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10 MM0n inM/201006ry): 
e it known that II, RoBERn L. WILLIAlrs, 

of Newton. in the cotinty of Middlesex and 
State of Massachusetts, a citizen of the 
United States, have invented a new and use 
ful Improvement in IDirectional Signal Re 
Ceiving, of which the following is a specifi 
Cation. - 

While Several devices areavailable for de 
tecting the direction from which signals or 
other Sounds are received, especially in sub 
Imarine work, they are Imainly based on the 
use of electrical apparatus. My present in 
Vention Irelates to the receipt and transmis 
sion of such sounds acoustically to the ob 
Server, thatis, by means of apparatus which 
is meChamical or Irather acoustical in its Ima 
ture, 1elying Imainly upon the receipt and 
transmission of compressional Waves by me 
chamical meams. In an application for a 
United States patent filed by me April 25, 
1918, Serial No. 230,802, I have shown and 
described apparatus by which sounds from a 
given point strike various diaphragms 10 
cated in the sides of a vessel at varying dis 
tances apart and are communicated to a 
Imicrophone by paths which are of diferent 
lengths, thus compensating for the difer 
ence apart of the diaphragms and hence for 
the length of travel of the sounds before 
reaching the microphone. 
My invention will be understood by refer 

ence to the dravings in which it is shown. 
in its preferred form. - 
Figire 1 shows a longitudinal section of 

a cylindrical screen containing my inven 
tion, and - -- - 

Fig. 2 a cross section on line 2-2 of 
Hig. 1. -- - 

3 shows diagrammatically a Way im 
which three of my devices may be mounted 
with relation to each other on board ship. 
Fig. 4 is a form of overboard apparatus 

in which two sets of similar Ireceivers are 
used, screened from each other. 
Fig. 5 is a section on the line 5-5 of Fig. 

4, and, - -- 
Fig 6 a section on ine 6-60f Ig .. 
In Figs. 1 and 2, A is the casing which is 

Imade ofeylinders in of wood or metal spaced 
af the ends and at any other desired points 
by spacers i which serve mot onlyto hold 
the eylindersin concentrig gositiosbutalso 
to make chambers 4 which sal.e tig and, being filled with air o he like, Will 

serial o. 245587. 

serye With the cyinders Mas a sound screen 
1Il a Illanner inow Well known. -- 
(ne end of this casingis closed preferably 

With a comical closure Bof similar construg 
tion, ) being gonical partitions, 7 being the 60 
EPacers therefor and being the air spaces 
between them. -- 
. Within the casing is mounted the receiv 
ng Ineghamism which as shown comprises 
for tubles C,C, CP 8nd C open atboth 63 
ends and connected with tubes"Cand C. 
Ilhese tubes C and CPare connected with a 
tube C" which in turn is connected with the 
tube C"leading to any convemient point and 
teminating in any convenient earpiece, of 70 
Which there are Imany well known. This 
tube C" Dasses out through the side val of 
he gasing and is fastened in place by a spac 
ing block a and mut a or inany other con 
venient way. 
The end of each tube C, C, CP and C is 

Cl0sed by a watertight cap D, which may be 
of any desired shape and of any material so 
long asitis sensitive to compressional waves 
arriving through the water. In its pre 
ferred form and as shown this closure com 
prises a cap of Irubber or the like which is 
slipped over the end of the tube forming a 
Imembrane which is responsive to eachsound 
wave which strites it and by its vibration gg 
eXcites Compressional Wayes in the tubular 
system of which it is a, part. 
While the tubes (, C, C, C in Fig. 1 

are of the sane length, points of connection 
between them and the ubes C and C, it 90 
will be noted, are mot similarly placed; for 
example, the connection between Cand C is 
longer than the connection between C" and 
C. In other tubes the arrangement is simi 
larascan be Seen from the drawings. More- 95 
over, the tube C" is mot joined to C" at its 
Imiddle point. The purpose of this construc 
tion is to Cause al the Sounds received 
the membrames of the service Caps ID toreac 
the observer at the same phase. "Ilhus by 100 
Imaking the path of the compressional Wave 
between theobserver and the cap ID Some 
what longer than the path between the ob 
server and the cap ID" the distance between 
the caps ID and D7 will be compensated for. 105 
In tising one of these devices it is lowered 

overboardiand turned about the tube C" as 
an axis until it Ireaches a pointat which the 
Ioudest soundisherd. I will thembe point 
inglo the source of sound, the screening Cas- 10 

75 

30) 

  



20 

3 

35 

45 

GC) 

ing A serving tokeep of Sounds from other 
directions. It is desirable that the outside 
of the casing be made of a faity heavy Ima 
terial to prevent damage to the device. 
A convenient Way of using such a dleyice 

on board ship is shown in Fig. 3 where is 
the ship and R is a Water tank therein in 
which three of these devices A are sus)ended 
below the water line. In this case.while the 
devices are stationary, Sounds can be heard 
from three directions and by turning the 
ship according to the direction from Which 
the sound Seems to come the stiongest, the 
direction of its source can easity be Cleter 
Imined. -- - 

In Figs: 4, 5 and 6 II have shown 81)- 
other means of mounting tubes. As in this 
case the purpose isto receive Sounds coming 
o the side of the device, no compensation is 
provided for, the corresponding caps being 
3ll the same distance from C". In this case 
wo sets of tubes are mounted one on each 
side of a Sound Screen J, constructed each 
out of ubes, being letteled asin Higs. 1 and 
2 CP, CP, CP and CP and supported from 
tubes C, CP, C" and CP7, the ends of the 
tubes CP, CP, CP and CP being closed as 
before by caps ID, ID, etc. In these views (, 
G are That are called fairing pieces, which 
serve 8s the support for the valtious paths. 
The fairing pieces are located one on each 
side of the sound Screen and bolted to 
gether through the Sound screen by Sciews 

Each fairing piece has a recess H in 
W7hich the tubes are located and Suitable pas 
sages i, through the tubes C-7 lead to the 
pilot house of the point of observation. ? 
also prefer to provide this device With a pro 
ecting ube K Inounted on its top through 
which the tubes CT pass up an(l by which 
he device Imay be Suspended in open water. 
Ido Inot mean to limit m7 invention to the 

0recise construction shown.as other Con 
structions may embody the principles of Iny 
iyention. The caps ID maybe made of any 
Fibatory material, though preferably of 
rubber, and ofamyshape which vill lkeep the 
Ibes free from vater and at the sametime 

Will ransmit the wibrations received to the 
obseve so that the observer may get the 
result. 
While the fon of my invention shown in 

?gs. 4 and is especially designed for 1e 
ce7ing Sounds coming in laterally, by sub 
stituting tubes like those shown in Fig. 1 
gorpensation for dead-ahead receiving will 
be had. - 

Wha II clain as my invention is:- 
1. A subagueous sound receiving device 

CoI0Irising atubular Sound screen elosed at 
?ne end by Said Sound screen and eXposed at 
he othe end to the Sound conducting medi 
Im, a strality of receivers positi6med at 
oints wilhin the said tubular sound screen, 

CoEducting &tibes, B Imain tube, said conduc 
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ing tubes connecting said Ireceivers with Said 
main tube, said Ireceivers, said conducting 
tubes, Said Imain tube. al containing a Com 
pressible fuid, said receivers being posi 
tioned so that the sound coming to the Imain 
tube from said receivers is in phase. 

2. A subaqueous Sound Teceiving device 
comprising a tubular Sound Screen closed at 
one end by Said Sound screen and exposed at 
the other end to the Sound conducting me 
dium, 3, plturality of Ireceiving tubes posi 
tioned at pointswithin the saidtubularsound 
Screen, Said receiving tubes containing a 
compressible fuid, each tubehaving a vibra 
tory closure at the outer end thereof, a pll 
Irality of conducting tubes, a main tube, Said 
Conducting tubes connecting 
tubes to Said main tube. Said receiving tubes 
being positioned So that the Sound coming to 
the main tube from the said receiving tubes 
issubstantially in phase. 

3. A Subaqueous sound Ireceiving device 
comprising a tublar Sound Screen closed at 
One end by said Sound Screen and exposed 
at the other end to the sound conducting 
Imedium, a plurality of Ireceiving tubes posi 
tioned in a line parallel with the axis of 
Said Sound Screen Within said tubular Sound 
Screen, Said Ireceiving ttlbes containing al 
compressible fitid, each receiving tube hav- C 
ing a vibratory closure at the outer ent 
thereof a plurality of conducting tubes, a 
Imain tube, said comidticting tubes connecting 
the Heceiving tlibes to Said Imain tube, said 
receiying tube being positioned so that the 
Sound coming to the Imain .tube from the 
Said receiving tubes is substantialy in phase. 

4: A subaqueous sound receiving device 
compirising atibular sound screen closed at 
One end by Said Sound screen and exposed 
at the oter end to the sound conducting 
Imedium, the inner Walls of Said Sound screen 

utting agains the subaqueous sound me 
'(illin, 8 Dltrality of receiving ubes posi 
tioned in a line parallel with the axis of said 
Sound Screen within said tubula sound 
Screen, Sid eceiving tubes containing a 
Compressiblefuid other than the subaqueous 
sgund medium, each regeiving tube having 8 
vibatioy closureat the outer end thereof 
a purality of conducting tubes, a main tube, 
said C9mdticting tubes connecting the receiv 
ing tites to Said main tube, said main tube 
extelding through the vall of the sound 
SCgen ang supporting in a fixed position 
Saidsound screen whereby a rotation of the 
Imain Ibe Will change the direction of the 
Sound Screem. 

5. A subagueous Sound Ireceiving device 
Conorising attlbular sound screen elosed at 
One end y Said sound screen and exposed 
at le oter end to the sound condicting 
Fiedium, the inner valls of said sound screen 
uting against the subagueous sound me 

dium, a Plurality of recetwing tubes posi 

the Ireceiving 
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