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A Wind turbine or other rotary device has its outer perimeter 
constructed With coils that form a rotor (26) of an electrical 
generator. A stator assembly (52) is positioned at the loWer 
perimeter of the path of the rotor and includes stator halves 
that are juxtaposed the moving rotor for generating electric 
ity. The stator halves include an air bearing that provides 
substantially frictionless contact With the rotor, alloWing the 
free rotor to move With a minimum of resistance. 
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ELECTRICAL GENERATOR FOR WIND 
TURBINE 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This is a continuation-in-part of US. Patent Appli 
cation Ser. No. 12/426,494, ?led on Apr. 20, 2009. 

FIELD OF THE INVENTION 

[0002] This invention concerns an electrical generator 
using the perimeter of a Wind turbine or other rotary device as 
a rotor of a generator and the stator that cooperates With the 
rotor to generate electricity. 

BACKGROUND OF THE INVENTION 

[0003] Windmills have been used for many generations for 
the purpose of pumping Water from the ground and for gen 
erating electricity. The basic advantage of the Windmill is that 
it uses the poWer of the Wind to rotate a Wheel having radially 
extending blades that are driven by the Wind. This rotary 
movement is converted into various useful purposes. For 
example, Wind turbines in the form of propellers mounted on 
toWers have been placed in areas Where steady Winds are 
prevalent and the Wind turbines are used to generate electric 
ity. 
[0004] The blades of the conventional Wind turbines are 
very large and made of expensive rigid material and are 
constructed to have the blades extend radially from a central 
hub, With no extra support at the outer tips of the blades. The 
conventional Wind turbine blades rotate at a high rate of 
revolutions and must Withstand both the centrifugal forces 
generated by the fast revolution of the blades and the canti 
lever bending forces applied to the blades by the Wind. Since 
the outer portions of the blades move at a very high velocity 
and are engaged by strong Winds, the larger the blades the 
stronger they must be and the more expensive they become. 
Thus, there is a practical limit as to the length and Width of the 
blades because of the expense of stronger materials for larger 
blades. 
[0005] Another type of Wind turbine is one that has sail 
Wings constructed of ?exible material that are a substitute for 
the rigid blades of the conventional Wind turbines described 
above. For example US. Pat. Nos. 4,330,714, 4,350,895, and 
4,729,716 disclose Wind turbines that do not use rigid propel 
ler blades but use “sails” that catch the Wind. The sails are 
mounted on radiating spars of the turbine. These particular 
Wind turbines include circular inner and outer rims With the 
sails of the turbine supported by both the inner and outer rims. 
The outer rim supports the outer portions of the sails so that 
the force of the Wind applied to the sails may be absorbed to 
a major extent by the outer rim so there is little if any canti 
lever force applied to the sails. This alloWs the blades of the 
Wind turbine to be formed of lighter Weight material, material 
that is not required to bear as much stress in comparison to the 
typical free bladed turbine. 
[0006] The Wind turbines of the patents cited above are 
constructed With an outer rail that extends circumferentially 
about the turbine Wheel. Rubber tires or other rotary objects 
are placed in positions to engage the outer rail so as to rotate 
the rubber tires, With the driven tires in turn rotating the rotor 
of a generator. Thus, the rotation of the Wind turbine is used to 
generate electricity. Several of the Wheels/ generator assem 
blies may be mounted, usually in an arc about the loWer 
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quadrant of the turbine Wheel, taking advantage of the siZe 
and shape of a large Wind turbine for increased electrical 
production. Also, some of the generators may be discon 
nected so as to vary the load applied to the Wind turbine. 

[0007] The prior art Wind turbines as described above con 
trol the rate of rotation of the turbine Wheel by turning the 
turbine Wheel at angles With respect to the oncoming Wind. 
Typically, the generators have an optimum speed range in 
Which they operate, requiring the turbine Wheel to rotate 
Within a range of revolutions per unit of time. Also, the 
driving of a generator involves the application of rotary 
motion to the rotor of the generator and overcoming the drag 
and frictional forces required to operate the generator. 
[0008] Thus, it Would be desirable to produce and use a 
Wind turbine or other rotary device that operates an electrical 
generator With a reduction in the drag and friction in the 
course of producing electricity, and to permit a Wider range of 
rates of rotation of the turbine Wheel While producing elec 
tricity. 

SUMMARY OF THE DISCLOSURE 

[0009] Brie?y described, this disclosure concerns the gen 
eration of electricity from a rotary source, such as a Wind 
driven turbine poWered by atmospheric Wind, and Which can 
be used to create rotary energy that is transformed into elec 
tricity. The support of the Wind turbine may comprise an 
upright toWer With the turbine Wheel rotatably mounted on the 
toWer about a laterally extending central axis. HoWever, other 
rotary devices, such as Water driven Wheels and solar driven 
Wheels may be used, if appropriate. They are sometimes 
referred to hereinafter as rotary Wheels. 

[0010] The rotary Wheel may be mounted on a support 
about a laterally extending central axis. In the case of a Wind 
turbine, a plurality of sailWing assemblies are carried by the 
turbine Wheel, the sailWing assemblies each including sail 
Wings made of a ?exible material, such as a sail cloth or 
?berglass, extending radially from the central axis of the 
turbine Wheel. Sail support cables extend substantially paral 
lel to the longitudinal axis of the sailWings. Shape control 
means may be used for adjusting the pitch, tWist and shape of 
the sailWings. The shape control means may include sail end 
supports attached to the opposed inner and outer ends of the 
sailWings for rotating one or both of the opposed ends of the 
sailWings for selectively imparting pitch and/ or a longitudinal 
tWist to the sailWing. Other shape control means may include 
spreader bars positioned at intervals betWeen the opposed 
ends of the sailWing for adjusting the distance betWeen the 
support cables, trim cables extending from the sail supports to 
the cables for adjusting the con?guration of the sailWing. A 
shape control means for sailWings is disclosed in more detail 
in patent application Ser. No. 12/426,494, the disclosure of 
Which is incorporated herein by reference. 
[001 1] The Wind turbine Wheel may include an outer perim 
eter rail that can be used for both stabiliZing and supporting 
the sailWings and for forming a rotor for a stator that together 
function as an electrical generator. 

[0012] Also, an intermediate circular rail, concentric With 
the outer perimeter rail, may be used to mechanically drive a 
generator at that position. The use of generators at the inter 
mediate rail of the Wind turbine alloWs the Wind turbine to 
drive a generator at a sloWer speed than by the outer perimeter 
rail. 
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[0013] Other features and advantages of the structure and 
process disclosed herein may be understood from the folloW 
ing speci?cation and accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1A is a front elevational vieW of a Wind turbine. 
[0015] FIG. 1B is a side elevational vieW of the Wind tur 
bine of FIG. 1A. 
[0016] FIG. 1C is a top vieW of the Wind turbine of FIGS. 
1A and 1B. 
[0017] FIG. 2 is a side vieW, similarto FIG. 1B, but showing 
more details of the loWer portion of the rotor and stator of the 
Wind turbine. 
[0018] FIG. 3 is a closer vieW of the electrical generator 
shoWn in FIG. 2. 
[0019] FIG. 4 is a close-up detailed vieW of the electrical 
generator, shoWing the outer perimeter rail that functions as a 
rotor of the generator at the bottom of its circular path, and 
shoWing the central portion of the stator. 
[0020] FIG. 5 is a cross-sectional vieW of the rotor inverted 
from FIG. 4. 
[0021] FIG. 6 is a side vieW of an outer perimeter rail that 
functions as a rotor for the electrical generator. 

[0022] FIG. 7 is an end vieW of another embodiment of the 
stator as applied to the outer perimeter rail that functions as a 
rotor, With pairs of air bearings displaced on opposite sides of 
the stator. 

[0023] FIGS. 8A, 8B, and 8C are similar to FIGS. 1A, 1B, 
and 1C except that FIGS. 8A, 8B and 8C disclose a Wind 
turbine having an intermediate circular rail With electrical 
generators applied to the intermediate circular rail. 
[0024] FIG. 9 shoWs the electrical generator of FIG. 8. 

DETAILED DESCRIPTION 

[0025] Referring noW in more detail to the draWings in 
Which like numerals indicate like parts throughout the several 
vieWs, FIG. 1 shoWs a Wind turbine 20 that is designed for 
catching the Wind and rotating for the purpose of generating 
electricity. The Wind turbine includes a turbine Wheel 22 
having an outer perimeter 23 formed by a series of angle 
braces 24 and an outer perimeter circular rail 26 that extends 
continuously about the turbine Wheel. The outer perimeter 
circular rail may be formed of arcuate segments, and as 
explained in more detail hereinafter, the perimeter rail may 
function as the rotor of an electrical generator. 

[0026] An axle structure 28 is at the center of the turbine 
Wheel 22 and a plurality of sailWing assemblies 30 are 
mounted to the axle structure 28 and extend radially toWard 
the angle braces 24 that form the perimeter of the turbine 
Wheel. 
[0027] The turbine Wheel may be mounted on an upright 
mast 32, and the mast is rotatably mounted on the ground 
support 34 by a yaW bearing 35. The mast 32 may be generally 
triangular in cross section, having one side of the triangle 
around its side facing the turbine Wheel 22 and converging 
sides of the triangle trailing aWay from the rounded side. This 
shape provides a high bend resistance against the oncoming 
Wind forces. Other cross sectional shapes of the mast may be 
used, as desired. A turning mechanism is provided (not 
shoWn) for rotating the mast 32 on its yaW bearing 35 With 
respect to the ground support 34 so as to turn the turbine 
Wheel 22 into the Wind. 
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[0028] In the embodiment illustrated in FIG. 1A, the tur 
bine Wheel 22 may include an intermediate support ring 36 
Which is concentric With the perimeter circular rail 26 and 
concentric With the axle structure 28. Both the outer perimeter 
circular rail 26 and intermediate support ring 36 rotate in 
unison about the axle structure. 

[0029] Inner sailWings 40 may be supported betWeen the 
axle structure 28 and the intermediate support ring 36, While 
the outer sailWings 30 may be supported betWeen the inter 
mediate support ring 36 and the outer perimeter circular rail 
26. The outer and inner sailWings may be oriented at different 
angles With respect to the oncoming Wind. For example, FIG. 
2 shoWs outer sailWing 30 supported at its perimeter by a sail 
end support 42, With the sail end support 42 being supported 
by a sleWing ring 44, With a motor 46 used to rotate the 
steWing ring and the sail end support. This type turning 
mechanism may be used to form a tWist and/or pitch to the 
sailWings 30 and 40. 
[0030] The electrical generator 50 is illustrated in FIGS. 
2-5. The outer perimeter circular rail 26 functions as the rotor 
of the generator. A stator assembly 52 is mounted at the 
perimeter of the turbine Wheel 22 and is positioned to receive 
the outer perimeter circular rail 26 that functions as the rotor 
of the generator. The rotor 26 is formed in arcuate segments 
about the perimeter of the turbine Wheel, and each arcuate 
segment of the rotor includes its oWn coils. 

[0031] As shoWn in FIG. 5, the rotor segments each include 
the closed housing 54 having ?at opposed side Walls 55 and 
56, inner end Wall 58 and outer end Wall 59. The electrical 
coils 60 are positioned in the closed housing With a space 62 
formed betWeen the coils 60 and the outer end Wall 59. Cool 
ing ?ns 64 extend from the outer end Wall 59 for the purpose 
of extracting heat from the rotor 26. Also, a cooling liquid, 
such as oil 66, occupies some of the space about the coils 60. 
The cooling liquid 66 may not completely ?ll the inside of its 
rotor segment, leaving a space inside the rotor segment. As the 
turbine Wheel rotates, the segments of the rotor 26 Will be 
inverted With FIG. 4 shoWing a segment of the rotor at the 
loWer arc of its rotation, and FIG. 5 shoWing a segment of the 
rotor When it is passing over the upper arc of its rotation. The 
cooling liquid 66 is in?uenced by gravity and by centrifugal 
force to move Within the interior of the rotor 26, making 
contact With the coils and With the interior facing surfaces of 
the opposed side Walls 55 and 56 and the interior facing 
surfaces of the inner end Wall 58 and outer end Wall 59. This 
tends to transmit the heat of the coils to the Walls of the rotor, 
so as the rotor moves aWay from and then back toWard the 
stator, the cooling ?ns 64 and the external surfaces of the 
Walls of the rotor tend to shed their heat. 

[0032] As shoWn in FIG. 4, stator 52 includes stator halves 
70 and 71 that are positioned on opposite sides of the path of 
the rotor 26 as the rotor rotates on the turbine Wheel 22. Stator 
halves 70 and 71 may be substantially identical and each 
includes a substantially cup-shaped stator housing 72 having 
its opening 74 facing the opposed side Walls 55 and 56 of the 
rotor 26. The edges 76 about the cup-shaped stator housings 
each have a ?at rim facing said rotor, the rims are shaped for 
forming the air escaping from the stator housings into a ?lm 
of air betWeen each stator housing and the rotor, such that an 
air bearing is formed betWeen the stator housings and the 
rotor. The air bearing reduces the friction betWeen the rotor 
and the stators. 

[0033] The coils 80 of the stator halves are maintained in 
juxtaposition With the rotor 26 by the stator housings 72. 
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[0034] A space 82 is formed in the cup-shaped stator hous 
ing behind the stator coils 80, With the space forming an air 
passage for the movement of air through the coils of the stator. 
An air conduit 84 communicates With the space 82 of each 
stator housing 72 to supply air to the air passage 82 behind the 
stator coils 80 so that the air moves from the air passage 
through the stator coils, cooling the stator coils. After the air 
moves through and about the stator coils the air passes 
betWeen the ?at face of the rotor 26 and edges 76 of the 
cup-shaped stator housing 72. As the air passes the edges 76 
of the cup-shaped stator housings 72, the air forms an air 
bearing betWeen the stator housings 72 and the facing sur 
faces of the rotor 26. The air moving from the edges of the 
stator housings forms the air bearing against the ?at facing 
surface of the rotor 26 that assures that the stator housings Will 
not frictionally engage the surfaces of the rotor. 

[0035] The turbine Wheel may be of very large diameter, in 
excess of 100 feet in diameter. When the turbine Wheel of 
such great siZe is rotated, it is likely that the rotor segments 26 
Will not folloW exactly the same paths, such that the rotor 
segments may experience a lateral Wobbling motion as they 
move through the stators, and/ or move shalloWer or deeper 
into the stator assembly 52. Because of the likelihood of this 
movement, it is desirable to have the stator move laterally in 
response to the lateral motions of the rotor, and it is desirable 
to have the rotor built With a height that is greater than the 
height of the stator so that the stator can alWays be in the 
electrical ?eld of the coils of the rotor. 

[0036] As shoWn in FIG. 3, in order to accommodate the 
likely lateral motion of the rotor 26, the stator assembly 52 
includes a support platform 86, With a support frame having 
stator support rails 88 mounted on the support platform. The 
stator housings 72 are mounted on the support rails 88 by 
means of rollers, such as rollers 90 that may travel along the 
stator support rails 88. In?atable belloWs 92 are positioned on 
the closed sides of the stator housings 72. The belloWs 92 are 
in the shape of air bags connected at one end each to a stator 
housing 72 and supported at the distal ends by the support 
frame 88 of the stator. When the belloWs 92 are in?ated, they 
urge the stator housings 72 toWard engagement With the rotor 
26, With the air bearing at the edges of the stator housings 
helping to avoid the stator housings from contacting the rotor. 
Equal pressures are maintained in the in?atable belloWs 92 on 
both sides of the stator housings so that When the rotor moves 
laterally, the belloWs tend to urge the stators in the same 
lateral direction of movement of the rotor. Thus, the air bags 
function as a ?rst biasing means engaging said stator hous 
ings for urging said stators toWard said rotor. 
[0037] In order to assure that the stators Will relieve their 
force toWard the rotor at times When the generator is to be 
deactivated, coil tension springs 94 extend from the lateral 
support structure 87 to the stator housings 72, tending to urge 
the stator housings aWay from the rotor. Thus, the springs 
function as a second biasing means engaging said stator hous 
ings for urging said stators aWay from said rotor. 

[0038] FIG. 3 illustrates the air supply system for the stator 
assembly 52.An air supply device of conventional design (not 
shoWn) communicates With the air conduit system 100. The 
air ?oWs to the in?atable belloWs 92 through conduits 102 at 
opposite ends of the stator, through an air pressure regulator 
104, and an air pressure release valve 106, to the series of 
belloWs 92. The air pressure to the belloWs is regulated by the 
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air pressure regulators 104 to apply the stator housings 72 
toWard the rotor 26, With equal pressure applied to the belloWs 
on both sides of the rotor. 

[0039] Air pressure relief valves 106 function to discharge 
the air from the belloWs 92 When the air pressure drops beloW 
a predetermined value. This alloWs springs 94 to move the 
stator housings aWay from the rotor When air pressure is 
depleted. 
[0040] LikeWise, the air pressure control valves 108 control 
the movement of air through conduit 84 to the stator housings 
72 as previously described. This maintains the cooling of the 
stator coils and establishes the air bearing at the edges of the 
cup-shaped stator housings With respect to the facing surfaces 
of the rotor 26. 

[0041] While it is anticipated that the above described 
adjustable positioning features of the stator Will be suf?cient 
to have the stator housings accurately folloW the lateral move 
ments of the rotor, the air from the air source 98 also may be 
used to form an air bearing betWeen the support platform 86 
and its support surface 112. The perimeter of the support 
platform 86 is formed With a doWnWardly extending rim 114 
that forms a closed space betWeen the bottom surface of the 
support platform 86 and the upWardly facing surface 112 of 
the support. Air is moved through the doWnWardly extending 
conduit 118 to the space 116, generating enough upWard 
force to tend to lift the support platform, thereby forming 
spaces beneath the perimeter rim 114 With the movement of 
escaping air 120. The escaping air 120 forms an air bearing 
beneath the support platform 86, alloWing it to move in lateral 
directions, folloWing the lateral motions of the rotor 26. 
[0042] FIG. 7 illustrates a modi?ed stator assembly 122 
that includes in?atable air belloWs 124 that urge the stator 
halves toWard the rotor 26, but the air bearing is displaced 
laterally from the stator halves. A pair of air bearings 126 and 
127 are supported by the stator halves, such as stator half 128, 
so that the air bearings 126 and 127 are movable in unison 
With their respective stator half. The airbearings are displaced 
laterally from each other and from the stator housings so as to 
assure more perfect alignment of the stator housings With the 
moving rotor surfaces. 
[0043] FIGS. 8A, 8B, and 8C illustrate an air turbine Wheel 
that includes an inner rail 130. Inner rail 130 is circular and is 
concentric With rotor 26 of the prior ?gures. The inner rail 130 
may be formed With the coils of a rotor, and a ?oating stator 
assembly 52 of the type illustrated in FIGS. 2-5 may be 
applied to the inner rail 130. The inner rail 130 of the turbine 
Wheel 22 is displaced laterally of the main portion of the 
turbine Wheel, adjacent the mast 32. As shoWn in FIG. 9, the 
stator 132 may be positioned to receive the inner rail 130 for 
generating electricity. 
[0044] While FIG. 2 shoWs the electrical generator 50 at the 
perimeter rail 26 and FIG. 9 shoWs the electrical generator 
132 at the inner rail 130, it is possible to have electrical 
generators mounted at both the perimeter rail and the inner 
rail. With this double arrangement, the electrical generator at 
the inner rail may be used in high velocity Winds Where the 
movement of the rotor through the stator is relatively sloW, 
and the electrical generator at the outer rail may be used in 
sloW velocity Winds Where the movement of the rotor through 
the stator is relatively high. 
[0045] It Will be understood by those skilled in the art that 
While the foregoing description sets forth in detail preferred 
embodiments of the present invention, modi?cations, addi 



US 2010/0264661 A1 

tions, and changes might be made thereto Without departing 
from the spirit and scope of the invention, as set forth in the 
following claims. 

1. An electrical generator for a Wheel mounted for rotation 
on a horizontal axis, said electrical generator comprising: 

a circular rotor mounted on said Wheel and extending con 
centrically about the horizontal axis for rotation With the 
Wheel in a perimeter path about the horizontal axis, said 
circular rotor including radially extending opposed 
sides, 

a stator positioned at the perimeter path of said rotor, said 
stator shaped for receiving said rotor and generating 
electricity in response to the rotation of said rotor, said 
stator including a pair of opposed stator housings posi 
tioned on opposite sides of said rotor, said stator hous 
ings each including a ?eld coil opening facing said 
opposed sides of said rotor, and ?eld coils positioned in 
each of said stator housings and facing said rotor through 
said ?eld coil openings, and biasing means for selec 
tively urging said stator housings toWard each other and 
toWard said rotor, and second biasing means for continu 
ously biasing said stator housings aWay from each other 
and aWay from said rotor. 

2. (canceled) 
3. The electrical generator of claim 1, and further including 
air supply means in communication With said pair of 

opposed stator housings and said ?eld coils for supply 
ing air to said stator housings and said ?eld coils, 

said stator housings each having a rim facing said rotor, 
said rims shaped for forming a ?lm of air betWeen the 
rim of each said stator housing and said rotor, such that 
air bearings are formed betWeen said rims of said stator 
housings and said opposed sides of said rotor con?gured 
to maintain space betWeen each said stator housing and 
said rotor. 

4. The electrical generator of claim 3, and Wherein said air 
supply means is con?gured to cool the ?eld coils in said stator 
housings. 

5. The electrical generator of claim 1, and Wherein said 
rotor is formed in series of arcuate segments. 

6. An electrical generator for a Wheel mounted for rotation 
on a horizontal axis, said electrical generator comprising: 

a circular rotor mounted on said Wheel and extending con 
centrically about the horizontal axis for rotation With the 
Wheel in a perimeter path about the horizontal axis, and 

a stator positioned at the perimeter path of said rotor shaped 
for receiving said rotor and generating electricity in 
response to the rotation of said rotor, said rotor formed in 
series of arcuate segments, Wherein said arcuate seg 
ments each include an oil chamber for cooling said rotor. 

7. The electrical generator of claim 6, Wherein said rotor 
includes cooling ?ns for cooling said rotor. 

8. (canceled) 
9. An electrical generator for a Wheel mounted for rotation 

on a horizontal axis, said electrical generator comprising: 
a circular rotor mounted on said Wheel and extending con 

centrically about the horizontal axis for rotation With the 
Wheel in a perimeter path about the horizontal axis, said 
circular rotor including radially extending opposed 
sides, 

a stator positioned at the perimeter path of said rotor, said 
stator shaped for receiving said rotor and generating 
electricity in response to the rotation of said rotor, said 
stator including a pair of opposed stator housings posi 
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tioned on opposite sides of said rotor, said stator hous 
ings each including a ?eld coil opening facing said 
opposed sides of said rotor, and ?eld coils positioned in 
each of said stator housings and facing said rotor through 
said ?eld coil openings, and 

Wherein said ?rst biasing means comprises in?atable air 
bags for selectively urging said stator housings toWard 
said rotor and for relieving the urging of said stator 
housings toWard said rotor, and second biasing means 
comprises coil tension springs for continuously biasing 
said stator housings aWay from said rotor. 

10-11. (canceled) 
12. The electrical generator of claim 1, and Wherein said 

second biasing means includes a spring in biased relationship 
With each of said stators for urging each of said stators aWay 
from said rotor, and said biasing means includes in?atable air 
bags in biasing relationship With each of said stators con?g 
ured for urging said stators toWard said rotor. 

13. The electrical generator of claim 1, and Wherein said 
Wheel is a Wind turbine and includes a plurality of radially 
extending sailWings for catching the Wind. 

14. An electrical generator for producing electricity com 
prising: 

an annular rotor formed by a series of rotor segments, each 
said rotor segment including coils, and said rotor seg 
ments extending about a lateral axis of rotation and 
rotatable through an arc of an annular path, 

a stator positioned at said arc of said annular path of said 
segments, said stator including coils positioned on 
opposite sides of said arc of said annularpath and shaped 
to receive there betWeen said segments of said rotor, and 

?rst biasing means for yieldably urging said coils of said 
stator laterally toWard juxtaposition With opposite sides 
of said rotor and generating electricity and for moving 
laterally With said coils of said stator in response to the 
lateral movement of said rotor While continuing to gen 
erate electricity. 

15. The electrical generator of claim 14, and further includ 
ing an air supply means for forming an air bearing betWeen 
said rotor and said stator for maintaining said stator juxta 
posed said rotor. 

16. The electrical generator of claim 14, Wherein 
said stator comprises stator housings, said stator housings 

positioned on opposite sides of said annular path, said 
stator housings each including a stator opening facing 
said annular path, 

said coils of said stator positioned in said stator housings at 
said stator openings and facing said annular path, 

said stator housings con?gured for forming air bearings 
betWeen said rotor and said stator housings, and 

air supply means for supplying air to said stator housings 
and forming said airbearings and maintaining said stator 
housings in juxtaposition With said rotor. 

17. An electrical generator for producing electricity com 
prising: 

a pair of concentric annular rails including an inner rail 
movable about an axis along an inner annular path and 
an outer rail movable about said axis along an outer 
annular path, 

an inner electrical generator positioned at said inner annu 
lar path of said inner rail, and an outer electrical genera 
tor positioned at said outer annular path of said outer rail. 
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18. The electrical generator of claim 17, Wherein said inner 
rail comprises a rotor of said inner electrical generator and 
said outer rail comprises a rotor of said outer electrical gen 
erator. 

19. The electrical generator of claim 19, and Wherein said 
inner electrical generator includes an inner stator and said 
outer electrical generator includes an outer stator, and air 
pressure means positioned at said inner stator and at said outer 
stator for urging said inner stator toWard said inner rotor and 
urging said outer stator toWard said outer rotor. 

20. An electrical generator for producing electricity com 
prising: 

a pair of concentric annular rails including an inner rail 
movable about an axis along an inner annular path and 
an outer rail movable about said axis along an outer 
annular path, 

an inner electrical generator positioned at said inner annu 
lar path of said inner rail. 

21. The electrical generator of claim 21, and further includ 
ing an outer electrical generator positioned at said outer annu 
lar path of said outer rail. 

22. An electrical generator for a Wheel mounted for rotation 
on a horiZontal axis, said electrical generator comprising: 

a circular rotor mounted on said Wheel and extending con 
centrically about the horiZontal axis for rotation With the 
Wheel in an annular path about the horiZontal axis, said 
circular rotor including radially extending opposed 
sides, 

a stator positioned at the annular path of said rotor, said 
stator shaped for receiving said rotor and including a pair 
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of ?eld coils positioned on said opposite sides of said 
rotor and generating electricity in response to the rota 
tion of said rotor, and 

biasing means for selectively urging said stators toWard 
each other and toWard juxtaposition With said radially 
extending opposed sides of said rotor for generating 
electricity in response to rotation of said rotor in the 
annular path, said biasing means con?gured for moving 
said coils of said stator laterally in response to the lateral 
movement of said rotor While continuing to generate 
electricity. 

23. The electrical generator of claim 22, Wherein said bias 
ing means comprises air operated belloWs. 

24. The electrical generator of claim 22, Wherein 
said stator comprises stator housings, said stator housings 

positioned on opposite sides of said annular path, said 
stator housings each including a stator opening facing 
said annular path, 

said coils of said stator positioned in said stator housings at 
said stator openings and facing said annular path, 

said stator housings con?gured for forming air bearings 
betWeen said rotor and said stator housings, and 

air supply means for supplying air to said stator housings 
and forming said airbearings and maintaining said stator 
housings in juxtaposition With said rotor. 

25. The electrical generator of claim 22, Wherein said bias 
ing means comprises a spring. 

* * * * * 


