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(57) ABSTRACT 

AvorteX generating apparatus has the capability of attracting 
and rernovably adhering one or more solid objects. The 
apparatus comprises an impeller housed Within a shell. The 
vorteX attractor generates a vortical ?uid ?oW generally in 
the form of a helical or spiral shaped ?oW. The ?uid ?oW 
creates a low pressure region extending from the impeller 
end of the device. This loW pressure region is contained by 
the Walls of the ?uid ?oW, thus directing the attractive forces 
toWard a surface and minimizing effects of ambient ?uid on 
the system. When the surface is part of a stationary object, 
Wall, ?oor or ceiling, the vorteX attractor may move toWard 
and adhere to the surface. When the surface is part of a 
movable object, the vorteX attractor may attract the object 
and maintain the attracted position. 
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VORTEX ATTRACTOR WITH A STATIONARY 
CONTAINING RING 

FIELD OF THE INVENTION 

[0001] The present invention relates to a vortex generating 
apparatus and more particularly to an apparatus that pro 
duced a captive vortex capable of attracting and removably 
adhering one or more solid objects or removably adhering 
the apparatus itself to a surface. 

BACKGROUND OF THE INVENTION 

[0002] The use of vortex forces is knoWn in various arts, 
including the separation of matter from liquid and gas 
ef?uent ?oW streams, the removal of contaminated air from 
a region and the propulsion of objects. HoWever, vortex 
forces have not previously been provided in a device capable 
of attracting itself to and/or removably attract other solid 
objects. 
[0003] Related to the ?eld of separations, Bielefeldt US. 
Pat. No. 4,801,310 and related U.S. Pat. No. 4,848,991 teach 
methods of directing particles tangentially using centrifugal 
forces Within a vortex chamber. A mixed ?uid ?oW is 
directed tangentially into the cylinder of a vortex chamber 
inclined toWard the opposite end of the cylinder. The process 
is said to separate heavier solid or liquid particles from 
lighter gas or liquid ?oW. The lighter ?uid ?oW is directed 
toWard the center of the vortex chamber and is collected With 
separate suction tubes, While the heavier particles are 
directed to the outer periphery and along the length of the 
vortex chamber for collection by a separate apparatus. In this 
system, the heavier particles are separated by the centrifugal 
forces created Within the vortex chamber separator. A con 
stant stream of ?uid passes through a vortex chamber. While 
the process may attract particles to the periphery of the 
vortex chamber, they are collected Within the chamber and 
removed With a separate device. This is in stark contrast to 
the vortex apparatus of the present invention, Which uses the 
vortex forces to attract or suspend objects in a controllable 
manner. 

[0004] In addition to the centrifugal forces of vortex 
apparatuses, loW pressure regions created by vortex air?oW 
have been taught Which attract ?uid streams. For example, 
Barry U.S. Pat. No. 5,078,880 teaches an apparatus for 
desalinating Water. Avortex generating apparatus consists of 
a discontinuous cylinder having a cross section of a spiral. 
When a continuous stream of air is directed toWard an inlet 
opening in the spiral, the air sWirls into the interior of the 
cylinder and creates a spinning toWer of air, or a vortex. A 
Water stream is attracted to the area of loW pressure at the 
vortex and travels through the apparatus, With the salt being 
separated by centrifugal forces. Unlike the present inven 
tion, this apparatus is not With the use of large solid objects. 
It is not capable of attracting and removably adhering 
objects for disposal, transport, mounting, or otherWise. 

[0005] Vortex vents are proposed to remove contaminated 
air from a de?ned region in place of conventional vents, 
Where air is extracted from a general area. For example, the 
Vortex Technology Center at the University of Houston 
proposes an apparatus that creates a sWirling suction ?oW of 
air. A sWirler is activated in a manner that draWs air spirally 
upWard through an exit area above. This sWirling motion 
creates a reverse vertical ?oW near the axis of the sWirler. 
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This is said to be more ef?cient and convenient than con 
ventional hoods for removing contaminated air from a 
directed region. HoWever, this apparatus is not capable of 
attracting and removably adhering objects. 

[0006] Attempts have also been made to develop thrusters 
to vertically propel an object using a vortex air?oW. For 
example, the Vortex Technology Center proposes an appa 
ratus Which is capable of vertically ascending. This device, 
described in more detail herein, consists of a chamber 
header, a cargo area and sWirler. At the base of the chamber 
header is a high pressure input source. Air enters through the 
high pressure input source to the sWirler, Which provides 
angular momentum to the air?oW. The air?oW is forced out 
and around the body of the chamber header over diffusers. 
The lack of air pressure directly above the axis of the sWirler 
creates a loW pressure region, Which is said to create upWard 
lift. This apparatus differs from the vortex generating appa 
ratus of the present invention as it is not capable of lifting 
and holding objects, nor is resistance minimiZed by limiting 
overall air?oW. 

[0007] These apparatuses proposed by the Vortex Tech 
nology Center (the vortex vent and the vortex thruster) use 
the pressure differences created by the vortex air?oW to 
provide a directed loW pressure region. The devices above 
describe the “arti?cial tornado” theory in conjunction With 
the illustrations presented. HoWever, While they may be 
similar to a tornado because they use spirally ?oWing air to 
create a pressure difference, they do not take advantage of 
the potential forces that may be generated by emulating the 
?oW of a natural tornado. 

[0008] A tornado is a strongly rotating column of air, or 
vortex, generally attached to the base of a thunderstorm 
cloud and extending to a tip. The pressure in the center of the 
rotating column is loWer than ambient and becomes loWer 
still as the tip of the column approaches and attaches the 
ground or a solid surface such as a roof. If the vortex or 
vortices are not connected to the base of a cloud, they are not 
tornadoes, but rather are termed “gustnadoes”. The devices 
proposed by the Vortex Technology Center do not use the 
principles of a connected tornado, but instead resemble an 
unconnected tornado. 

[0009] Many devices and methods are used to attract solid 
objects or particles. A common method is With the use of 
suction generated by a vacuum. HoWever, the vortex attrac 
tion force created by the present invention is distinguished 
from a typical vacuum impeller system. The operation of an 
impeller vacuum system is described and contrasted With the 
present invention in further detail herein. Brie?y, a motor 
driven impeller causes a circular ?uid motion Within its 
vanes, Whereby the centrifugal force or centripetal accelera 
tion throWs ?uid out through an exhaust. Pressure is reduced 
and ?uid is draWn into the inlet and through the impeller 
blades to the exhaust. In contrast, rather than providing a 
continuous ?oW of ?uid through the impeller the present 
invention prevents ?uid ?oW radially through the spinning 
impeller blades, Which improves ef?ciency over a conven 
tional vacuum impeller as described herein. 

[0010] Other methods of attracting or displacing solid 
objects or particles (on both large and small operational 
scales) include cranes, forklifts, springs, slide assemblies, 
hydraulics or electromagnets. HoWever, the vortex generat 
ing apparatus of the present invention provides an ef?cient 
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and versatile substitute for existing lifting or displacement 
methods and devices. For example, unlike electromagnets, 
the present invention is not limited to displacing or attracting 
objects having magnetic properties. Additionally, unlike 
traditional forklifts and cranes, pallets, straps or chains are 
not required to lift objects as the device presented herein 
may be con?gured to attract a surface of an object. Other 
bene?ts Will become apparent from the summary and 
descriptions set forth herein. 

[0011] Furthermore, devices using the invention herein 
may be con?gured to attract itself to a solid surface. Prior 
methods of removably adhering devices to solid objects 
include magnets and suction cups. The present invention 
may replace these prior methods in applications Where 
control, movement and predictability are added concerns. 

[0012] Heretofore unknoWn to the present inventors is a 
device utiliZing the principles of a connected tornado for 
optimum attraction force. These attraction forces are gener 
ated by a vortex apparatus that may be used for attracting 
and removably adhering solid objects or for removably 
adhering itself to a surface. The prior art is desolate of an 
apparatus utiliZing the negative pressure created from a 
vortex force to accomplish the objects relayed herein. 

SUMMARY OF THE INVENTION 

[0013] The present invention is directed to an ef?cient 
apparatus capable of generating a negative pressure region 
that produces attractive forces in the form of a vortex ?oW 
(also referred to herein as a “vortex attractor”). The vortex 
attractor may be used alone or in conjunction With other 
mechanical or electronic systems. The present invention has 
the functional ability to pull, suck, suspend, hold, lift and 
interrupt. The negative pressure regions also can adhere a 
vortex attractor to a surface. For example, an apparatus is 
provided that is capable of pulling itself toWard a surface or 
maintaining itself a certain distance relative to a surface. 
Furthermore, the ?uids that may be acted on by the present 
invention include any gas (e.g., air), liquid (e.g., Water), any 
combination thereof, slurries, or any gas and/or liquid hav 
ing solids and/or particulates dispersed therethrough. 

[0014] These general uses and additional examples 
described herein are accomplished by providing an appara 
tus comprising one or more impellers or vanes, and a shell. 
The impeller or impellers are positioned Within a shell that 
has one open end, or impeller end. Materials of construction 
for a vortex attractor Will vary depending on the desired 
application. 
[0015] The shell comprises a containing ring or Wall and 
a backplate for said Wall. The containing ring or Wall may be 
attached to the impeller vanes and rotate With them or may 
be separate from the vanes (relatively close to the vane ends) 
and may be mounted on a stationary frame. The backplate 
may be connected With the impeller vanes and rotate With 
them or may be separate from the vanes (relatively close to 
the vanes) , and may be mounted to a stationary frame. The 
containing ring and/or backplate may be sealed such that 
?uid cannot ?oW radially through the vanes or backWards 
behind them, or they may have apertures or vents in them to 
alloW for some ?uid to circulate radially and behind. These 
apertures or vents preferably are con?gured such that suf 
?cient surface area remains upon the containing ring and/or 
backplate to act upon the ?uid and induce a vortex ?oW. 
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Furthermore, the apertures or vents may be controllable in 
order to rapidly reduce attraction. The ?uid ?oW through the 
vents may be used to poWer auxiliary functions or for 
measurement control. 

[0016] The impellers rotate about an axis Within the con 
taining ring. The axis typically corresponds With a driveshaft 
Which passes through the backplate. Generally, the impellers 
rotate about a central axis of the containing ring or Wall. 
HoWever, this axis may be positioned other than centrally 
depending on the impeller con?guration, the shape of the 
containing Wall and the particular application. The impellers 
or vanes may be incorporated in the containing Walls, or may 
be separately rotatable. The vanes may be ?at, curved or 
pitched and various con?gurations are possible, as further 
described infra. 

[0017] The device may optionally include a safety screen 
or ring, or may have a shield mounted on the vanes in a 
manner that does not obstruct ?uid How in directions nec 
essary for correct operation of the vortex attractor. Such 
shields are for safety purposes or to prevent the possibility 
of obstructions Within the vanes. 

[0018] The shape of the shell may vary depending on 
aesthetics, functionality or ef?ciency requirements. One 
particularly useful effect of differing shapes of the shell is 
the variations in the shape if the ?uid ?oW. The containing 
Wall may have a plan vieW resembling a circle, ellipse, 
polygon or polygon having rounded vertexes or corners. The 
containing Walls may be perpendicular to the backplate or 
may be at an acute or obtuse angle relative to the backplate. 
Furthermore, the containing Walls may be straight, arcuate, 
U-shaped, V-shaped (With the open portions of the “U” or 
“V” facing aWay from or toWard the impeller) or S-shaped 
(Which may also be in the form of a backWards “S”), for 
example. 

[0019] When the backplate is not connected to the impel 
ler blades an aperture is provided for the driveshaft to 
rotatably pass through said backplate. If a completely sealed 
backplate is required, the driveshaft may pass through sealed 
and lubricated gasket or bearing assembly. The backplate, 
Whether connected to the impeller blades, or separate from 
them, may also contain one or more additional apertures or 
slits. These additional apertures or slits may be provided to 
minimiZe Weight, for decorative purposes or to provide any 
desired functionality related to speci?c con?guration or 
application. These additional apertures or slits may be 
provided in order to generate external ?uid ?oW for auxiliary 
functions or monitoring. 

[0020] Moreover, it is not necessary that the backplate be 
planar. The backplate may be convex or concave, or it may 
have a shaped of a cone, pyramid, truncated pyramid or 
other polyhedral. Additionally, alternate designs may incor 
porate a backplate Which is asymmetrical or irregular With 
respect to the vanes. Any three-dimensional shape that does 
not interfere With the impeller action may serve as the 
backplate. 

[0021] The driveshaft may be poWered by any conceivable 
means, such as AC or DC electric motors, gas or fuel 
combustion motors, steam poWer, compressed gas or air, 
?yWheel or a mechanical Winder device. The driveshaft may 
be of any length or shape, and it may be ?exible, alloWing 
for optimum positioning and maneuverability of the vortex 




























