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(57) ABSTRACT 

The wind generating device of the present invention employs 
modules each having two turbines. Each of the turbines 
employs two rotors, coaxially aligned and arranged one 
downstream from the other. The arrangement includes a 
proximal channel with a leading portion having decreasing 
radius toward the ?rst rotor which acts as a collector and a 
following portion connecting ?uidly the ?rst and second rotor 
and a distal channel which is separate from the proximal 
channel and opens into the following portion thereby adding 
to the air?ow to the second rotor. Downstream from the 
second rotor is a diffuser with radius increasing with distance 
from the rotor. The invention includes means for mounting 
modules vertically stacked which allows for yaw responsive 
to wind. The device further includes means to mount the 
modules on a tower. 
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MULTI-TURBINE AIRFLOW AMPLIFYING 
GENERATOR 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 
[0002] The present invention relates in general to Wind 
generated power and, more precisely, to air?oW Wind channel 
capture and air?oW acceleration for the purpose of generating 
poWer. 
[0003] 2. Description of the PriorArt 
[0004] It is knoWn in the art to use turbine rotors of assorted 
designs and con?gurations for providing a rotational inertia 
output in response to air ?oW. HoWever, prior art turbines, 
particularly for Wind energy transformation, are limited in 
their effectiveness by commonly available loW speed Wind 
poWer transformation. 
[0005] Many Wind turbines are of the Windmill variety 
Wherein a multi-blade rotor is mounted so that it spins around 
an axis generally horiZontal to the ground. The blades are 
exposed directly to the Wind and are not housed by any means. 
As Wind passes over and under each blade, pressure differen 
tials cause the blades to rotate about the axis. This rotation 
turns gears Which produces poWer. The amount of poWer or 
energy produced by these horiZontal rotors is dependent on 
many factors one of the most important of Which is the area 
sWept by the rotor or, in other Words, the length of the blades. 
Therefore, in its most common form, a toWer may accommo 
date only a single rotor and a generator. Even the most ef? 
cient of these alloWs some ?fty plus percent of the Wind to 
pass through. It should be noted that some ?oW must be 
maintained through the rotor in order to produce any poWer at 
all, hoWever, current turbines are less ef?cient than is desir 
able. The formula for poWer derived from the Wind includes 
the velocity cubed. Common Windmills do not accelerate the 
Wind to take advantage of this cubing effect. 
[0006] Other related art turbines attempt to capitaliZe on the 
increased velocity factor by employing a collector Which 
includes a radius larger than the rotor at the aft end that 
narroWs to almost equal that of the rotor. The collector cap 
tures, focuses, and accelerates more Wind toWard the turbine 
than that Which Would pass through a bare rotor. A turbine and 
collector combination may result in reducing the necessary 
siZe of the rotor. The collector alloWs collection of a Wider 
range of Wind directions and can greatly reduce dependence 
on yaW capabilities. The effects of the angle or surface cur 
vature at Which the collector’s radius decreases toWard the 
rotor on Wind speed at the rotor’s center or outer tips has not 
been Well de?ned or studied. In addition, because a reduction 
of static pressure at the rotor is necessary to accelerate the 
Wind speed passing through (and resulting poWer) a collector 
alone Will not increase the poWer produced. 
[0007] Some related art turbines are positioned in a shroud 
behind Which a diffuser extends. The diffuser’s radius 
increases With the distance from the rotor. As Wind passes 
through the rotor, negative pressure Will be induced at the 
throat With pressure recovery as it progresses to the exit. The 
negative pressure draWs in more air through the turbine 
Which, in turn, results in a production of more poWer than a 
bare turbine of the same siZe. 
[0008] The amount of Wind draWn through a turbine as a 
result of a diffuser is affected by What is knoWn as boundary 
layer separation. This phenomenon occurs near the inner 
surface of the diffuser Where Wind “separates from” or does 
not closely folloW the inner surface thereby decreasing the 

May 29, 2008 

theoretical poWer increase otherWise expected. Related art 
has addressed this ine?iciency by employing additional 
momentum obtained from tangential injection of the free 
Wind around the outside of the diffuser through inlet slots in 
the diffuser. More than a single slot may be indicated depend 
ing on siZe and angle of diffuser Wall relative to horizontal. By 
adding slots to address boundary layer separation, the angle at 
Which a diffuser’ s inner surface extends can be increased and 

a complementary reduction in length achieved thereby reduc 
ing the length required by earlier diffuser designs. 
[0009] More recent related art combines a collector, 
shroud, and diffuser. In addition to augmenting the poWer 
over a bare turbine, this combination shortens the time for 
cut-in of the turbine thus converting energy at a loWer Wind 
speed. 
[0010] The traditional school of thought includes the use of 
massive and very long rotors for Which diffusers and collec 
tors Would be both expensive and heavy. Therefore, studies 
have been completed to test Whether the poWer augmentation 
of a given diffuser con?guration Would be reduced if the 
trailing edge of the diffuser rested on or Was near the ground. 
These studies revealed that When the ground plane Was near 
the trailing edge, there appeared to be an augmentation of 
poWer and that there Was no decrease in poWer. Further stud 
ies shoWed the velocity across the blade plane could be 
improved using a bullnose on the diffuser inlet and parabolic 
nose cone in front of the rotor hub. 

[0011] None of the related art addressed the problems here 
tofore suffered by large turbines. For example, toWer struc 
ture expense and siZe. The toWer must be high to support the 
turbine and, due to the turbine’s Weight, the structure must be 
equally substantial as Well as equipped to function against 
Wind shear. 

[0012] In addition, related art mostly employ single rotors 
that generate no poWer if the rotor fails. Finally, although 
efforts have been made to augment the poWer of a turbine, no 
efforts seem to have been made to actually use more of the 
Wind mass passing the rotor blades. 

[0013] More recently, related art has considered using a 
multiple of modules housing small rotors stacked vertically. 
These arrangements require less land area and provide redun 
dancy such that the malfunction of one rotor does not shut 
doWn poWer generation. Speci?cally, this arrangement 
employs toroidal accelerator rotor platform systems Which 
function by placing an obstruction in the path of the Wind 
Which causes the air to accelerate around it. A rotor is then 
placed in the region of highest local velocity. Using multiple 
such rotors substantially increases the system poWer output 
over rotors in free stream. The system uses the inner part of a 
toroid With a pair of rotors mounted in the semi-circular 
channel separated by 180 degrees so that both face the Wind. 
Toroidal modules are then stacked upon one another. The 
rotors are free to yaW Within the channel to face the Wind. 

[0014] The present invention differs from the above refer 
enced inventions and others similar in that these prior devices 
typically employ one turbine per toWer and depend on very 
large rotor sWept areas. Although strides have been made to 
augment Wind poWer using collectors and diffusers, even the 
modular types employing smaller rotors still alloW over half 
of the Wind (and its poWer) to pass through rotors unhindered 
and unharnessed. 
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[0015] One object of the present invention is to greatly 
enhance the power produced by a single toWer by augmenting 
the poWer of each turbine and by utiliZing more of the Wind 
passing through the rotors; 
[0016] A second object of the present invention is to pro 
vide a device that uses air channels to amplify air?oW through 
the rotor along With associated collectors and diffusers; 
[0017] A third object of the present invention is to provide 
a device Wherein multiple rotors may be associated With one 
another to enhance e?iciency; 
[0018] A fourth object of the present invention is to reduce 
toWer structure needs; 
[0019] A ?fth object of the present invention is to provide 
selective pitch control for rotors; 
[0020] A sixth object of the present invention is to effec 
tively capture and use Wind poWer from any direction; 
[0021] A seventh objective is to reduce the costs associated 
With Wind poWer production by increasing the poWer pro 
duced per toWer erected. This reduces land use and greatly 
increases the ratio of electricity generated to erected toWer 
cost; and 
[0022] An eighth objection is to provide a Wind poWer 
generative device that is more avian friendly by providing 
physical pro?les detectable by birds and bats. 

SUMMARY 

[0023] The present invention provides an energy generat 
ing device comprising a toWer structure and at least oneibut 
preferably a plurality ofiWind amplifying multi-turbine 
modules. In the preferred embodiment, tWo turbines are 
employed in each Wind amplifying module and, While tWo 
said Wind amplifying modules could be mounted side by side, 
the preferred embodiment employs generally vertical relativ 
ity. Each Wind amplifying module of the preferred embodi 
ment has a housing and tWo turbines. Each turbine comprises 
a minor outside opening ?uidly connected to a proximal rotor 
and a proximal air channel, a major outside opening ?uidly 
connected to a distal air channel and a distal rotor. The proxi 
mal rotor and the distal rotor are ?uidly connected by the 
proximal air channel such that air?oW to the distal rotor 
includes that Which has passed through the proximal rotor in 
addition to that Which has been collected by the distal air 
channel. The design of the proximal air channel near the 
minor opening includes a collector section having convex or 
concave sides into Which Wind enters and passes through the 
proximal rotor. The distal channel opens into the proximal 
channel behind the proximal rotor. This placement minimiZes 
boundary layer separation While at the same time supple 
menting the Wind mass and velocity pas sing through the distal 
rotor. 

[0024] Each module also includes means for mounting 
each said module to the toWer structure to alloW generally 
horiZontal yaWing, a plurality of structural elements for sup 
port and strength, a gear box for each turbine, and a second 
gear box to combine poWer from multiple turbines. Means for 
mounting in the preferred embodiment comprise a stationary 
support associated With the toWer structure, a support deck 
associated With each module, and both vertical and horizontal 
support rollers associated With the support deck. The rollers 
and the support deck are mounted on a bottom surface of the 
module housing. A yaW deck and additional vertical and 
horiZontal support rollers are mounted on a top surface of the 
module housing. This arrangement provides a rotationally 
active interface betWeen vertically stacked modules Which 
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alloWs the modules to yaW about a vertical axis of the toWer 
While maintaining vertical placement. One modi?cation uses 
a generally ring-like support deck such that a service hatch in 
the bottom surface of the housing may be accessed through 
the ring shaped support deck. The support deck may be inte 
grally formed With the housing. The toWer protrudes through 
an opening in the housing and through an opening in the 
stationary support. 
[0025] The preferred embodiment of the energy generating 
device includes means for Winching each module vertically 
along the height of the toWer structure for assembly purposes 
and for maintenance purposes. Means for Winching provided 
by the preferred embodiment comprises a Winch and crane 
arm at the top of the toWer structure. The energy generating 
device further comprises at least one, but preferably a single 
generator. It should be understood that additional rotor-Wind 
channel-gear box groups could be employed in a single mod 
ule and that many modules may be combined in a single 
energy generating device of the present invention. 
[0026] For each turbine, the minor outside opening com 
prises a radius larger than and decreasing along the proximal 
air channel to approximately equal the proximal rotor such 
that air ?oW through said rotor is ampli?ed both in mass and 
velocity. The major opening is ?uidly connected With said 
distal rotor through said distal air channel and separated from 
said minor opening. A diffuser having a radius gradually 
increasing With distance from the second rotor creates nega 
tive pressure at the rotors and ampli?es the Wind speed and 
mass through the proximal rotor and the distal rotor. Wind 
energy from each turbine is converted to mechanical energy 
through the gear box associated With that turbine and, in the 
preferred embodiment, mechanical energy from both tur 
bines is transferred to a second gearbox and then to a single 
generator. PoWer is transported from the generator out and 
doWn the toWer structure through successive yaW collars 
Which are equipped With electrical contacts in continuous 
contact even as the module sWings about the vertical axis of 
the toWer. This arrangement provides a lighter, smaller, less 
expensive energy generating device. It should be understood 
that a single generator may, in fact, receive mechanical energy 
from more than tWo turbines or multiple modules. 

[0027] Independent pitch control means are provided for 
each said rotor for maximiZing ef?ciency. Mechanics knoWn 
in the art including a motor are linked to the blades to change 
the angle of attack or pitch on each blade. This change alters 
the amount of Wind affected by the rotor. Functionally this 
alloWs the turbine to maximiZe possible poWer production. 
Control of this change can be either manual or automated. The 
manual system Would be adjustable only When rotational 
inertia Was paused. An automated system Would be controlled 
by an algorithm receiving signals from various sensors moni 
toring physical characteristics of Wind ?oW and also mechani 
cal characteristics of the rotor assembly. The automated sys 
tem Would use an iterative process based on the algorithm to 
adjust pitch and maximiZe poWer. The automated system 
Would alloW pitch to be modi?ed When rotational inertia is 
present. 
[0028] Structural elements employed in the module com 
prise a variety of shapes, siZes and arrangements Which are 
dictated by the conditions and capacity of the energy gener 
ating device With Which the module Will be associated. The 
conditions include the total number of modules, expected 
Wind velocities, number of turbines Within the module, the 
height of this particular module relative to the ground and its 
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placement relative to other modules. The plurality of struc 
tural elements in the preferred embodiment are uniformly 
spaced ribs both axially and concentrically oriented relative 
to the air channels relative to the axis of the rotors. HoWever, 
it is contemplated that said elements could also comprise a 
Webbed structure, ribs of various lengths and depths, posi 
tioned either internal or external to the Wind channel or hous 
ing, or other similar devices. 
[0029] The present invention provides an energy generat 
ing device modular in nature. Modules may be mounted 
together in any fashion deemed structurally safe. Modules are 
out?tted With electrical generating hardWare optimally siZed 
for the Wind resources available at the location the modules 
are to be erected. Groups of modules may include but are not 
limited to con?gurations ranging from 1 to 60 modules 
mounted together in a fashion to generate betWeen 50 kilo 
Watts and 15 megaWatts. The number of such energy gener 
ating devices that can be located on a given space of suitably 
characterized ground varies as numbers may increase or 
decrease With suitability. Compared to other energy generat 
ing devices utiliZing Wind poWer, the present invention is 
projected to provide increased poWer output for less cost than 
currently accepted industry averages. 
[0030] Other objects, features, and advantages of the 
present invention Will be readily appreciated from the folloW 
ing description. The description makes reference to the 
accompanying draWings, Which are provided for illustration 
of the preferred embodiment. HoWever, such embodiment 
does not represent the full scope of the invention. The subject 
matter Which the inventor does regard as his invention is 
particularly pointed out and distinctly claimed in the claims at 
the conclusion of this speci?cation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0031] FIG. 1 is a perspective vieW of an energy generating 
device of the present invention; 
[0032] FIG. 2 is a perspective of a Wind amplifying module 
of a preferred embodiment of the present invention; 
[0033] FIG. 3 is a perspective vieW of a cross section of 
FIG. 2 along line 3-3; 
[0034] FIG. 4 is a front end vieW of the Wind amplifying 
module of FIG. 2; 
[0035] FIG. 5 is a plan vieW of a cross section of FIG. 2 
along line 5-5 shoWing drive shafts, supports, gear boxes and 
generator; 
[0036] FIG. 6 is a bottom plan vieW ofa single module of 
the present invention shoWing the detail of means for mount 
ing the module of the preferred embodiment; 
[0037] FIG. 7 is a close up of the bottom plan vieW shoWn 
in FIG. 6 shoWing the detail of means for mounting the 
module of the preferred embodiment; and 
[0038] FIG. 8 is a top plan vieW of a single module of the 
present invention shoWing detail. 

DESCRIPTION OF THE PREFERRED 

EMBODIMENT(S) 
[0039] The energy generating device of the present inven 
tion is shoWn generally as 10 in FIG. 1. The energy generating 
device 10 comprises a toWer structure 12 and at least one but 
preferably a plurality of Wind amplifying multi-turbine mod 
ules 14. In the preferred embodiment shoWn in FIGS. 2 and 3, 
a ?rst turbine 16 and a second turbine 18 is employed in each 
Wind amplifying module. Each Wind amplifying module of 
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the preferred embodiment further comprises a housing 20, 
and said ?rst turbine 16 comprises a proximal channel open 
ing 22, a ?rst proximal rotor 24 having a ?rst radius 25, a ?rst 
proximal air channel 26 having an inner surface 27 and a 
leading portion 27a and a folloWing portion 27b, a distal 
channel opening 28, a ?rst distal rotor 30 having a second 
sWeep, and a ?rst distal air channel 32 having a surface 33. A 
diffuser 35 having an inner surface 36 and an expanding 
radius 37 is positioned just behind said ?rst distal rotor. The 
second turbine 18 comprises a second proximal channel 
opening 40, a second proximal rotor 42, a second proximal air 
channel 44, a second distal channel opening 46, a second 
distal rotor 48, and a second distal air channel 50. 

[0040] For each turbine 16 and 18, said proximal rotor 24, 
42 respectively, and said distal rotor 30, 48 respectively are in 
?uid communication such that air?oW into said distal rotor 30 
includes that Which has passed through said proximal rotor 24 
in addition to that Which has passed through said distal air 
channel 32. In the preferred embodiment, means for sequen 
tially associating said rotors 152 is provided and comprises an 
external drive shaft. The module also includes means for 
mounting each said module 58 alloWing generally horiZontal 
yaWing, a plurality of structural elements for support and 
strength 80, a gear box 82 and an internal gear box 84. Said 
energy generating device further comprises at least one but 
preferably a single generator 86. It should be understood that 
additional turbine-Wind channel-gear box groups could be 
employed in a single module and that many modules may be 
combined in a single energy generator of the present inven 
tion. 
[0041] For each said turbine 16 and 18, the proximal chan 
nel 26 comprises the leading portion 27a having a radius 
larger than and tapering toWard the proximal rotor. The fol 
loWing portion 27b comprises radius nearly equal said proxi 
mal rotor 24 such that air ?oW through saidrotor 24 is directed 
to said distal rotor 30. The surface 27 may be convex or 
concave; When convex or concave to the inside, the surface 27 
acts as an object in the path of the Wind and creates a higher 
local velocity and Wind mass at the proximate rotor. Depend 
ing on the turbine’s siZe, it may be advantageous to employ 
slight convexity or slight concavity to the inner surface 27 of 
the proximal channel 26. Where such inner surface 27 is 
convex toWard the air channel, air ?oW can be moved closer to 
the center of the rotor thereby countering out?oW otherWise 
expected. 
[0042] The distal channel opening 28, 46 respectively, is 
?uidly connected With said distal rotor 30 through said distal 
air channel 32 and separated therefore from said proximal 
channel opening 22. FolloWing and ?uidly connected to both 
said proximal rotor 24 and said distal rotor 30 is the diffuser 
35. The inner surface 36 of said diffuser angles outWardly 
such that it has an expanding radius 37. The diffuser creates a 
negative pressure behind the distal rotor 30 Which draWs air 
through both rotors at higher mass and velocity. 
[0043] Finally, the distal air channel 32 opens into the fol 
loWing portion 27b of the proximal channel 26 thereby adding 
tangential velocity to the air ?oW into the distal rotor 30 
increasing the poWer generated as Well as addressing and 
managing boundary layer separation otherWise expected at 
the inner surface 36 of the diffuser 35. 

[0044] In a preferred embodiment, said means for sequen 
tially associating said proximal and distal rotors further com 
prises said folloWing portion 27b of proximal air channel 26, 
44 respectively Wherein air ?oW passes through the folloWing 
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portion 27b to said distal rotor 30 and is combined With air 
?oW through the distal channel. In a preferred embodiment, 
the following portion tapers toWard the distal rotor and may 
comprise a radius less than that of the distal rotor thereby 
focusing the air?oW toWard the middle of the distal rotor to 
avoid out?ow. 

[0045] Wind energy from each turbine 16, 18 is converted 
to mechanical energy through the gearbox 82 associated With 
that turbine and, in the preferred embodiment, mechanical 
energy from both turbines is transferred to an internal gearbox 
84 and then to a single generator 86. This arrangement pro 
vides a lighter, smaller, less expensive energy generating 
device. It should be understood that a single generator may, in 
fact, receive mechanical energy from more than tWo turbines. 

[0046] Independent pitch control means 100 are provided 
for each said rotor 24, 30, 42, 48 for maximizing e?iciency. 
Each said rotor 24, 30, 42, 48 comprises a plurality of blades 
102. Said means 100 include a motor 101 associated With 
each blade 102 in each said rotor 24, 30,42, 48. Independent 
pitch control means 100 are controlled either manually 
through sWitching mechanisms or automatically in response 
to changes in Wind speeds and directions. Balance of each 
module 14 relative to the Wind direction is achieved via the 
placement of the outside openings 22, 28, 40, 46 for each 
turbine and a rudder 104 opposite. In other embodiments, 
balance may be achieved by manual or other means. Auto 
mation of the pitch control of the blades 102 is accomplished 
by employing a computer and sensors 10111. The computer 
applies an algorithm in response to signals from said sensors 
indicating changes in Wind ?oW or mechanical characteristics 
of the rotors. Using an iterative process, the computer pro 
vides commands to the motor 101 associated With each rotor 
24, 30, 42, 48 to effect the pitch of each blade 102 thereby 
maximizing poWer output. 
[0047] Said plurality of structural elements 80 for support 
and strength comprises a variety of shapes, siZes and arrange 
ments Which are dictated by the conditions and capacity of the 
energy generating device upon Which the module Will be 
mounted. The conditions include the total number of mod 
ules, expected Wind velocities, number of turbines Within the 
module, the height of this particular module relative to the 
ground and its placement relative to other modules. The plu 
rality of structural elements in the preferred embodiment are 
uniformly spaced ribs 80 both axially and concentrically ori 
ented relative to the air channels and to the axis of the rotor. 
HoWever, it is contemplated that said elements could also 
comprise a Webbed structure, ribs of various lengths and 
depths, either internal or external to the air channel or hous 
ing, or other similar devices. 

[0048] Said means for mounting 58 the module to said 
toWer structure 12 to alloW generally horiZontal yaWing in the 
preferred embodiment comprises a stationary support 110 
associated With said toWer structure 12. The stationary sup 
port 110 is further secured by anchored guy Wires 122. A 
support deck 62 is associated With each said module 14. A 
plurality of vertical support rollers 68 and a plurality of hori 
Zontal support rollers 64 are associated With said support deck 
62. The rollers 68 and 64 and the support deck 62 are posi 
tioned on a surface 21 of the module housing 20. A yaW deck 
91 and an additional plurality of vertical support rollers 68 
and an additional plurality of horiZontal rollers 64 are 
mounted on an opposite surface 21a of said housing 20. This 
arrangement provides a rotationally active interface betWeen 
vertically stacked modules 14 Which alloWs the modules to 
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yaW about a vertical axis of the toWer 12 While maintaining 
vertical placement. One modi?cation uses a generally ring 
like support deck 62 such that the toWer structure 12 protrudes 
through an opening 91a in said module and some elements of 
said module can be accessed through a service hatch 90 in the 
bottom surface 21 of the housing 20. The support deck 62 may 
be integrally formed With the housing. 
[0049] The preferred embodiment of the present invention 
includes means for Winching 70 said modules 14 along the 
toWer structure 12. Said means 70 comprises a Winching 
mechanism 142 and a crane arm at least one support guide 
140 and a plurality of cables 144. The Winching mechanism is 
mounted on a top portion 146 of said toWer structure 12 and 
said cables 144 are Wound on said Winch 142. Said at least one 
support guide 140 are associated With said module such that 
during assembly or for maintenance, said cables are further 
removably attached to said cable guides and the Winch is 
activated, raising the module along the toWer structure. Once 
vertically positioned as desired, the yaW deck of one module 
is electrically associated With the support deck of the module 
vertically adjacent to it. This association provides the neces 
sary poWer transfer through the yaW deck doWn the toWer and 
alloWs independent horiZontal yaWing. 
[0050] Thus, the present invention has been described in an 
illustrative manner. It is to be understood that the terminology 
that has been used is intended to be in the nature of Words of 
description rather than of limitation. 
[0051] Many modi?cations and variations of the present 
invention are possible in light of the above teachings. 

What is claimed is: 
1. An energy generative device for harnessing air?oW com 

prising: 
a) a Wind amplifying module 14; 
b) a toWer structure 12; 
c) said Wind amplifying module 14 comprises a housing 20 

in Which is positioned at least one turbine 16; 
d) each said at least one turbine 16 comprises a proximal 

rotor 24 having a ?rst radius 25, a distal rotor 30 having 
a second radius 3011, a proximal channel 26, and a distal 
channel 32 arranged such that air?oW to said distal rotor 
30 includes that Which has passed through said proximal 
channel 26 and said proximal rotor 24 and air ?oW 
provided by said distal channel 32; 

e) each said turbine 16 further comprises said proximal 
rotor 24 and said distal rotor 30 generally coaxially 
spaced apart one from another. 

2. The energy generative device as claimed in claim 1 
further comprising a diffuser 35 positioned in ?uid commu 
nication With the distal rotor 30 to accommodate air passing 
therethrough. 

3. The energy generative device as claimed in claim 1 
Wherein said proximal channel 26 comprises a proximal 
opening 22 in Which said proximal rotor 24 is substantially 
centered and an inner surface 27 having a leading portion 27a 
comprising a radius larger than said ?rst radius 25 of the 
proximal rotor 24 acting as a collector and a folloWing portion 
27b in ?uid communication With said distal rotor 30. 

4. The energy generative device as claimed in claim 3 
Wherein said distal channel 32 comprises a distal channel 
opening 28 in Which said proximal channel 26 is positioned 
and a surface 33 spaced apart from and outside of said proxi 
mal channel 26 to conduct air?oW to said distal rotor 30. 

5. The energy generative device as claimed in claim 4 
Wherein the distal rotor 30 is axially aligned With said proxi 
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mal rotor 24 and said proximal channel 26 and positioned 
relative to said distal channel 32 to receive air?oW therefrom. 

6. The energy generative device as claimed in claim 3 
Wherein each said at least one turbine 16 further comprises a 
diffuser 35 positioned in ?uid communication With the distal 
rotor 30 to accommodate air passing therethrough. 

7. The energy generative device as claimed in claim 6 
Wherein said diffuser 35 comprises an inner surface 36 With a 
radius 37 expanding With distance from said distal rotor 30. 

8. The energy generating device of claim 2 further com 
prising: 

a) a toWer structure 12; 

b) means for mounting 58 said at least one module 14 onto 
said toWer 12; 

c) a plurality of structural elements 80 to support and 
strengthen said energy generating device; and 

d) a gear box 84 for transferring energy from each said at 
least one turbine 16. 

9. The energy generative device as claimed in claim 8 
Wherein said proximal channel 26 comprises a proximal 
opening 22 in Which said proximal rotor 24 is substantially 
centered and an inner surface 27 having a leading portion 27a 
comprising a radius larger than said ?rst radius of the proxi 
mal rotor 24 acting as a collector. 

10. The energy generative device as claimed in claim 8 
Wherein said distal channel 32 comprises a distal channel 
opening 28 in Which said proximal channel 26 is positioned, 
and a surface spaced apart from and outside of said proximal 
channel 33 to conduct air?oW to said distal rotor 30, and said 
distal rotor 30 positioned relative to said distal channel 32 to 
receive air?oW therefrom. 

11. The energy generative device as claimed in claim 10 
Wherein said proximal channel 26 further comprises a folloW 
ing portion 27b in ?uid communication With said distal rotor 
30 and said distal channel 32. 

12. The energy generating device of claim 3 Wherein said 
device includes a plurality of said modules 14. 

13. The energy generating device of claim 4 Wherein said 
module further includes a rudder 104 positioned betWeen tWo 
saidturbines 16 and associated With the housing 20 to provide 
balance and Wind orientation. 

14. The energy generating device as claimed in claim 1 
further comprising means to associate 152 said proximal 
rotor 24 and said distal rotor 30. 

15. The energy generating device of claim 14 Wherein said 
means for associating said rotors comprises a drive shaft 152. 

16. The energy generating device of claim 8 Wherein said 
means for mounting said module 158 onto said toWer 12 
alloWs for horizontal yaWing of said module 14. 

17. The energy generating device of claim 7 Wherein said 
device further comprises at least one generator 86 and a gear 
box 84 for transferring energy from each said at least one 
turbine 16 to said generator 86. 

18. The energy generating device of claim 3 Wherein said 
proximal rotor 24 further comprises a plurality of blades 102 
and means for controlling the pitch 100 of said plurality of 
blades 102. 

19. The energy generating device of claim 2 further com 
prising a plurality of uniformly spaced ribs 80 axially and 
concentrically oriented With respect to the axis of said proxi 
mal 24 and said distal rotors 30. 
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20. The energy generating device of claim 16 Wherein said 
means for mounting 158 comprises: 

a) a stationary support 110 associated With said toWer 
structure 12; 

b) a support deck 62 associated With a ?rst surface 21 of 
said housing; 

c) a yaW deck 91 associated With an opposite surface 21a of 
said housing 20; 

d) a plurality of vertical 68 and horiZontal support rollers 
64 positioned on said support deck 62 and a second 
plurality of vertical 68 and horiZontal support rollers 64 
positioned on said yaW deck 91 to provide a rotationally 
active interface betWeen vertically stacked modules 14; 

21. The energy generating device of claim 20 Wherein said 
support deck 62 comprises a generally ring shape and said 
module 14 de?nes an aperture 9111 such that said toWer struc 
ture 12 protrudes through said module support deck 62. 

22. An energy generative device for harnessing air?oW 
comprising: 

a) at least one turbine 16; 
b) each said at least one turbine 16 comprising a proximal 

rotor 24, a distal rotor 30, and means to associate 152 in 
general coaxial alignment said proximal rotor 24 and 
said distal rotor 30 spaced apart one from the other; 

c) a proximal channel 26 comprising an inner surface 27 for 
guiding air?oW ?rst to said proximal rotor 24 and then 
said distal rotor 30; and 

d) a distal channel 32 for guiding air?oW to said distal rotor 
30. 

23. The energy generative device as claimed in claim 22 
further comprising a diffuser 35 positioned in ?uid commu 
nication With the distal rotor 30 to accommodate air passing 
therethrough. 

24. The energy generative device of claim 22 Wherein said 
proximal channel 26 comprises a leading portion 27a and a 
folloWing portion 27b separated generally at the proximal 
rotor 24 and said distal channel 32 opens into said folloWing 
portion 27b. 

25. The energy generative device of claim 24 Wherein said 
leading portion 27a comprises a radius larger than the ?rst 
radius 25 of the proximal rotor 24 and acts as a collector and 
said folloWing portion 27b comprises a radius tapering 
toWard said distal rotor 30. 

26. The energy generative device of claim 25 Wherein each 
said at least one turbine 16 further comprises a diffuser 35 in 
?uid communication With the distal rotor 30 having an inner 
surface 36 With a radius 37 expanding With distance from said 
distal rotor 30. 

27. An energy generative device for harnessing air?oW 
comprising at least one turbine 16 having a proximal rotor 24 
positioned upstream from and generally coaxially aligned 
With a distal rotor 30 and further comprising a proximal 
channel 26 to guide air?oW having a leading portion 27a 
upstream from said proximal rotor 24, and a folloWing por 
tion 27b doWnstream from said proximal rotor 34 and 
upstream from said distal rotor 30. 

28. The energy generative device of claim 27 further com 
prising a diffuser 35 doWnstream of said distal rotor 30 and 
having a radius 37 expanding With distance from said distal 
rotor 30. 

29. The energy generative device of claim 28 including a 
distal channel 32 opening into said folloWing portion 27b 
doWnstream from said proximal rotor 24 and upstream from 
said distal rotor 30. 
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30. An energy generative device for harnessing air?ow 
comprising: 

a) at least one turbine 16; 
b) each said at least one turbine 16 comprising a proximal 

rotor 24, a distal rotor 30, and means for generally coaxi 
ally aligning and associating 152 said proximal rotor 24 
and said distal rotor 30 spaced apart one from the other; 

c) a proximal channel 26 comprising an inner surface 27 for 
guiding air?oW ?rst to said proximal rotor 24 and then 
said distal rotor 3 0, a leading portion 27a and a folloWing 
portion 27b separated generally at the proximal rotor 24; 

d) a distal channel 28 for guiding air?oW to said distal rotor 
30 Wherein said distal channel 28 opens into said fol 
loWing portion 27b; and 

e) a diffuser 35 positioned in ?uid communication With the 
distal rotor 30 to accommodate airpassing therethrough. 

31. An energy generative device for harnessing air?oW 
comprising: 

a) at least one turbine 16 and a housing 20 therefore; 
b) each said at least one turbine 16 comprising a proximal 

rotor 24 positioned upstream from a distal rotor 30 in 
spaced apart, coaxial alignment; 

c) a distal channel 28 for guiding air?oW to said distal rotor 
30; and 

d) a diffuser 35 positioned in ?uid communication With the 
distal rotor 30. 
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32. The energy generative device claimed in claim 31 fur 
ther comprising a proximal channel 26 having a leading por 
tion 27a upstream from said proximal rotor 24 and a folloW 
ing portion 27b doWnstream from said proximal rotor 24 and 
upstream from said distal rotor 30; 

33. The energy generative device claimed in claim 32 
Wherein said distal channel 32 opens into said folloWing 
portion 27b. 

34. The energy generative device claimed in claim 33 
Wherein said distal channel 32 comprises a distal channel 
opening 28 in Which said proximal channel 26 is positioned 
and a surface 33 spaced apart from and outside of said proxi 
mal channel 26 to conduct air?oW to said distal rotor 30. 

35. The energy generating device of claim 31 Wherein each 
said proximal rotor 24 further comprises a plurality of blades 
102 and means for controlling the pitch 100 of said plurality 
ofblades 102. 

36. The energy generating device of claim 35 Wherein said 
means for controlling the pitch 100 includes a motor 101 
associated With each blade 102 and at least one sensor 101a 
associated With said housing 20. 

37. The energy generating device of claim 32 Wherein said 
proximal channel 28 further comprises a surface 27 exhibit 
ing convexity relative to the channel 28. 

* * * * * 


