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EXPLOSIVE DECOMPRESSION 
PROPULSION SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application claims priority from provisional patent 
application having Ser. No. 61/130,547 and ?led Jun. 2, 2008, 
the entire disclosure of Which is incorporated herein by ref 
erence. 

BACKGROUND OF THE INVENTION 

Currently, projectile systems require combustible fuels 
Which explode to propel an object. Such systems pollute the 
environment, use non-reneWable resources, create dangerous 
explosions, and are expensive. 

There is a need to create a projectile propulsion system. 

SUMMARY 

In accordance With an aspect of the present invention, a 
projectile propulsion system includes a launch tube, mul 
tiphase material, and a membrane. The launch tube has an 
interior cavity, the multiphase material disposed therein. The 
launch tube also has an opening to receive the multiphase 
material. The membrane seals the opening While the mul 
tiphase material is disposed in the interior cavity of the launch 
tube so as to alloW the launch tube to be pressurized. 

In some embodiments, When the membrane is broken, a 
supersonic Wave thrusts the contents of the interior cavity, 
such as a projectile, outWards With a high velocity and force. 

Other aspects and features of the present invention, as 
de?ned solely by the claims, Will become apparent to those 
ordinarily skilled in the art upon revieW of the folloWing 
non-limited detailed description of the invention in conjunc 
tion With the accompanying ?gures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a projectile propulsion system in accordance With 
an embodiment of the present invention. 

FIG. 2 is a projectile propulsion system in accordance With 
another embodiment of the present invention. 

FIG. 3 is a projectile propulsion system in accordance With 
another embodiment of the present invention. 

FIG. 4 is a projectile propulsion system in accordance With 
another embodiment of the present invention. 

FIGS. 5A-B (collectively FIG. 5) is a multistage projectile 
propulsion system in accordance With another embodiment of 
the present invention. 

FIG. 6 illustrates a method of operation of the multistage 
projectile propulsion system of FIG. 5 in accordance With an 
embodiment of the present invention. 

FIG. 7 is a multistage projectile propulsion system in 
accordance With another embodiment of the present inven 
tion. 

FIG. 8 is a block schematic diagram of an example of a 
system for projectile propulsion in accordance With an 
embodiment of the present invention. 

FIG. 9 is a method of operation of a projectile propulsion in 
accordance With an embodiment of the present invention. 

FIGS. 10A-B illustrates a method of operation of the pro 
jectile propulsion system of FIG. 3. 

FIGS. 11A-C illustrates a method of operation of the pro 
jectile propulsion of FIG. 2. 
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2 
FIGS. 12-36 illustrate a cross-sectional vieW of the projec 

tile propulsion system according to various embodiments of 
the present invention. 

DETAILED DESCRIPTION 

Embodiments of the present invention are described beloW 
With reference to ?owchart illustrations and/or block dia 
grams of method and apparatus (systems). It Will be under 
stood that each block of the ?oWchart illustrations and/or 
block diagrams, and/or combinations of blocks in the How 
chart illustrations and/orblock diagrams, canbe controlled by 
computer program instructions. These computer program 
instructions may be provided to a processor of a general 
purpose computer, special purpose computer, or other pro 
grammable data processing apparatus to produce a machine, 
such that the instructions, Which execute via the processor of 
the computer or other programmable data processing appa 
ratus, create means for implementing the functions/acts 
speci?ed in the ?owchart and/or block diagram block or 
blocks. 

FIG. 1 is a projectile propulsion system 100 in accordance 
With an embodiment of the present invention. The projectile 
propulsion system 100 includes a launch tube 102, mul 
tiphase material (MPM) 104 and a membrane 106. The 
launch tube 102 may be any container Which is capable of 
holding material (eg MPM 104) and capable of being pres 
surized. The launch tube 102 has an interior cavity 107 for 
receiving such material. The launch tube 102 may be of any 
shape or size. For example, the launch tube 102 may be a 
cylindrical shape, as shoWn in FIG. 1. The launch tube 102 
may be of any size including a hand-held device or a large 
aerospace rocket. At least a portion of the launch tube 102 is 
initially holloW. Any type of materials that make up the body 
of the launch tube, including metals (e.g. steel, aluminum, 
etc.), plastic (e.g. PVC) and the like. In one embodiment, the 
launch tube 102 is a holloW pipe or a plastic tube. The launch 
tube has at least one opening 108 to receive MPM 104 and/ or 
pressurized air/ gas. 
The MPM 104 is any material having a mulitphased com 

posite structure. An example of such MPM 104 includes sand. 
In one embodiment, MPM 104 includes any material Which 
has a multiplicity of elements bonded together such that When 
such bond is broken energy is released. The MPM 104 has 
porosity greater than 0 but less or equal to 1 . At least a portion 
or all of the interior cavity 107 of the launch tube 102 is ?lled 
With MPM 104. 
The membrane 106 is a device Which seals the launch tube 

102 by covering the opening 108 of the launch tube 102. The 
membrane 106 may be made of any material, including plas 
tic, rigid materials, elastic, or any other material. In one 
embodiment, the membrane 106 is a material Which is 
alloWed to be ripped or compromised in response to a prede 
termined trigger, such as heat, ignition, sharp object, and the 
like. In another embodiment, the membrane 106 may be a 
door or other apparatus Which may be removable from the 
opening 108 of the launch tube 102. The membrane 106 is 
secured to the launch tube 102 via any manner, such as glue, 
fasteners, hinge, friction, cap, and the like, to removably seal 
the launch tube 102. In one embodiment, multiple mem 
branes (not shoWn) may be employed to cover multiple open 
ings (not shoWn). 

FIG. 2 is another projectile propulsion system 200 in accor 
dance With another embodiment of the present invention. 
FIG. 2 illustrates the projectile propulsion system 100 of FIG. 
1 With a projectile 202 inserted in the interior cavity 107 of the 
launch tube 102. At least a portion of the projectile 202 is 
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surrounded by MPM 104. For example, as illustrated, the 
projectile 202 is completely surrounded by MPM 104. 

FIG. 3 is a projectile propulsion system 300 in accordance 
With another embodiment of the present invention. FIG. 3 
illustrates the projectile propulsion system 100 of FIG. 1 With 
a launch tube 302 having at least one characteristic of a 
rocket. For example, as illustrated, the launch tube 302 has an 
aerodynamic shape (e.g. pointed front 304) and ?ns 306 to 
direct the launch tube. It should be noted that no projectile in 
located in the launch tube 302 through space. 

FIG. 4 is a multiphase projectile propulsion system 400 in 
accordance With another embodiment of the present inven 
tion. FIG. 2 illustrates the projectile propulsion system 100 of 
FIG. 1 With a projectile 404 inserted in the interior cavity 107 
of the launch tube 102. The projectile 404 is another projectile 
propulsion system similar to the projectile propulsion system 
of FIG. 2. Both the interior cavity 102 of the projection 
propulsion system 400 and the interior cavity 406 of the 
imbedded projectile propulsion system 404 include MPM 
104. 

FIGS. 5A-B (collectively FIG. 5) is a multistage projectile 
propulsion system 500 in accordance With another embodi 
ment of the present invention. FIG. 5A illustrates a plurality 
of active propulsion systems 502, 504, 506, 508, 510, 512, 
and 514, each similar to the propulsion system 300 of FIG. 3. 
Speci?cally, as illustrated in FIG. 5B, seven projectile pro 
pulsion systems 502, 504, 506, 508, 510, 512, and 514 are 
attached together to form a single multistage projectile pro 
pulsion system 500. Three of the projectile propulsion sys 
tems 502, 504, 506 of the multistage projectile propulsion 
system are paired together With three other projectile propul 
sion systems 508, 512, 514, respectively. The center projec 
tile propulsion system 510 is not paired in the exemplary 
illustration. 

FIG. 6 illustrates a method 600 of operation of the multi 
stage projectile propulsion system 500 of FIG. 5 in accor 
dance With an embodiment of the present invention. In the 
?rst stage 602 of the multistage projectile propulsion system 
600, the ?rst pair of proj ectile propulsion systems 502, 508 is 
activated. After the ?rst pair 502, 508 is activated, the second 
pair of proj ectile propulsion systems 506, 514 is activated in 
a second stage 604. Thereafter, for a third stage 606, the third 
pair 504, 512 of projectile propulsion systems is activated. 
For the last stage 608, the center projectile propulsion system 
510 is activated. It should be understood that any of the above 
activations 602-608 of the projectile propulsion systems of 
the multistage projectile propulsion system 600 may be acti 
vated in different orders and/ or simultaneously With any other 
stage(s) 602-608. Additionally, any number of stages may be 
included in the multistage projectile propulsion system. 

FIG. 7 is another multistage projectile propulsion system 
700 in accordance With another embodiment of the present 
invention. FIG. 7 includes a double multistage projectile pro 
pulsion system 703, Which includes a thrust projectile pro 
pulsion system 701 attached to a multistage projectile pro 
pulsion system 705. The thrust projectile propulsion system 
704 is similar to the projectile propulsion system 100 of FIG. 
1 and includes a MPM 714, launch tube 712, a membrane 
716, and an attachment means 710, such as adhesive, releas 
ably fasteners, etc., to attach to the multistage projectile pro 
pulsion system 705. The multistage projectile propulsion sys 
tem 705 is similar to the multistage projectile propulsion 
system 500 of FIG. 5 and each projectile propulsion system 
750-758 of the multistage projectile propulsion system 705 
includes MPM 704, launch tube 702, and a membrane 706. 
The double multistage projectile propulsion system 703 is 
located in an interior cavity 760 of a launching projectile 
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4 
propulsion system 762, Which is similar to the projectile 
propulsion system of FIG. 1. The launching projectile pro 
pulsion system 762 includes MPM 104, launch tube 102, and 
a membrane 106. To launch the double multistage projectile 
propulsion system 703 of FIG. 7 the launching projectile 
propulsion system 762 is ?rst activated. After the double 
multistage projectile propulsion system 703 is launched a 
predetermined time or distance from the launching projectile 
propulsion system 762, the thrust projectile propulsion sys 
tem 701 is activated. After the thrust projectile propulsion 
system 701 is activated for a predetermined time, the multi 
stage projectile propulsion system 705 is activated, similar to 
that described above With regard to FIG. 6. The description of 
hoW to operate or activate each projectile propulsion system 
762, 701, 750-758 is described beloW With reference to FIG. 
9. 

FIG. 8 is a block schematic diagram of an example of a 
system 800 for projectile propulsion in accordance With an 
embodiment of the present invention. The system 800 
includes at least one projectile propulsion system 802, as 
previously described With respect to FIGS. 1-7. Also, the 
system 800 may include one or more input systems 804, such 
as a system to pressurize the projectile propulsion system 802 
With air, gas and the like. The input system 804 may be 
connected to any portion of the projectile propulsion system 
802, including any opening or valve. Additionally, the system 
800 may include an activation system 806, Which releases the 
membrane to alloW a sudden equalization of pressure 
betWeen the interior cavity and the exterior of the projectile 
propulsion system 802. The system 800 may further include 
a system 808 to capture outWard forces released from the 
projectile propulsion system 802. For example, the capture 
system 808 may capture MPM expelled from the interior 
cavity of the projectile propulsion system 802. 

FIG. 9 is a method 900 of operation of any projectile 
propulsion system in accordance With an embodiment of the 
present invention. In block 902, a launch tube is provided. As 
previously discussed, the launch tube may be a holloW con 
tainer capable of receiving MPM and capable of being pres 
surized. In block 904, the launch tube is ?lled With material, 
such as MPM, projectiles, other projectile propulsion sys 
tems, or any other material and/or device. In block 906, the 
launch tube is sealed With a membrane so as to form an 

airtight seal. In block 908, the launch tube is pressurized by 
adding air and/or gas to the launch tube to achieve a prede 
termined pressure in the cavity. In block 910, the pressure of 
the launch tube is released by, for example, breaking the 
membrane, opening a door on the launch tube, igniting gas/ 
fuel in the launch tube, heating the launch tube and/ or mem 
brane, and any other Way to alloW the launch tube to release 
pressure. By equalizing the pressure of the exterior of the 
launch tube With the interior cavity of the launch tube, a 
supersonic Wave travels doWn the longitudinal length in the 
interior cavity of the launch tube and then travels back up the 
launch tube toWard the opening of the launch tube pushing out 
any projectile and at least some MPM therein. Additionally, 
energy from the MPM may be released contributing to the 
supersonic Wave. 

FIGS. 10A-B visually illustrates an exemplary method of 
operation of the projectile propulsion system 300 of FIG. 3. 
FIG. 10A illustrates the projectile propulsion system 300 of 
FIG. 3 after pressurization. FIG. 10B illustrates the projectile 
propulsion system 300 immediately after the membrane 106 
is broken, resulting in MPM 104 thrust in a ?rst direction and 
the launch tube propelled in an opposite direction. As shoWn, 
the MPM 104 is released from the interior cavity of the launch 
tube 302. 






