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... This invention relates to buoys or similar
. ‘signalling stations fitted with acoustical sig-
¢ -nalling apparatus. ‘ e
v For the purpose of facilitating navigation
visibility is poor, important points are made
. recognizable by means of optical and acous-
- tical signals. Whilst optical signals have
- been perfected to such an'extent that the same
10 will operate- antomatically in perfectly re-
- liable manner for some considerable time, so
that:economy. may be effected as far as at-
- tendant personnel is concerned, this has not
- "“been achieved up to now in reliable and prac-
= 18- tical manner in the case of acoustical signal-
.- ling: means. :- It is accordingly necessary at
- “1mportant -points to provide manned- light
..z .ships or land stations. In order to cut down
" ~the heavy expenses thus incurred, attempts
20 ‘have variously been made to mount submarine
. =--bells on-buoys, and to maintain these in oper-
““ation. by means of gas stored within the buoy.
- ‘Experience has shown that this type of sound-
- transmitting apparatus is extremely liable to
25 .get in disorder. after a short time, as the
-amount of gas consumed is too great, and the
“-mechanical construction of senders of this
_-type.repeatedly gives rise to disturbances.
.. Yo the cage of sending apparatus not oper-
30_.ated by gas, but by the action of the sea, the
-.oceurence of ‘mechanical. disturbances is also
+very frequent. ' In:particular buoys of the lat-
~ ter type disclosé the great disadvantage that
~.in. the case of fog or when visibility is poor
35 sigmals are not-emitted at all; as in this very
~weather there is practically no wind what-
. _soever, 'so-that. the buoys are then almost im-
smovable in the water. . o
7 ..7. On the other'hand the mariner must neces-
10 “sarily rely on these signals, as otherwise the
“: “same rathermore tend to constitute a source of
danger.than a means for increasing the safety
‘of navigation. Sl g
... Now 1t is the object of the invention to pro-
‘vide automatic overwater or submarine sig-

- whereby it is:avoided to employ signalling or

27 sending apparatus which have been developed -

.and constructed for other purposes, and sig-
- nalling. apparatus- are :employed which are

_unmanned stations; -
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.8 in the case of fog or on.other occasions when'

-sound. S o
When using a plurality of senders the ar-
-rangement is such that the distance between F

" nals acting - in perfectly reliable manner,

specifically intended for the requirements ‘of .

. 'The signalling or sending apparatﬁé.' a@i—‘
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cording to the invention .do not possess any’

parts liable to wear, and require for the same

56

strength of sound less primary energy than .
the senders hitherto known..' By the pro- =

vision and simultaneous use of two or more

senders a more favorable utilization of the

field of sound generated is attained. ,
For the above reasons continuously excit-

ed diaphragm senders of the type known. per -

se are employed in place of the usual senders
manipulated by the application of blows.
These diaphragm senders in comparison with
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the other type possess a greater degree of =

efficiency, and therefore require less primary
energy for

the same is in a certain. proportion to the
length of sound wave, so that for :example

generating the same strength of

70

when using two senders the same are situat-

ed at a distance apart which is equal or ap-

75 .

proximately equal to half a wave length. In .

thig ‘manner a field of sound . is ‘generated,
which corresponds not only to a doubled

strength of sound, but ‘to four times the.

strength of sound-of one sender.. It will be

for generating the same strength of sound.
This if of considerable importance in view of
tions. I R SR U e

. From the employment of .a plurality of

‘senders in the arrangement described, the rec-
‘ognition is furthermore to be deduced that if
.weight and also the sending apparatus re-

1, high sending -

quire to be particularly sma

80

. obvious, therefore, that when using grouped
‘senders, independently of the efficiency, mere-
1y a quarter of the primary energy is required

85 . |

“the long period of operation of unmanned sta-

90 -

frequencies require to be selected,; as with in-

creasing frequency the wave length and to-

gether therewith the distance. between ‘the
_senders becomes smaller. For this reason fre-

95

quencies of not less than approximately 200

senders, or approximately 900 in the case of
submarine senders.

zation of the weight and the size of construc-

tion the overwater or submarine sender re-.
quired for such stations will, on the basis of’

theoretical considerations, ‘be preferably so

will be employed in the case of overwater -

100

In order to attain a maximum in the utili- . .

105

constructed that the rear wall of the casing of
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2

the sender constitutes a radiating,i. e., energy

emitting diaphragm. . This arr anﬂement en-
-ables;. for ezxample with the same diameter

of diaphragms; a dotibled: strengthof sound

and'in addition a’'smaller total wewht to be

Apart from the fact that a sav--
ing of weight is effected: by avoiding: the thml;
casing Wdu the edge mass of the dnpln agm

may w1th {his' ar rdnoement be madeér very.q.
small, as with equlphase excitation of the dia-
phl agm the latter, due to-the opp051te actton:

attained..

of the 1 two, remains stationary. ' In the case of

15
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30

38

senders having-only oné diaphragm the edge

“mass of the. dmphrwm -for- obtaining the

same effect, must in the known manner con:
stitute a plurahty ‘of the central vibratory
mass.
construction the edge niass Tepresents a con-

siderable part. of the weight- of the sender.

“The‘invention will ' now be ‘described more
fully “with reference to ‘the” accompanying

“drawing; in:which the same reference char- -

acters have' been’ employcd thmurrhouf for
denoting-the same parts.
Fig.-

- Fig. 2-is a modification; : SRS
- Fig.. 8 shows dlavrammatlca}ly an’ mylaa—

‘ratus employed in‘lien of a buoy : dnd restlnd
- on_the bed of the.same; and, -
rammatwally in. sectxon’

Fig. 4 shows diag
a sender of the diaj hmdm type;.-
“Fig.5isa modlﬁmtlon of FIO‘ 4.

with an overwater acoustical signalling. ap-

~ paratus 1 of the dlaphmom type, and a sub—

7 also of the. Jdiaphragm type.-.
which is stored in & réservoir: 3. The rrasf
‘proceeds from_ the reservoit 8'to a control-

marine’ acoustical 51gnalhnfr apparatus 2,
‘These appara-
tus or senders are operated by mieans of gas,

apparatus 4, which is actuated automatically

‘ by ‘the pressure of the gas, and which :sup-

45
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5.

phes oas to'the sender at certain’ 1ntervals of”
-time, causing the sam to:opel ate. :

Fig. 2 shows a-buoy;in which in, ‘phce of

-one overwater o siibmarine signalling appas -
‘ratus two of each are employcd for the pur-

pose of amplifying the’ sound “In this. ar-

“rangement the distance. “p?.is’ ‘equal’ or ap-
“proximately “equal ‘to half the length of a

sound wave.  In‘order. that. the submarlne
sender 2 may be readily acceo&ble for over-
'hfluhncr purposes on'the occasions’ ‘when'the

~ hoisted out of the top" of the buoy When the

60

o latter igin the water.

Fig. 8 shows a form ol'iembodunen‘, in

“which in place of-a buoy a:frame is employed

_resting on the bed of the sea: "Thé base. plate

65

. 20f thls frame simultaneously acts as’energy
reservoir, and the: submavne senders 2 are’
-arranoed exactly as in the case of ‘a’ buoy

“be operated either- el’ectrm&lly ‘or pneumat-
“ically. The diaphragm 7 is firmly connected

‘diaphragms ‘which ‘are firmly he%(‘; on all':j
Tt will thus be seen that in the normal - :

“upon equiphase excitation. It will be readily

f.Lanﬂement the edge mass 1%, due to the

: SItely actlng forces; remains stationary.
1 shows in dmrrranunatmal $oim a -

" foriin of cmbodxment of a buoy accm dlnor to
- the present. invention; . < :

“acoustical ‘signals in said tail member

‘tail member extendin
‘projecting’ downwar%lv therefrom

‘signals spacedly disposed in’ the walls of the -

‘overwater .-
sspacedly dlsposed a

~supply. to said signals. . .
,buov is recharced with gas, the ari angement

" is such that the senders are capable of being -
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Thls embodlment is- more partlcularly n- -
tended " for use in such cases when. buoys

_might constitute an. obstruction to shipping, -

oF. When, owing to:natural eonditions; for ex- e
ample In. Tocalities abonnding m- ice;it is.a 70
diffieult- matter: to retain buoys for any ap- =

_preciable. length of ‘time at one and the same
~point.

JHig. 4 shows a- nounal sende1 of: the dm-, L
phragm type in. principle. . This sender may

‘with the casing 9 by means of the edge mass
8. Only’ When ‘the mass 8'is large d . the
diaphragm adhere to. the Taw

sides, and vibrate'in the same manner. & .0 = -
“In Fig. 5 the rear wall of the cask isre-

placed by the dlaphmgm 10. . The dotted lme 3

shows the- position: of the ‘two ‘diaphrag

recognizable that'in the case of such:an ar-

ac-
cordingly ‘attained in‘this as__vnthouf. the
_ employment of large masses: :

éffect. of the firmly held ‘diaphragm is

£ course understood.that Tdo natf :

_1estr1ct myself - to :the exact forms of‘em- . -
bodiment - shown, but: that “various other . - - -
~forms may be ‘devised ‘without departmge '
from the spirit of. the invention.* : S
*“What T claim. as new andd_ reto sccm'e g

T by Letters Patent is:
I‘lg "1 'shows a buoy,. whieh. is furnlshed'

1.In a_buoy having a ﬂoatmg bod'y and 100

‘a_hollow tail member dlsposed on the lower .. -
part of the body, an acoustical mgnallmg o

device comprising: a’.plurahty of submarin

ignals %!,:_ “ mu '

rality. of - overwater ‘acoustical “si

posed on the-iipper part of said floating hody, . g
‘2 gas reservoir in said body connected to sard
‘swml devices, and cont lmeans for regulat-} e

ing the gas supply to said:
9. Tna. huoy having a ﬂoa.tm%

body and’ a:' 110
through

hebodyand .
plo-7
rality | af ‘sibmarine’ ‘diaphragm ‘acoustical

lower part of 'said member, a plurality of 116
dmphrao'm‘j dcoustical - ‘signals -

ve said flosting body, "~ -

a gas reservoir in'said body connec to saId S

swnals, and control means regulatmv the'gus 120 ‘

.3, In a buoy having a’ ﬂoatmg body" and -
héllow tail. members extending through the -

‘body:and projecting downwardly the;efrom,, e
‘a plurality of acoustical signal ‘devices rear-
“wardly dlsposed in said tall meinber at'a dis- 188 - -
tance ‘apart substantially eqiial to one half .-

“the length.of a sound wave; a gas reservorrin -
“the- ﬁoatlno ‘body connécted to said signal -

devices,-a plurahty of signals spacedly: dis-

posed on'the upper part of sald bndy, a‘gas “° :

B
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.i'eServoi;r' in said body connected to said sig-
- nalsand control means for regulating the gas
. supply to said signals. :

4, In a buoy having a floating body and

" body-and projecting downwardly therefrom,
: ' "a removable acoustical signal in the wall of

5 a hollow tail member extending through the

11,709,890 1 . 3

of said tail member, a signal disposed on the
upper part of said body, a gas reservoir
connected to said gignal, and control means 10
for regulating the gas supply to said signals.-

In testimony whereof I have affixed my

signature.
ERNST WILCKENS.:



