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Subaqueous Sound signalling installations are, 
as is well-known, generally constructed in such 
a manner that One or more radiators, which can 
Serve under certain circumstances as transmitters 

5 and receivers, are arranged in a SWOrd-shaped 
apparatus which can be protruded from the bot 
tom of a ship. Since these swords are supposed 
to produce as small a resistance to motion as 
pOSSible, it is Well-known to give them a stream 

0 line form as much as possible. The profiles 
hitherto employed are characterized by two par 
allel lateral planes, in which the diaphragms of 
the radiators are mounted and, moreover, by a 
round leading edge and a pointed trailing edge, 

5 which give to the section of such a radiator car 
rier the approximate shape of a raindrop. 

Elaborate experiments and calculations by the 
applicant have shown that the profile customary 
up to the present involves certain defects which 

20 are due to the manner of streamlining. The ob 
ject of the present invention is to provide a new 
profile with a radiator of new form, the essential 
quality of which resides in the fact that the 
acoustically active surface of the radiators ar 

25 ranged in the sword is always met by streamlines 
approaching from the direction of travel, in such 
a manner that no detachment of Water eddies will 
take place in front of this surface in the direction 
of motion, as Will be explained more fully here 

30 inafter. The invention is explained in detail 
With reference to Figs. 1 to 5, in which:- 

Fig. 1 shows a so-called sword with four radi 
ators, arranged at the bottom of a ship, - 

Fig. 2 shows the cross-sectional form of a sword 
35 and radiator as previously proposed, 

Figs. 3 to 5 show the cross-sectional form of 
the Sword and radiator according to the inven. 
tion. 

Referring to Fig. 1, beneath the hull of the 
40 ship can be seen the carrier of the sound appara 

tus, the so-called Sword 1, in which the sound 
apparatus (transmitters or receivers) 2.3, 4 and 
5 are arranged. This sword is thus exposed to 
the water on all sides. Hitherto, the Sword and 

45 Sound apparatus had a form as is shown by the 
horizontal section in Fig. 2, that is, the two dia 
phragms 12 and 13 of the sound apparatus w 
parallel and were completed into a streamlined 
body by a rounded leading portion and a taper 

50 ing trailing portion. 
The apparatus constructed according to the in 

vention has a cross-sectional form which greatly 
differs from this. It is illustrated in Fig. 3 and is 
characterized by the feature that it has no paral 

55lel side lines and is divided into three parts, the 

(C. 177-386) 

middle part, which consists of the actual SOund 
apparatus 11, an additional tip 14, widening to 
Wards and joining the middle part, and the heel 
15 rounded off at the trailing edge of the Sword. 
It is characteristic of this arrangement that the 60 
two radiating diaphragms 12 and 13 of the sound 
apparatus are. not parallel with One another, but 
are forwardly inclined towards one another by a 
certain angle with respect to the direction of 
travel. 65 
The energizing or sound transforming system 

in the SOund apparatus itself is of no importance 
for the present invention. However, one of the 
features of the invention involves a special form 
of construction of the sound apparatus, in which 70 
Only a single driving System is provided, the main 
parts of which are arranged as in a system with 
paralley arranged diaphragms. It is also pose 
sible, however, to provide a special System for 
each diaphragm. In Fig. 3 a single electromag- 75 
netic system is shown as an example. 16 and 17 
are the two halves of the magnet which are ar 
ranged exactly like the two halves 16 and 17 of 
the magnet of the radiator with parallel dia 
phragm surfaces as shown in Fig. 2. For excita- 80 
tion use is made of the coil 30 which, in the case 
of transmission, is connected to an alternating 
Current generator 31 and, in the case of reception, 
is connected to a telephone 32. For excitation 
during reception, the battery 33 is used. 
The problem in view is, generally, Solved by so 

shaping the carrier of the oscillator or Oscillators 
and so placing the diaphragms of the oscillator 
in the surface of the carrier that, looking in the 
direction of travel, no rise of pressure occurs be- 90 
tween the point where the water first strikes a 
diaphragm, and the point where it leaves the dia 
phragm at its trailing edge, but only a continuous 
pressure drop, as gradual as possible occurs. 
With prior art shapes of the sword, namely with 95 

approximately stream line shapes, as shown in 
Fig. 2, and with shapes according to the present 
invention Fig. 3, comparative experiments have 
shown the following results. 
Assuming the water streaming toward the 100 

sword in the direction of the arrow. Now it is a 
well-known fact that pressure of flow is inversely . 
proportional to the speed of flow (Venturi tube 
law). The experiments made with a sword of 
the cross-section Fig. 2 show a pressure curve 105 
between the leading and trailing sword edge ap 
proximately shaped as shown in dash lines. This 
WOld indicate that with such a sword contour 
the pressure rises very abruptly at the blunt head 
and immediately drops from a positive to a nega- 10 
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tive maximum within the length of the Sword 
head, and ahead of the diaphragms 12. Negative 
pressure values then prevail all along the dia 
phragms and zero pressure is restored only at the 
trailing edge of the body. Thus along the dia 
phragms, due to the low pressures, eddies or 
whirls are likely to occur which, as is Well-known, 
travel along the body Surface and eventually de 
tach themselves from the body surface and float 
away. While this occurs vacuous Spaces and 
burbling noises are produced at the diaphragm 
surface which seriously interfere with the effi 
cient acoustic function of the diaphragm, as is 
also well-known. 
The body shape according to the invention and 

as shown in Fig. 3, when subject to similar pres 
sure tests, is characterized by a pressure curve, 
approximately shaped as shown in dash lines in 
Fig. 3. - 
Here we find that while the pressure p3 also 

rises abruptly at the leading edge or head of the 
'Sword, it drops only very gradually toward the 
trailing edge, attaining a Substantial negative 
value only near the rear portions of the dia 
phragms, while along the forward diaphragm por 
tions a very substantial positive pressure prevails. 
This indicates that the water attains its maximum 
speed very much further back of the leading edge 
than is the case with a shape Fig. 2. Therefore, 
the possibility of the formation of eddies and 
vacuous spaces can arise in Fig. 3 only after the 
water has passed the diaphragms, i.e. at a surface 
portion of the sword body where its burbling can 
no more interfere with the efficient acoustic func 
tion of the diaphragms. 
Speaking from a constructional point of view, 

this means that such a diaphragm must lie within 
and flush with the contour of the carrier in Such 
a position that the approaching water "strikes' 
against the diaphragm when first encountering it, 
in contradistinction to "gliding along' the dia 
phragm as occurs in the prior art arrangements. 
The contour of the carrier must, therefore, be 
such that, during the travel of the Water along 
the diaphragm, the absolute pressure of the liquid 
constantly decreases up to the end of the dia 
phragm. Moreover, there must not be any condi 
tion in front of the diaphragms which would 
cause a reversal of the decreasing pressure, that is, 
a rise in pressure. Broadly speaking this effect 
can be accomplished with a diaphragm which 
faces the direction of travel either squarely or, 
as is stated ir: one of the appended claims, "at 
least at an angle', by which I mean that these 
positions are distinguished from a diaphragm. po 
sition heretofore used, in which the diaphragm 
plane is in line with the direction of travel and 
thus in no way “faces' the direction of travel. 
A further mode of construction according to 

the invention which always Satisfies these condi 
tions is illustrated in FigS. 4 and 5. It is charac 
terized by the feature that the diaphragms are 
arranged within the contour of the leading edge 
of the protrudable apparatus or carrier, so that 
they are directly exposed to the approaching 
water. In Fig. 4, 21 is a Sound apparatus which 
is closed at the front by a flat diaphragm 22. This 
diaphragm 22 can also be curved as illustrated in 
Fig. 5, in order to round off the profile at the lead 
ing edge. It will be noted that in both of these 
modifications the water after striking the center 

1974,920 
and that thus the pressure will constantly de 
crease. 

I claim:- 
1. In an arrangement for submarine sound 

communication on vessels, a sound apparatus 
carrier protruding from the vessel's hull and a 
sound apparatus for each carrier side mounted 
within each side of the carrier, the diaphragms 
of said sound apparatus being flush with the car 
rier wall and including an angle open toward the 
trailing edge of the carrier. 

2. In an arrangement for submarine sound 
communication on vessels, a sound apparatus car 
rier protruding from the vessel's hull and an elec 
tromagnetic sound apparatus mounted within 
said carrier and comprising a diaphragm. On each 
side of the carrier arranged flush with the car 
rier contour and a common electromagnetic en 
ergizing system having two similar armatures dis 
posed in parallel to one another, each armature 
being connected to one of said diaphragms, Said 
diaphragms being disposed at an angle to one an 
other, open toward the trailing edge of the carrier. 

3. In an arrangement for submarine Sound 
communication on vessels, a Submarine Sound ap 
paratus including a diaphragm and a carrier for 
said apparatus protruding from the vessel's hull 
and having a rounded leading edge, Said dia 
phragm being mounted in the leading edge por 
tion of said carrier, to squarely face the direction 
of travel. 

4. In an arrangement for Submarine. Sound 
communication on vessels, a submarine Sound ap 
paratus including a diaphragm and a carrier for 
said apparatus protruding from the vessel's hull 
and having a rounded leading edge, said dia 
phragm being mounted in the leading edge por 
tion of said carrier and being curved in accord 
ance with the carrier contour, so that it Squarely 
faces the direction of travel, whereby water strik 
ing the diaphragm travels along the latter toward 
the trailing edges of the diaphragm at a Con 
stantly decreasing absolute pressure. 

5. In an arrangement for submarine sound 
communication on vessels, a Submarine Sound ap 
paratus including a diaphragm, and a carrier for 
said apparatus protruding from the vessel's hull 
so as to be freely exposed to the water on all sides, 
and having a contour of increasing width at least 
at the leading edge, said diaphragm being mount 
ed within the surface and flush with said carrier 
portion of increasing width so that the diaphragm 
plane becomes inclined at an angle with respect 
to the direction of travel, whereby water striking 
the diaphragm travels along the latter toward the 
trailing edge of the diaphragm at a constantly de 
creasing absolute pressure. 

6. In an arrangement for submarine sound 
communication on vessels, a sound apparatus car 
rier protruding from the vessel's hull and a Sound 
apparatus including a diaphragm mounted with 
in and flush with the contour of said carrier, said 
carrier having a cross-section of increasing width, 
said increase extending at least to the trailing 
edge of said diaphragm, so that the latter is in 
clined at an angle with respect to the direction of 
travel, whereby water striking the diaphragm 
travels along the latter toward the trailing edge of 
the diaphragm at a constantly decreasing abso 
lute pressure. 

HENRICE HECBT. 
of the diaphragm will flow off toward its edges, 
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