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UNITED STATES PATENT OFFICE. 
JOSEPH ARTHUR LOVEL DEARLOVE, OF LONDON, ENGLAND. 

APPARATUS FOR TRANSMITTING AND REPRODUCING SOUNDS. 

No. 895,978. Specification of Letters Patent. Patented Aug. 11, 1908. 
Application filed January 30, 1905. Serial No. 243,419. 

To all whom it may concern: 
Beit known that I, Jose PHARTHUR LOVEL 

DEARLOVE, a subject of the King of Great 
Britain, residing at 4 Great Winchester 
street, in the city and county of London, 
England, electrical engineer, have invented 
certain new and useful Improvements Relat 
ing to Apparatus for Transmitting and Re 
producing Sound, of which the following is a 
specification. 

This invention relates to apparatus for 
transmitting and reproducing sounds, such 
as telephones, microphones or the like; the 
present improvements being designed more 
particularly with a view to enabling the ap 
paratus to be submerged to any desired de 
gree without impairing the action of the ap 
paratus. 
As ordinarily constructed a microphone is 

rendered useless on being submerged not 
merely by reason of the water destroying its 
action because even if a watertight form of 
microphone, such, for instance, as described 
in the specification of British Letters Patent, 
No. 591 of 1898, or other type of microphone 
in which both electrodes are protected, be 
immersed to a depth of a few feet or fathoms 
the water pressure on the diaphragm de 
stroys the usefulness of the apparatus. 
To obviate the aforesaid defect and to 

render it possible to secure the ordinary func 
tions of a carbon telephone transmitter while 
the latter is submerged and under consider 
able pressure the instrument is constructed 
in such a manner that the water pressure on 
the exterior surface of the diaphragm is bal 
anced by, practically, an equivalent air pres 
sure on the opposite or interior surface of the 
diaphragm. 

in order that the said invention may be 
clearly understood and readily carried into 
effect, I will proceed to describe the same 
with reference to the accompanying draw 
ings, in which:- 

Figure 1 is a transverse section illustrating 
one arrangement by which the objects of the 
invention may be accomplished. Fig. 2 is an 
elevation of the rear side of Fig. 1; the back 
plate being removed. Fig. 3 is a transverse 
section of another arrangement whereby an 
equable or an approximately equable P. 
sure may be preserved on each side of the 
diaphragm pertaining to the transmitter. 
Fig. 4 is a horizontal section illustrating a 
mode of applying the invention when using 
a number of transmitters arranged for en 

| abling sounds to be transmitted when same 
arrive from various directions. Fig. 5 is a 
section of so much of the device shown in 
Fig. 1 as is necessary to illustrate the inser- 60 
tion of a protective extensible diaphragm. 
Fig. 6 is a diagrammatic view illustrating the 
Fars in use, the hull of a ship being 
shown in end view, and, Fig. 7 is a similar 
diagrammatic view taken at right angles to 65 
Fig. 6. . 
According to one construction, described 

by way of example, and illustrated in Figs. 1 
and 2, the microphone, having the outer 
side of its diaphragm a protected from the 70 
water by a metal sheet b which may be an 
electro-deposited coating of copper subse 
quently burnished or by other suitable 
means, may be inclosed in an air and water 
tight box c which may be constructed of 75 
metal or other suitable material to which is 
attached a tube d whereof the capacity, is 
such that its cubic contents, would be so 
much greater than the vacant space in the 
sulting air pressure within the box in rear of 
the diaphragm would be almost equal to or 
in balance with the water pressure due to the 
depth to which the apparatus is submerged. 

ried through the rear portion of the box cand 
connected with an elbow joint d". The latter 
may be secured in the plate e pertaining to 
the transmitter, a hole or perforation f being 

ebonite block f’ to convey the air under pres 
sure to the space g in the rear of the dia 
phragma. If required more than one per 
foration f may be formed through the ebonite 
block, but, in practice, I have found that. 5 
one such perforation suffices. h is a nozzle 
or perforated boss through which the insu 
lated cables or leads (not shown) are taken 
for effecting their connection with the elec 
trodes of the instrument. 
ceiving the cords or cables by which the in 
strument is suspended, when in use. Other 
suitable means may be employed for secur 
ing the same result-the equalizing of the 
pressure on both faces of the carbon or other 105 
diaphragm a of the transmitter-such as a compressible chamber d (Fig. 3) preferably 
of a form similar to - that of an aneroid ba 
rometer, in watertight communication with 
the space g behind the diaphragm and ar- 110 
ranged in such a manner and of such dimen 
sions that the air pressure in the chamber is 

box containing the microphone that the re- 80 

The tube d for convenience is preferably car- 85 

drilled or otherwise formed through the 90 

are eyes for re- 100 
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proportional to the pressure incidental to the being to avoid the loss of intensity of the 
depth of submersion. The said watertight 
communication may be established by means 
of a perforation or passage f* through the 
ebonite block f and a short length of piped, 
an elbow joint d establishing connection be 
tween the pipe d' and the perforation f^. 

Several instruments may be contained in a 
single air-tight chamber or envelop into 
which the necessary insulated cables or leads 
may be taken or connected to the two elec 
trodes of the instrument, in any manner that 
may be found most suitable, contained in 
nozzles or perforated bosses such as h. In 
the case of several instruments being placed 
in the same watertight chamber or envelop, 
they may be connected up in series or “mul 
tiple arc' or used singly as may be desired. 
An example of the manner of arranging 

several instruments is shown in Fig. 4, in 
which I have illustrated four instruments of 
the type described with reference to. Figs. 1 
and 2 arranged upon a carrier or supporting 
plate k the latter being formed with a cen 
tral tubular extension d which projects 
into the water upon the instrument being 
submerged. The tubes d' serve to convey 
the compressed air to the several spaces g at 
the rear of the respective diaphragms a. By 
arranging several groups or series of instru 
ments upon a carrier or supporting plate, 
such as k, and locating the planes of the sev 
eral diaphragms at different relative angles, 
sounds may be intercepted from any direc 
tion. 
The box c may beformed or provided with 

a bell mouth l which may be constructed as 
illustrated in Fig. 1 wherein the box c is 
shown as formed with a circular rearwardly 
curved flange c' having a central aperture c” 
into which the apex of a pear-shaped body c 
projects, the object being to direct the sound 
into the central aperture c. The bell mouth 
may, however, be of simple form as shown in 
Figs. 3 and 4. 
To protect the inner surface of the dia 

phragm an extensibe diaphragm such as 
india rubber or other suitable material may 
be inserted in the interior of the air-tight box 
in such a manner as to protect the carbon 
electrodes from spray or damp. 

In Fig. 5 the diaphragm is indicated at a 
and the protective extensible diaphragm at 
a'. This diaphragm a? may be india, rubber 
or other suitable material and serve to pro 
tect the carbon electrodes from spray or 
damp. 
According to an alternative method, the 

microphone to be submerged may be con 
nected with a compression air pump and gage 
in such a manner that the air pressure in the 
air-tight box in which the microphone is 
fitted may be regulated so as to be equal to 

sound due to the partial admission of the 
sound-waves to the interior of the box by 
way of the open water tube previously de 
scribed or by the aneroid chamber, such ad 
mission neutralizing, to some extent, the ac 
tion of the sound waves on the outer side of 
the diaphragm. To provide for this alterna 
tive method of operating, the box c may be 
furnished with a nozzle or perforated boss c’ 
(Fig. 2) whereby connection may be made by 
flexible hose or other convenient means with 
a compression air pump. The space in the 
box c, not occupied by the tube, is preferably 
filled with non-hygroscopic material such as 
oZocerite, wax or other substance possessing 
the requisite properties. 

It will be understood that the instruments 
employed hay be of any suitable type or 
construction and dimensions. They may be 
used in circuit with a battery and telephone 
direct or with a transformer or induction coil 
and telephone in any of the well known meth 
ods which it is unnecessary to describe or de 
tail here. The main object is to provide 
means whereby an instrument, such as a 
microphone, nyay be usefully employed 
while submerged, for the purpose of detect 
ing the approach of ships, boats or the like, 
whether submarine or otherwise, by the 
variations in electrical resistance caused in 
the microphone or other instrument con 
nected in a circuit, such as described above, 
or in any other manner, as may be found 
most suitable. 
The system may be employed for effecting 

communication from ship to ship, beneath 
the surface of the water; bells, gongs or other 
apparatus being EY to produce sound 
waves which are picked up by the submerged 
instrument. 

Referring to Figs. 6 and 7 the apparatus 
is shown suspended over the side of the ship 
indicated at S. The suspension cords, 
chains or cables are indicated at C C and the 
conductors or leads are indicated at C. The 
suspension cords CC are secured to the eyes 
ii, while the conductors C are taken through 
the boss hinto the interior of the apparatus 
where they are connected with the respec 
tive electrodes pertaining to the instrument. 
Thus, when the instrument is let down into 
the water or submerged the pressure of the 
inclosed air in the tube d and at the rear of 
the diaphragm a is such as to balance the 
water pressure on the face of the parts ex 
posed to such water pressure. 
What I claim and desire to secure by Let 

ters Patent of the United States is - 
1. Submergible apparatus fol transmit 

ting and reproducing sounds, having a cas 
ing, a diaphragm inclosed in said casing, a 
tube entering the casing and conduits from 

the pressure of the water on the exterior of the tube to the space in rear of said dia 
the diaphragm of the microphone; the object phragm, a circular rearwardly curved flange 
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having a central aperture and a E. shaped ture and a pear shaped body arranged cen 
body arranged centrally to said flange. 

2. In submergible apparatus for transmit 
ting and EiEg sounds, the combina 
tion with the water-tight casing of a depend 
ing tube, a vibratory disk or diaphragm in 
said casing, a pipe adapted to effect commu 
nication between the tube and the space in 
the casing at the rear of said diaphragm, and 
an extensible diaphragm on the inner side of 
the vibratory E. for protecting the carbon 
electrodes. 

3. In submergible apparatus for transmit 
ting and reproducing sounds, the combina 
tion of a casing, suspending means on the 
casing, a cable, means for leading said cable 
to the electrodes within the casing, a dia 
phragm, a tube entering said casirg, conduits 
from the tube to the space in rear of the dia 
E; a circular rearwardly curved flange aving a central aperture and a pear-shaped 
body arranged centrally to said flange. 

4. Submergible apparatus for transmit 
ting and reproducing sounds having a casing, 
a diaphragm inclosed in said casing, a pro 
tective coating of electro deposited copper 
upon said diaphragm, a tube adapted to de 
scend into the water and entering the casing, air conduits from the tube to the space in 
rear of said diaphragm whereby the water 
pressure on the exterior surface of the vibra 
tory diaphragm, is balanced or counteracted 
by the aeriform pressure on the interior sur 
face of the said diaphragm, a circular rear 
wardly curved flange having a central aper 

trally to said flange. 
5. In submergible apparatus for trans 

mitting and reproducing sounds the combi 
nation of a water-tight casing, a carbon disk 
inclosed in said casing, a depending tube 
adapted to descend into the water, an 
ebonite block, air conduits in said block ex 
tending from the depending tube to the 
space in rear of said disk whereby the water 
pressure on the exterior surface of the vibra 
tory disk is balanced or counteracted, by 
aeriform pressure on the interior surface of 
said disk, a boss adapted to receive an air 
supply, a circular rearwardly curved flange 
having a central aperture and a pear shaped 
body arranged centrally to said flange. 

6. In submergible apparatus for transmit 
ting and reproducing sounds, the combina tion of a watertight casing, suspending means 
on said casing, a depending tube, a vibra 
tory disk in said casing, a pipe adapted to 
effect communication between the tube and 
the space in the casing, at the rear of said 
disk, an extensible diaphragm on the inner side of the vibratory disk for protecting the 
carbon electrodes and means on said casing 
adapted to direct and centralize the sound. 
In testimony whereof I have hereunto set 

my hand in presence of two subscribing wit 
nesses this thirteenth day of January 1905. 

JOSEPH ARTHUR LOWEI, DEARLOWE, 
Witnesses: 

T. SELBY WARDLE, 
G. F. WARREN. 
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