve for the reception and indi 

cation of submarine sound waves and in 
which the sound .wave detecting element 
used consists of an electromagnetic system. 
The invention consists in the cooperating 
parts of the electromagnetic system (i. e. 
its magnetized iron and its armature) being 
constructed in the form of masses joined'to 
each other by an elastic connecting mem 
ber such as a diaphragm so that a vibratory 
structure is formed. One of the said masses 
is attached to a member in the form of a 
diaphragm, plate, or thelike, that responds‘ 
to, and takes in, sound waves fromv the 
sound-propagating medium, while the other 
'mass ma vibrate without restraint. The 

' magnetizing coil may be associated with 
any one or both of the two masses; and the 
manner of attaching it may be such that 
it is either connected to the ‘mass itself, or 
held by a special’support and only cooper 
ates electrically with the magnet to which 
it belongs. _ ' ' 

For the reception‘ of vsignals the dia-. 
phragm is preferably arranged to vibrate 
apleriodically. The construction of a dia 
p ragm of this kind may be such that it 
vibrates aperiodically' either at all frequen 
cies or at the. frequencies used for signal-. 
ling. Aperiodicity at all frequencies may 
be obtained by an exceedin 1y strong damp 
ing, while to obtain aperiolglicity at the sig 
nalling frequencies only, it is sui‘?cient to 
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' make the natural ‘ rate of vibration 'di?er 
widely from the signalling frequency 
ployed. _ 

Diaphragms that may be vused for the 
purposes of the invention are for,’ example 
such as possess la-middle portion of a com 
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paratively large area which, at the contem- ' 
plated frequencies, acts as a rigid-body, and 
is connected to the diaphragm support .bye 

to 

marginal part which is soft or rigid in it- " 
self and elastic only at its edges; or dia 
phragms, which, as a whole, are pro?led‘ or 
sti?ened by ribs from their'edges to their 
centers and, in addition to an elastic mar~v 
ginal zone, have‘ only a very narrow elastic 
zone near the center which surrounds the ‘ 
point at which they are attached to the elec 
tromagnetic system. A vibrating medium 
that. impinges upon such a' diaphragm 
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causes all points of the rigid'p‘art, or they 
part attached to the electromagnetic: 'sys-‘ 
tem, to move equal distances back and forth 
along lines parallelto each other, the vmar 
ginal part being de?ected like a pivoted 
arm in a positive or negative sense. Dias. 

to be caused by, sound waves ofany fre-. 
quency to execute only forced vibrations, so 
that they do not exhibit any pronounced 
natural 'note within the ra'ngeyof frequen-. 
cies employed for signalling. 
The diaphragm may, however, be tuned 

to the natural note, of the electromagnetic 
system, of the receiver.‘ A receiver con 
structed in this way has two vibratory 

, phragms of this kind are specially adapted ‘' 

so 

"bodies or structures which are coupled‘ to , 
each other, the one vibratory structure .be 
ing the magnet with its armature ‘and the, 
vother acting as the member for taking iii 
or receiving the sound waves. These. two, 
vibratory structures arepreferably closely 
coupled so that a low and a high couplin 
frequenc ‘is produced in each, one of which 
(prefera ly the lower) is arranged to coin 
cide with the note to be received. On ac 
count of the close coupling the natural 
notes of both structures may be chosen rela~ 
tively high. An advantage of this is that 
the lower frequencies which are specially 
apt to interfere with sound apparatus on 
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ships-are made less liable to affect theap- , ' 
paratue. 



Tuned'diaphragms of any suitable form 
may be‘ ‘used in accordance with m inven 
tion; for‘ example, such as increase in thick 
ness from'their margins towards the center 
to an extent .su?icient to give them the de 
sired natural note, or such as are stiffened 
by ribs extending across them. ' 
Various embodiments oi my invention are 

illustrated by way of example in the accom 
panying drawings. In these drawings _:—— 

Fig. 1 shows, in section, a receiver made 
in accordance with the invention, , v 

Fig. 2 is a view of the magnet as seen in 
the direction of the horizontal arrow shown, 
Figs 3, 4 and 5 are similar views of a 

magnet whose central armatures are con 
nected to the annular ortion of the mag 
net by strips. wires, an a perforated annu 
lar diaphragm respectively, 

Fig. 6 is a receiver in which the form of 
the vibrations of the sound receiving dia 
phragm is determined by a rigid middle 
portion, ‘ _ 

Fig. 7 is a view of the dia hragm of Fig. 
6 as seen from the right in t is ?gure, 

Fig. 8 is a receiver similar to that shown 
in Fig. 6 but in which the rigid middle por-’ 
tion of the receiving diaphragm also acts as 
‘one of the masses of the electromagnet, 

Fig. 9 is a view of the diaphragm of Fig. 8, 
Fig. 10 is another modi?ed receiver of the 

same type and - 
Fig. 11 a view of its diaphragm, 
Fig. 12 is a section of a receiver whose di 

aphragm increases in thickness from the 
margin to the center to an extent su?cient 
to give it the desired natural note and 

Fig. 13 is a similar receiver in which the 
desired natural note of the diaphragm is ob 
tained by means of stiffening ribs which ?are 
from the margin towards the center. 
According to Fig. 1 the detector is ar 

ranged in a casing 1 closed by a diaphragm 2 
which operates to take in the sound. At 
tached to this diaphragm is the armature 3 
which forms a part of the electromagnet or 
electromagnetic system. . The magnetic 
system is constructed in the form of a ring 
4 and bends 6 and 6’ which carry the coils 5, 
and whose free ends approach the armature 
3 so as to leave a small gap and to include the 
armature in the magnetic circuit." The mag 
iieticl.,system is connectedto the armature 3 
by adiaphr'agm 7 g?xed in the'ring 4 and thus 
a vibratory structure with two vibrating 
masses joined by an elastic member is formed. 
The coils 5 are connected to a telephone 8. 
The direction of the magnetic lines of 

force is indicated by the arrows in the draw 
ing’ according to which these lines emanating 
from the armature 3 pass into the bend 6, di 
vide in the ring a, combine again in ‘the lower 
bend 6' and pass thence back into the arma 
ture 3. ‘ 

The elastic connection between the arma~ 
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ture. and the magnetic system, instead of 
consisting of a diphragm 7, may take other 
forms. hus strips 9, Fig. 3, or wires 10, 
Fig. 4, or the like may be employed. When 
diaphragms are used it is not necessa for 
these to be made in the form of closed ates; 
they may be perforated or subdivided as in 
ilarhe c5ase of the diaphragm 11 shown in 

1g. . ' - 

According to Figs. 6 and'7 the sound re 
ceiving diaphragm is made up of a ri id mid 
dle part 2’ and a marginal part 9’ t at con 
nects the middle part to the casing l and is 
sti?‘ened by ribs 10, so that only theedges 
of the marginal part remain ?exiblel” Con-_ 
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nected to the rigid middle parts is th‘ermag- " " 
netic system 6 to which is connected ‘by an 
elastic plate 7 the armature 3 and thus forms 
a vibratory structure with the latter. The 
form of vibration executed by the diaphragm 
during its negative hase is indicated in the 
drawing by broken ines. ’ ' 
The modi?cation shown in Figs. 8 and 9 

differs from that of Fi s. 6 and 7 only in the 
fact that the rigid middle portion 2 of the 
diaphragm also acts as the one mass of the 
vibratory structure, and ‘as the armature 3 
of the electromagnet. The formv of vibra 
tion of the diaphragm is the same as in Figs. 
6 and 7. ' 
No special measures would be involved if, 

instead of the receiving diaphragms shown 
in Figs. 6 to 9, a diaphragm accordin to 
Figs. 10 and 11 or any other equivalent ia 
phragm were employed. . 
The device shown in Figs. 10 and 11 com 

prises, a thin diaphragm v9" stiffened 
throughout by radial ribs 11 in such a man 
ner that ‘only a narrow annular elastic zone 
12 remains near its ?xed peripher and an 
other elastic ring-shaped zone 13 0 small di 
ameter is left at the central point of attach 
ment. The form of vibration of this dia 
phragm is indicated in‘ Fig. 10 by broken 
ines. ' 

The diaphragm of Fi . 12 increases in 
thickness from the perip‘ ery towards the 
center to such an extent as to give it a natural 
note which coincides with that of the vibra 
"tory structure comprising the magnetic sys 
tem‘ with its armature. 
.. In the case of Fig. 13 the tuning of the 
thin diaphragm 9'” is accomplished with the 
aid of ribs 11’ extending across it in the 
form of diameters‘at all parts of its sur 
face and ?aring in such a way as to‘ ivc the 
structure a natural note which coinci es with 
that of the electromagnetic system with its 
armature. ‘ 

' We claim :—— 
1. An electromagnetic sound receiver com 

prising; a vibratory structure consisting of 
two vibrating masses and an elastic mem 
ber connecting the two said masses to each 
other, the one mass being formed of the 
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magnet and the other of the armature of 
an electromagnetic system; and a sound re 
ceiving member adapted to take in arriv 
ing sound waves and combined with one of 
the said masses, while the other'mass is-al 
lowed to .vibrate without restraint. 

2. > An electromagnetic sound receiver com 
prising; a vibratory structure consisting of 
two vibrating masses and an elastic mem 
ber connecting the two said masses to each 
other, the one mass being formed of the 
magnet and the other of the armature of an 
electromagnetic system; and a sound receiv-' 
ing aperiodic vibrating member adapted to 
take in arriving sound waves and attached 
to one of the said masses, while the other 
mass is allowed to vibrate without restraint. 

3. An electromagnetic sound receiver com~ 
prising; a vibratory structure consisting'of 
two vibrating masses and an elastic mem 
ber connecting the two masses to each other, 
the one mass being formed of the magnet 
and the other ‘of the armature of an elec 
tromagnetic system; and a sound receiving 
aperiodic vibrating member adapted to take 
in arriving sound waves, a part of_this mem 

- ber forming one of the said’ masses, the 
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other mass being allowed to vibrate with 
out restraint. 

4. An electromagnetic sound receiver com 
prising); a vibratory structure consisting of 
two vi ratingmasses and an elastic member 
connecting the two said masses to each other, 
theone mass being formed of the magnet 
and the other of the armature of an elec-' 
tromagnetic system; and a sound receiving 
vibrating member adapted to take in ar 
riving sound waves and combined with one 
of the said masses, while the other mass is 
allowed to vibrate without restraint, and 
the coupling between the sound receiving 

member and the vibratory structure being 
a close one. _ ~ 

5. An electromagnetic sound receiver com~ 
prising; a vibratory structure consisting of 
two vibrating masses and an elastic member 
connecting the two said masses to each other, 
the one mass being formed of the magnet 
and the other of the armature of an elec 
tromagnetic system; and a sound receiving 
aperiodic vibrating diaphragm adapted to 
take in arriving sound waves and attached 
to one of the said masses, while the ‘other 
mass is allowed to vibrate without restraint, 
and the coupling between the receiving dia 
phragm ‘and the vibratory structure being 
a close one. I 

6. An electromagnetic sound receiver, com 
prising in combination, a sound receiving 
member; two vibratory masses formed of 
the electromagnetic system; and an elastic 
member connecting said two masses to each 
other; one of said masses being attached to 
said sound receiving member, the other be 
ing freely vibratable, and both_ being car! 
ried by said member. 

7. An electromagnetic sound receiver, com 
prising in combination, a sound receiving 
member; two vibratory masses formed of the 
electromagnetic system; one of said masses 
being attached to said sound receiving mem 
ber'and the other being freely vibratable; 
and an,- elastic member connecting said 
masses and supporting the freely vibratable 
mass. 

In testimony whereof we a?ix our signa 
tures in presence of two witnesses. 

WALTER HAHNEMANN. ' 
HEINRICH HECHTI 

Witnesses: ' 

' Wmmmu Renew, 
GUSTAV Worms‘. 


