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W 1. 
This invention relates to signal translating ap 

paratus, and more particularly to a loud speaker 
which is especially useful in submarine signal 
ling. . . . . 

Various forms of sub-aqueous loud speakers 
have been provided heretofore for submarine sig 
nalling. For successful operation of a loud 
speaker submerged in water, it is essential not 
only that the pressure on both sides of the dia 
phragm be the same, but it is highly desirable, 
that the stiffness thereof be maintained con 
stant, that is, that the stiffness of the diaphragm - 
be the same under water as it is in air. So far 
as I am aware, submarine loud speakers of the 
prior art have failed in this respect. 
The primary object of my present invention 

is to. provide an improved sub-aqueous loud 
speaker wherein the diaphragm will always have 
the same pressure on each side thereof regard 
less of the depth to which the loudspeaker is sub 
merged in water or other fluid medium. - 
More particularly, it is an object of my present 

invention to provide a pressure compensator for 
sub-aqueous loud speakers by means of which the 
same fluid pressure will be maintained on both 
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quencles. When the loudspeaker is immersed in 
water or other fluid medium, the medium enters 
the opening in the rigid casing and causes the 
aforementioned enclosure to collapse partially, 
thus forcing the air or other fluid entrapped 
therein through the previously mentioned pas 
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sageway into another fluid-tight chamber which 
is closed off by the diaphragm. At the same time, 
since the diaphragm is exposed to the medium on 
its front Surface, the medium also acts directly 
On the diaphragm. Since the collapsed enclosure 
forces the entrapped fluid therein into the cham 
ber which backs up the back side of the dia 
phragm, the same, steady pressure is created on 
both sides of the diaphragm. At the same time, 
the collapsible enclosure or equalizer presents a 
high alternating impedance to the medium be 
cause of the fact that the rigid enclosure sur 
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sides of the loudspeaker diaphragm, while at the 
same time presenting a low impedance to the in 
side surface of the diaphragm and a high in 
pedance to the Outside surface of the diaphragm. 
Another object of my present invention is to 

provide an improved sub-aqueous loud speaker 
which will transmit acoustical vibrations with 
great efficiency. 

Still another object of my present invention is. 
to provide an improved sub-aqueous loud speaker 
the characteristics of which are independent of 
the depth to which the loud speaker may be in 
mersed in Water. 
A further object of my present invention is to 

provide an improved sub-aqueous loud speaker 
as aforesaid in which the stiffness of the vibrat 
ing system is maintained at a relatively low value. 

. It is also an object of my present invention to 
provide an improved sub-aqueous loud speaker as 
set forth above which is simple in construction, 
inexpensive in cost, and highly efficient in use. 
In accordance with my present invention, I 

provide a collapsible enclosure which I couple to 
the back side of the loud speaker diaphragm 
through a passageway which offers a high im 
pedance to the passage of fluid at acoustic fre 
quencies. Around the collapsible enclosure, I 
provide a rigid enclosure having an opening 
therein which also affords a high impedance to 
the passage of fluid therethrough at acoustic fre 
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rounds it, and it is coupled to the medium ex 
terior of the rigid casing only through the small 
aperture or opening in the casing. 
The novel features that I consider character 

istic of my invention are set forth with particu 
larity in the appended claim. The invention it 
self, however, both as to its organization and 
method of operation, as well as additional objects 
and advantages thereof, will best be understood 
from the following description of one embodi 
ment thereof, when read in connection with the 
accompanying drawing in which the single figure 
is a central, sectional view of one embodiment 
of this invention. 

Referring more particularly to the drawing, 
there is shown a loud speaker comprising a cy 
lindrical magnet , a back plate 3, a yoke plate 5 
and a center pole piece all connected together 
in fluid-tight relation. The yoke plate 5 is pro 
vided with a central opening of larger diameter 
than that of the pole piece whereby to form an 
air gap 9 in well known manner. Connected to 
the yoke plate 5 in fluid-tight relation thereto is 
a vibratory diaphragm provided with a voice 
coil f3 located in the air gap 9. The magnet , 
the back plate 3, and the yoke plate 5 may be 
coated on the exposed surfaces with a corrosion 
resistant coating 5, the diaphragm if being also 
made of a corrosion, resistant materia. The 
structure thus far described provides a fluid-tight 
chamber 7 within the field structure constituted 
by the magnet and the plates 3 and 5, the air 
gap 9 affording communication between the 
chamber 7 and the exterior of the field struc 
ture, and the diaphragm closing off the cham 
ber f. from the exterior of the loud speaker. 
The back plate 3 is provided with an opening 9 
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and with a concentrically arranged flange 2 over 
which is fitted a collapsible enclosure 23 of yield 
able material, such as relatively soft rubber. The 
member 23 is relatively less stiff than the dia 
phragm and encloses a second chamber 25 
which is in communication with the chamber 
only through the opening 9. The enclosure 23 
has fluid-tight connection with the back plate 3, 
and for this purpose, it may be provided with an 
outwardly extending flange 23a which rests 
against the back plate 3 and which is held tight 
ly thereagainst and against the flange 2 by a 
ring 27. 
Surrounding the collapsible member 23 pref 

erably, but not necessarily, concentric therewith 
and in spaced relation thereto, whereby to provide 
a third chamber 3 f, is a rigid casing 29 which has 
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4. 
therethrough at acoustic frequencies such as are 
set up therein by the diaphragm , the col 
lapsed member 23 will remain in the dot and 
dash line, collapsed condition. 
From the foregoing description, it will be ap 

parent to those skilled in the art that I have pro 
vided an improved loud speaker having all the 
advantages heretofore enumerated. Although I 
have shown and described but one embodiment of 
my invention, it will, no doubt, be apparent to 
those skilled in the art that many other modifica 
tions thereof are possible. I therefore desire that 
my invention shall not be limited except insofar 
as is made necessary by the prior art and by the 
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fluid-tight connection with the ring 2 and the 
fiange 23a. The casing 29 has a small aperture 
or opening 33 therein which affords communica 
tion between the chamber 3 and the exterior of 
the casing. The opening 33 is of such dimensions 
that it affords a high impedance to the passage of 
a fluid between the chamber 3 and the exterior 
of the casing 29 at acoustic frequencies. - 
A loud speaker constructed as above described 

will normally have air entrapped within the 
chambers 7, 25 and 3f. When such a loud Speak 
er is immersed in another fluid medium, Such as 
water, the water pressure against the front Sur 
face of the diaphragm would tend to displace 
the diaphragm from its normal position. HOW 
ever, the water is free to enter the chamber 3 
through the opening 33 and to partially collapse 
the member 23 (for example, to the dot and dash 
line position shown in the drawing). Thus, Some 
of the air in the chamber 25 is forced into the 
chamber 7 through the opening 9 until the 
pressure on the back side of the diaphragm - is 
equal to the water pressure on the front side 
thereof. Accordingly, the diaphragm remains 
in its normal position and its stiffness is not al 
tered. Consequently, the diaphragm remains free 
to reproduce faithfully in the form of acoustic 
vibrations the electrical signal impulses supplied 
to the voice coil 9 through suitable means (not 45 1,419,596 
shown). The high impedance which the passage 
way 9 offers to vibrations at acoustic frequencies 
will prevent a transfer of entrapped air between 
the chambers 7 and 25 during operation of the 
loud speaker. Also, since the aperture 33 offers a 
high impedance to the passage of the Water 
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spirit of the appended claim. 
I claim as my invention: 
In signal translating apparatus, the combina 

tion of a magnetic field structure forming a first 
chamber and including an air gap affording com 
munication between said first chamber and the 
exterior of said field structure, a vibratory memo 
ber including a voice coil disposed in said air gap, 
said member having fluid-tight connection with 
said structure and closing said air gap off from 
the exterior of said apparatus, said field struc 
ture including an opening in One wall thereof 
communicating with said first chamber, a col 
lapsible member having fluid-tight connection 
with said wall and forming a second chamber in 
communication with said opening, and a rigid 
casing surrounding said collapsible member in 
spaced relation thereto providing a third cham 
ber around said member, said casing having an 
opening therein affording communication be 
tween said third chamber and the exterior of said 
apparatus. 
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