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1. 
This invention relates primarily, but not neces 

Sarily, to casings or shells adapted to be moved 
through a fluid medium and more specifically to 
casings or shells containing apparatus for record 
ing the intensity of Sound fields within said me dium. 

It has been suggested that an anti-aircraft 
shell or projectile be exploded by the noise made 
by the propellers of an aeroplane. In order to 
devise a Satisfactory form of such mechanism it 
is necessary to investigate the noise from the 
propellers of an aeroplane and that created by 
the passage of the shell through the air. The 
present invention, in an important aspect thereof, 
relates to a mechanism for recording both the 
noise made by the shell in its passage through the 
air and the noise made by the propellers of an 
aeroplane. Other aspects of the invention Will 
be apparent from the objects and the description 
of the invention which appear hereinafter. 

It is an important object of this invention to 
provide a novel mechanism which is adapted to 
be propelled or moved through a sound field and 
which Will make a record of Sounds encountered 
throughout at least a portion of the time of its 
travel. 

It is another object of this invention to pro 
vide a projectile or other moving casing member 
having a sound recording mechanism housed therein. 

It is another object of this invention to pro 
Wide a novel motor mechanism within a casing 
adapted to move through a fluid medium which 
mechanism is actuated, for example, by energy 
derived from the movement of the casing. 

It is a further object of this invention to pro 
vide a shell or projectile, adapted to be fired or 
"Otherwise projected into the air or other sound 
transmitting medium, containing a recording 
mechanism which derives energy for its opera 
tion from the energy of motion of the shell. 

Related and more Specific objects and features 
Will be apparent from the description which foll 
lows and from the claims appended thereto. 
In accordance with an important aspect of the 

invention, a projectile or shell of steel or other 
Suitable material is provided which contains 
therewithin a recording mechanism actuated by 
a piston caused to be moved within a cylinder by 
energy derived from the movement of said shell 
along its longitudinal axis and by its rotation, as 
it is projected through a Sound field. It will be 
readily apparent, however, from the following 
description that certain features used in this pro 
-jectile or shell are capable of other uses. 
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In an illustrative embodiment of the invention, 

a projectile, such as an anti-aircraft shell, hous 
ing a recording mechanism is provided. This 
mechanism is primarily adapted to record the 
noise created by the shell in flight in relation to 
the noise of an aeroplane flying near the path of 
the shell although it will be understood that in 
certain of its aspects the invention is not limited 
to such a use. The sounds to be recorded are Con 
ducted to the vicinity of a diaphragm in the in 
terior of the shell through a central passageway 
in its nose, the central passageway connecting 
with a plurality of smaller passageways leading 
to the immediate vicinity of the diaphragm. To 
aid in equalizing the air pressure on the dia 
phragm a plurality of other passageways con 
nects the central passageway with a space in the 
rear of the diaphragm. A stylus attached to the 
diaphragm is adapted to engage a rotating drum 
which is coated with a material which is cut or 
engraved by the stylus to form a record. The 
drum is mounted around an axis which is trans 
verse to the central axis of the shell and is pref 
erably adapted to move alcng its axis as it rotates. 
Driving mechanism for the device consists of a 
motor mechanism comprising a piston adapted to 
move within a cylinder which preferably has an 
elliptical croSS Section to prevent its turning with 
in its mounting. The piston is connected by 
means of a metal tape to the drun to rotate the 
latter as the piston is driven downward (that is, 
away from the nose of the shell) within its cyl 
inder casing. The liquid in the cylinder is drawn 
out through a carefully adjusted orifice (to regul 
late its rate of flow) into a compartment which 
encloses the cylinder. As the orifice opening is 
displaced from the axis of the cylinder there is 
a centrifugal force (due to the rotation) acting 
on the fluid to pull it through the orifice and 
thus reduce the pressure on the underside of the 
piston permitting it to be driven downward by 
the pressure on the top side of the piston. The 
pressure on the top side of the piston may be 
derived by air compressed within the shell by 
pumping up the projectile or by the flight of 
the projectile through the medium. A valve is 
adapted to cut off the central passageway until 
the linear acceleration is reduced to such a value 
that the centrifugal force acting on the valve 
against the force due to the linear acceleration 
is Sufficient to cause this valve to open. A some 
what similar valve mechanism is provided in the 
passageway leading to the calibrated orifice. The 
interior of the shell is preferably pumped up to 
a pressure corresponding to about 6 to 10 atmosa 
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pheres (that is, to an internal pressure slightly 
greater than that anticipated at the nose at the 
beginning of the flight). By this means, the 
pressure in the compartment enclosing the cylin 
der, the pressure on the upper side of the piston, 
and the pressure on both sides of the diaphragm. 
are equal to each other and correspond to (or are 
slightly higher than) a pressure to which the 
diaphragm will be subjected due to the velocity 
of the shell. When the valve in the nose is 
opened the shock on the diaphragm is thus min 
imized and only a relatively short time is re 
quired before pressures throughout the shell are 
equalized with the pressure due to the velocity 
of the shell. While the air pressures are equalized 
on both sides of the diaphragm, the sound pres 
Sures at any particular instant are not, due to 
the difference in phase of the sound waves on 

O 

4. 
made elliptical as shown in the drawings in order 
to prevent turning movement between the cyl 
inder casing and the body member . The 
cylinder contains a suitable fluid 8, preferably 
one which will not ignite or explode when the 
shell Strikes the target, such as, for example, 
Water or carbon tetrachloride. At the base end 
of the body member , the cylinder T is firmly 
held within a supporting member 9 which in 
turn is screwed to the base by a screw plug 20. 

. The fluid in the cylinder 7 passes out through 

5 

the two sides of the diaphragm which phase dif- . 
ference is caused by the difference in transmission 
characteristics (principally in lengths) of the 
passageways to the front and back of the dia 
phragm, respectively. The diaphragm is mounted 

20 

in a cavity which corresponds in shape to that 
of the diaphragm. This cavity is very narrow so 
that the members bordering the cavity lend sup 
port to the diaphragm even when relatively large 
pressures are applied to it. 
The invention will be more readily understood 

by referring to the following description taken in 
connection with the accompanying drawings 
forming a part thereof, in which: 

Fig. 1 is a longitudinal cross-sectional view 
taken through the central axis of a shell or pro 
jectile made in accordance. With this invention; 

Fig. 2 is a longitudinal view, partially in cross 
Section taken through the central axis in a plane 
at right angles to that of the section shown in 
Fig. 1; 

Fig. 3 is an enlarged cross-sectional view of a 
portion of the apparatus shown in Fig. 1; 

Fig. 4 is an enlarged longitudinal CrOSS-Sec 
tional view of another portion of the shell shown 
in Fig. 1; and 

Fig. 5 is an enlarged cross-sectional view taken 
in a plane through line 5-5 in Fig. 2. 

Referring more specifically to the drawings, 
Figs, 1 and 2 are longitudinal views of a shell 
representing an illustrative embodiment of the 
present invention. Fig. 1 is a cross-sectional view 
taken through the longitudinal axis of the shell 
while Fig. 2 is a longitudinal view, a portion of 
which is in cross section taken at right angles 
to the plane of the section of Fig. 1. The outer 
portion of the shell of projectile 0 comprises a 
body member , a ring 2 around a portion of 
the body member i? for contacting the rifling in 
the interior of the gun to cause the shell to have 
a rotation about the central or longitudinal axis, 
and a cap or nose 3. Mounted between the body 
or casing member and the cap 3 is an assen 
bly f4 which will be designated the “recording 
block.' The recording block 4 has screw threads 
5 which engage complementary internal Screw 
threads on the member and has screw threads 
6 which engage complementary Screw threads in 

a cut-in portion of the nose f3. The recorder 
block...f4 and the nose 3 are machined to con 
tinue the contours of the body member . 
Between the recording block mechanism f4 and 

the base of the body member is mounted a 
cylinder. T, preferably made of a light, strong 
metal such as duralumin. This cylinder if may 
be of circular cross section, but it is preferably 
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an elbow member 2 and an orifice 22 of prede 
termined size at the extremity thereof at the 
periphery of the supporting member 9 into a 
Compartment or chamber 23 Surrounding the 
cylinder f7. This chamber 23, as will be pointed 
out more fully below, is connected by means of 
air passages to other portions of the shell. A 
valve 24 is placed in the elbow member 2 which 
Valve Will be referred to more particularly below. 
The recording drum assembly 4 comprises a 

metal housing 25, a diaphragm 26 supported at 
its periphery from the housing 25, a stylus 27 
fastened to the diaphragm 26 in such a position 
that it makes contact with a drum 28 which is 
mounted on a shaft 29 which is free to run in 
two bearings, one in the removable bushing 30 
and the other in the main steel housing 25. A 
Screw-threaded portion S on one end of the shaft 
29 is screwed into a nut 32 which cannot rotate 
because it is loosely pinned to the main housing. 
Therefore, when the drum 28 rotates it moves 
laterally at the same time and the stylus 27 cuts 
a helix in the coating surface on the drum. Pref 
erably this coating surface is cellulose acetate, 
although it can be of any other suitable material. 
One end of a metal tape 33 (preferably of strong 
thin steel) is connected to the shaft 29 and the 
other end of the tape is fastened to the top por 
tion 34 of the piston 35. The recording block 14 
has a passageway 36 therein through which the 
metal tape 33 passes and also through which air 
is allowed to pass to the top portion 34 of the 
pistOn 35 to drive it downward (to the left in Figs. 
1, 2 and 3). The top portion 34 of the piston 35 
is connected to the body portion 37 of the piston 
by any suitable means. Two leather washers 38 
and 39 are placed around the lower and upper 
portions of the body member 37 and are shaped 
and proportioned so as to make a fiuid-tight seal 
at the top of the cylinder 7 to prevent leakage 
of air to the fluid 8 filling the cylinder 7 and 
to prevent leakage of the fitid fa through the 
opening or passageway 36 leading to the chamber 
enclosing the recording drum-28. 
The Sound Waves to be recorded reach the front 

of the diaphragm 26 by means of a passageway 
50 in the nose 3 and various smaller passage 
ways 5 and 52 connecting to this central pas 
sageway. The Sound waves are also conducted to 
the rear of the diaphragm 26 by means of pas 
sageways 52, 53 and 54. The central passage 
way 50 preferably surrounds the longitudinal axis 
of the shell. There are, for example, six pas 
sageways 5 leading from the central passage 
way 5 to the front of the diaphragm 26 in order 
to distribute the Sound waves and the air pres 
sure over a larger surface area of the diaphragm. 
Similarly, there are, for example, six passage 
ways 52, the axes of which are in a plane at right 
angles to the longitudinal axis of the shell and 
which connect with an equal number of passage 
Ways 53 leading to the interior compartment 23 
and the axes of which are parallel to the longie 
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tudinal axis of the shell. There are also a similar 
number of passageways 54 each leading from a 
passageway 53 to the back of the diaphragm 26. 
By means of the arrangement described above, 
the air pressures on the front and back of the 
diaphragm are equalized but, due to the fact that 
the paths from the central passageway 50 to 
the back of the diaphragm 26 are much longer 
than those to the front surface thereof and that 
the transmission characteristics differ, the sound 
Waves on the front of the diaphragm have not at 
any particular instant the same strength or phase 
as those on the back of the diaphragm and con 
sequently the sound pressures are not equalized. 
This permits the diaphragm to be moved up and 
down (to the left and right in Figs. 1, 2 and 3) 
causing the stylus 2 to vary its depth of cut 
on the coating on the drum 28 and thus record 
ing signals representative of the sound wave 
which enters the shell from outside. This sound 
may be caused by the motion of the shell itself 
(for instance, a Whistle) or by Sound caused by 
other elements such as by an aeroplane, if the 
shell is adapted to be moved through air, or pos 
sibly by a ship if the shell or similar casing mem 
ber is adapted to be propelled through Water. It 
will be clear to those skilled in the art that the 
aerial recorder described above may be readily 
adapted for use in the heavier medium. By 
means of the various passageways the pressure on 
the two sides of the diaphragm is made equal to 
that of the interior 23 of the shell body. 
For protective purposes, the face 55 of the 

housing 25 clears the diaphragm 26 by only a 
very small amount, for example, by about fifteen 
thousandths of an inch. Similarly, the rear 
surface 56 of the nose piece 3 clears the dia 
phragm surface by only a few mills. 
aphragm cavity formed between the faces 55 and 
56 is of similar shape to the diaphragm itself, 
that is, the diaphragm is lower at the center 
thereof than at the edges, the cavity affords 
maximum protection to the diaphragm. The 
steel housing 25 also protects the drun 28 and its 
aSSOciated equipment. 
The passageway 50 in the nose of the shell is 

interrupted by an automatic valve mechanism 
57 which comprises a sliding plug member 58 held 
in place across the passageway 59 by a Spring 
59 which is backed by a screw plug 60. When 
the centrifugal force due to the rotation of the 
shell is sufficiently great, the plug 58 compresses 
the spring 59 to such an extent that the passage 
way 50 is opened to the smaller passageways 5 
and 52. A hole stopped by a plug 6 also runs : 
into the passageway 50 on the diaphragm side 
of the valve 57 and can be used to pump the 
inside of the shell to higher than atmospheric 
pressure. As pointed out above, previous to load 
ing the shell in the gun the shell interior is 
pumped to an internal pressure slightly greater 
than that anticipated on the nose at the begin 
ning of flight. The valve 24 (see Fig. 5) is like 
wise a slide valve, it being a plug 62 normally 
in a position to shut off the passageway leading 
from the cylinder to the orifice 22 but, as soon 
as the centrifugal force due to the rotation of the 
shell is great enough, it is moved to One side thus 
opening the passageway 2 and allowing the 
liquid to flow from the cylinder into the cham 
ber 23 at a rate determined by the dimensions 
of the orifice 22. The force driving the piston 
is that due to the increased air pressure on the 
top side of the piston minus that on the lower 
side of the piston which is the difference between 
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6 
that caused by the same air pressure (since the 
air in the chamber 23 tends to assume the same 
preSSure as that applied to the diaphragm) and 
the Centrifugal force acting on the liquid passing 
through the orifice. 
The method of Operation of the aerial recorder 

described above is as follows: 
The shell is placed in a gun in the same man 

ner as a standard anti-aircraft shell containing 
an explosive charge. When the shell is fired the 
action of the mechanism is as follows: While the 
shell is being accelerated in the barrel of the gun, 
the Centrifugal forces exerted on the automatic 
waive 5 in the nose and the valve 24 in the block 
9 containing the orifice 22 tend to open these 

Valves. However, their design is such that the 
linear acceleration forces exert sufficient friction 
on the Valve members to overcome these centrifu 
gal forces and the Valves stay closed. This re 
lieves the diaphragm 26 of the nose pressure 
When the shell is pushing air out of the barrel 
of the gun. Thus, during this period, the fluid 
motor piston 35 remains essentially at rest. As 
Soon as the shell is a few feet from the barrel, 
however, the linear acceleration changes from a 
high positive to a small negative value and the 
valves 57 and 24 open. When the valve 24 opens, 
fluid from the cylinder 7 begins to be discharged 
through the orifice 22 by the centrifugal action 
of the Spinning shell, and the piston 35 is forced 
down in the cylinder 7 by the air pressure on 
the top side 34. The air reaches the top side 
34 of the piston 35 by means of the nose passage 
way 50, Small passageways 52 and passageways 
53 and 54 to the space in the rear of the dia 
phragm 26 and thence through the passageway 
surrounding the Stylus 2 to the cavity contain 
ing the drum 28 and thence through the passage 
way 36 to the top side of the piston. 35. The 
movement of the piston downward in the cylin 
der pulls the tape 33 with it and turns the 
drum. 28. The drum 28 is caused to move along 
its axis by the movement of the screw 3 in the 
nut 32. Inasmuch as the stylus 2 rests upon 
the drun 28 and is moved up and down (to the 
left or the right in FigS. 1, 2 and 3) a helical 
record of the sounds reaching the diaphragm 
after the valve 57 is opened is cut on the surface 
coating of the drum. 28. This record continues 
until the piston reaches the end of its travel. 
Generally about four seconds is a good average 
record time but the time of travel, of course, de 
pends upon the calibration of the orifice 22 as 
Well as upon other factors such as the linear 
and rotational velocities of the shell, distance 
to estimated Sound source, etc. The moment the 
valve 57 in the nose of the shell opens, air will 
flow either in or out depending upon whether 
the outside or the inside pressure is greater. As 
pointed out above, the inside pressure is caused 
by pumping up the shell previous to inserting it 
in the gun. Due to the fact that the passageways 
5, 52, 53 and 54 are restricted, equalization of 
the pressure in the nose passageway 5 and the 
pressure in the internal compartment 23 and in 
the space behind the diaphragm 26 takes a finite 
time. During this interval a large static pres 
sure will act upon the diaphragm in one direc 
tion or the other but due to the narrowness of 
the cavity containing the diaphragm 26, the 
movement is restricted to a distance of the order 
of 12 mils and the diaphragm will not be harmed. 
AS SOon as the preSSure is equalized the stylus 
will resume a normal position and make a nor 
mal depth of the cut in the record, and will then 
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make a hill and dale recording of the sound 
pressures acting on the diaphragm 26. These 
sound pressures, as in the case of the air pres 
sures, are conducted from the exterior of the 
shell through the passageway 59 and the smaller 
passageways connected thereto. The reason for 
pumping up the shell is, as pointed Out above, 
to reduce the interval required for equalization. 
Due to the fact that the distance to the back 
of the diaphragm is greater than the distance 
to the front, the sound pressure at any particular 
instant on the front of the diaphragm is not in 
phase with that in the back. So these pressures 
are not equalized (as in the case of the air pres 
sures). Thus the depth of cut of the surface 
on the drum 28 is representative of the Sound 
pressure encountered by the nose of the shell as 
it moves through the fluid medium. The record 
ing drum 23 is enclosed as much as possible by 
the steel housing to give it maximum protection 
when the shell lands. Preferably the shell should 
land in a soft target such as a sandbank so that 
it may be recovered and its record removed. 
This record furnishes data, which may be used, 
for example, in the design of sound actuated 
fuzes for discharging explosive charges contained 
in anti-aircraft shells. 
While the invention in the form described in 

detail above was evolved primarily as a solution 
of the problem of measuring sound to which a 
sound-sensitive aerial projectile is subjected, it 
is to be understood that the invention has several 
broader and different aspects than this. It is 
applicable to the recording of Sound for any pur 
pose in any fluid medium. Moreover, in certain 
aspects the invention is obviously of use for other 
purposes than sound recording, an example be 
ing sound control of an explosive within: a mov 
ing shell or casing. Furthermore, the invention 
in certain of its aspects has still wider applica 
tion, since it relates broadly to the control of 
any desired mechanism within a casing or shell 
moving through a fluid medium. 
What is claimed is: 
1. In combination, a casing or shell-adapted to 

be moved through a fluid medium with a spin 
ning motion by energy imparted to it at the be 
ginning of its movement, said casing not being 
provided with means for driving it, a motor-men 
ber within said casing and coaxially positioned 
with respect to the longitudinal axis thereof, and 
means controlled by energy derived from the 
spinning movement of said casing through said 
medium for operating said motor member in one 
direction only during the movement of Said cas 
ing, said one direction being opposite to the di 
rection of movement of translation of Said Cas 
ing. 

2. In combination, a casing o' Shell adapted to 
be moved through a fluid medium with a spin 
ning motion by energy inparted to it at the be 
ginning of its movement, said casing not being 
provided with means for driving it, a cavity in 
said casing, a fluid-filled compartment within 
said casing adapted to have its Volline gradually 
reduced under external pressure during a pre 
determinad period of movement of translation of 
said casing through said medium and having a 
constricted opening in the wall thereof to permit, 
the escape of said fluid filling into said cavity 
when the volune of said compartment is reduced, 
means for applying pressure in one direction only 
during the moveaent of said casing to the ex 
terior of said conpartment to reduce its 
volume, and means operated by Said Spinning 
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motion for starting the operation of the volume 
reduction of said fluid-filled compartment. 

3. In combination, a casing or shell adapted 
to be moved through a fluid mediuin with a spin 
ning-motion by energy imparted to it at the be 
ginning of its novement, said casing not being 
provided with nearls for driving it, a cavity in 
said casing, a fuid-filled compartment within 
said casing adapted to have its volume gradually 
reduced under external pressure during a pre 
determined period of movement of translation of 
said casing through. Said medium and having a 
constricted opening in the wall thereof to per 
mit the escape of said fluid filling into said cav 
ity when the volume of said compartment is re 
duced, means for applying pressure produced by 
the movement of said shell through said medium 
and in one direction only during the movement 
of said casing to the outside of Said compart 
ment, aad means operated by said Spinning no 
tion for starting the operation of the volume 
reduction of said fluid-filled compartment. 

4. In combination, a casing or shell adapted to 
be moved through a fluid medium With a Spinning 
notion about its longitudinal axis, a rotatable 
member mounted therein around an axis which 
is transverse to said longitudinal axis, and means 
controlled by the spinning movement of Said 
casing for rotating said member about its axis 
and also movingiitiaterally thereof. 

5. The combination. With a casing, or shell 
adapted to be passed through a mediurn capable 
of propagating sound, of mechanism inside, said 
casing comprising means actuated by Sound in 
the surrounding medium, and movable ?ileans 
cooperating therewith having its movement con 
trolled by energy derived from the Imovement of 
said casing through said medium, Said movable 
means being located inside Said casing or shell. 

6. A device for recording sound waves in a 
sound field produced by a moving or remote 
sound source comprising a Casing or shell adapt 
ed to be projected into said Sound field in proX 
imity to said source, a sound responsive member 
mounted within said casing, a Sound recordine 
dium in cooperative relation thereto" to record 
the sounds causing responses from Said Sound 
responsive inember, and means operated by the 
movement of said casing to and through the 
sound field to move said recording medium rela 
tive to said sound responsive element, Said last 
inentioned means-being logated inside said casing 
or shell. 

7. In combination, a casing or shell adapted 
to be moved through a medium capable of propa 
gating sound, a meliber mounted within said 
casing which is adapted to be responsive to Sound 
in the surrounding medium, a Sound record me 
dium in cooperative relation thereto to record 
the sounds causing responses from said Sound 
responsive member, means including a passage 
way from the exterior of Said casing and which 
surrounds at least a portion of and is coaxial 
with the linear axis of Said casing for conduct 
ing sound waves from the front portion of said 
casing to said sound responsive member, and 
means, controll&d by energy derived from the 
ringvemsent of said casing thi'ough said medium to 
cause relative novement between Said recording 
medium and said sound responsive member. 

8. In combination, a casing or shell adapted to 
be moved throigh a misdium capable of propagat 
ing sound, a diaphragm membe; mounted within 
said casing which is adapted to be responsive to 
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sound in the surrounding medium, a stylus carried 
by said diaphragm member, a Sound recording 
medium in cooperative relation thereto, means 
including a passageway from the exterior of said 
casing and which surrounds at least a portion of 
and is coaxial with the linear axis of Said casing 
for conducting sound waves from the front por 
tion of said casing to said Sound responsive mem 
ber, means including passageways from Said 
means to both front and rear surfaces of said 
diaphragm members for equalizing the static 
pressure on both surfaces of Said diaphragm 
member, and means controlled by energy derived 
from the movement of said casing through said 
medium to cause relative movement between said 
recording medium and said stylus. 

9. In combination, a casing or shell adapted to 
be moved through a medium capable of propagat 
ing sound, a sound responsive diaphragm mount 
ed. Within said casing, a main passageway within 
said casing for conducting sound waves from the 
outside of Said casing to the neighborhood of Said 
diaphragm, a first group of supplementary pas 
SageWays leading from Said main passage to dif 
ferent portions of one face of said diaphragm, a 
Second group of Supplementary passageways for 
connecting said main passage to various portions 
of the other face of Said diaphragm, the passage 
Ways in said Second group being larger than 
those in Said first group, a sound recording mem 
ber, a Stylus positioned so as to make tracks on 
said sound recording member in response to 
movements of Said diaphragm, and means con 
trolled by energy derived from the movement of 
Said casing through said medium to cause relative 
movement between said stylus and said sound 
recording member. 

10. In combination, a casing or shell adapted 
to be moved through a medium capable of propa 
gating Sound, a SOund responsive member mount 
ed within Said casing, said Sound responsive 
member comprising a stylus connected to a dia 
phragm which is adapted to be actuated by sound 
waves entering said shell from the exterior there 
of, a drum member adapted to be contacted by 
Said stylus, said drum being mounted about an 
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axis which is substantially transverse to the path 
of movement of said casing and which is coated 
with a material which is capable of being en 
graved by said stylus to produce recordings 
thereon as said drum is turned, a cylinder within 
Said casing, said cylinder containing a fluid, a 
piston within said cylinder, means for connect 
ing said piston to Said drum to produce rotation 

50 

thereof when said piston is moved within said 55 
cylinder, and means controlled by energy derived 
from the movement of said casing through said 
medium to cause said piston to move within said 
cylinder and thereby rotate said drum. 

10 
11. In combination, a casing or shell adapted 

to be moved through a fluid medium, a rotatable 
drum mounted within said casing about an axis 
which is substantially transverse to the path of 
movement of Said casing, and means controlled 
by the movement of said shell for rotating said 
drum and for simultaneously causing a lateral 
movement thereof along its axis. 

12. In combination, a casing or shell adapted 
to be moved through a fluid medium and having a 
passageway therein open to the surrounding me 
dium at the front end of said casing as it moves 
through said medium, and movable mechanism 
within said casing subjected to and having its 
movement controlled by pressures produced in 
said passageway by the movement of said casing, 
said novable mechanism comprising a sound 
sensitive vibratable element positioned to be sub 
jected on opposite sides thereof to opposing pres 
Sures from Said passageway. 
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