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notive power to be connected to the body to cause it
to rotate about the first axis at a rotational speed
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accordance w second pres
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roﬁ@tlv@po\a&out an output axis, the nethod conprising:

frou nII‘hen thethod preferably further comprises adjusting the inclination angle in
dependence on the desired speed of rotation of the output axis of the motor. In this
case, the desired output speed and/or desired output torque of the motor may be
selected and the inclination angle adjusted accordingly.
The method preferably further comprises using some of the generated motive power

perform the step of rotating the body about the first axis. In this case, the amount



a body for rotation about first, second and third
axes, the first axis being oriented with respect to

w0 b@s®ewond axi s at an inclination angle, the BEDmB06/054206
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axis constituting the output axis of the notor,
wherein rotation of the body about the third axis
gi p@Serlsbed 8 paefeﬂaalygﬁfﬁdieﬁt hie ovdtCoiné tel cnBregedses arising from
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neth referably further conprises adjusting the

n angle in dependence on the desired speed
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generated_npotive p ﬁe$ga€er or the step. of rot atin

the By %nedu%lagrﬁ@ i m&ihesre afiye pri¢rdationQf the pxes o rotation of
anauﬂpmm[?fm Iﬁﬁt@ﬂoil’ElgﬂfeeIf enabl y S;Jf ficient to

over ¢one ner ay.,,| gsses ar romifriction

Dot FiEURe i GRS hIREE yR A5 ioPFieh Lirild RapiGHo sonerate
Ththe putpsie motive pewern afrthemiotm s thureal net hod of

manu h 0 t i P
abovegfali%‘eé t%gFl g ?ng;)?%g (}Qﬁﬁ e?¥ b@dﬁftﬁ@ ﬂ)rﬁlsoédaesolla %911ndrlcal
veWhegl@, Wlﬂﬁ]éilsam@@l’f%ﬁ goagially opretatipp shaft 3 Eritetation fheggwith about a
Thﬁrs’t Bie Elt TR rofAoR RAS B & MobMbd YakhR alﬁml&' g5 %y means of inner

ur.e e romthe, at ere
S UBbe bl e S e SR B i€ By 15 rotation
c oaiﬂmnsmamp,trefemedmbeﬂdwhy tiee inelinaidn asisOeyf inoad ofloatee bearings 8,
[3 h riher extan
r earrl%)dvtlgﬁ gecon%{ﬁuatdl eg'?i i ?ug}flh 0?1 { q v&(/i ﬁﬁ g%gl Caggrlaﬁle bearlngs 10
fr mdltﬂtraé ltaqanmeqateefﬁletlmtddée @am&ahom Q)Sﬁghnéams i eonstltutmg the

usj)lﬁg [ab[x fp1i s powered by a nethod as defined
abov 38 Invention further extends to a nethod

of g@hef%@tmgshéft e theowheel dds erysed togotagrrbout therirsteptis 4 by means

abe/h elddtié mofd 10 d @ttRe BhRYEof iBputcRote ptdver MEhedIédtid motor 12

' ortnggf Ibg rplwovovtaretd b(}e, arggltttery II‘Be rote(l:{‘}/on Shaft 3 is mounted at an inclination angle 0
relative to the output axis 11 of the motor 1 which is greater than 0 degrees and less
than 90 degrees. This can be seen more clearly in Figure 2. The wheel 2 is mounted
such that the first axis 4 and the second axis 11 intersect at the centre of mass of the
wheel 2. A plane 13 is indicated in Figure 2 to illustrate more clearly the location of

the wheel 2 in space, and a cube 14 is shown purely to illustrate the relative orientation



[39] A preferred, non-limting enbodi nent of the
present invention will now be described with reference

W0 ooBlaetoat conpanyi ng drawi ngs, in which; [40] MTB20061054206
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[50]

[51]

[52]

illustrates is a schematic ¥iew of a notor in
accordance with the preferred enbodi nent of the
prelstﬁahxésnventi on; [41] Fi gure 2 is a diagram

il t t at f th

ot i iyt i oTs BB Lo oo G ¥ Rlacofl 3 33 fpereby atso
[ 4®@]thé-wheele Souta thimdi axgy kﬁ;rdeiﬁlhadsasnlaﬂ mplnatios adisy wbi'chdm per-

in m&lpartbgﬁf%%hé ﬂrs@gﬂg h%ﬁd% sell[ %@] (ﬂgc tin Ihe sense of
nmot i ve power. of tor o gure err

tolnqeﬁﬂﬂélwllnﬁlme . conprises a body in the form of

a sofrhid givesirflelid £ Adtatidrastlthefih 6§ 4 1aBo kNN REnd; QBtpuBhriY 11 of the
on a rqtation shaft 3 for rotation therewi th about a

fiP9%Tdxis 4. The rotation shaft 3 is nmounted within

an i Thehydraglil bl Soservmaﬂdmoﬁallym@re\kmamie mlg:imatlonT ingle e of the
in [ ag W t hin ut-er
N e T

t he Imeperationiod mheamps)r 1pthe weheek? isffirsttaasedie mtaue;gﬂ;o'& the first axis 4

anﬁintfl q@ex%s&ﬁ rﬁ%r&[ el critidaf ﬂdfa@ionél%ﬁé%" The ﬂydi‘aﬁllfﬂ ﬁn@lS is then

franme via frane eari ngs such It can rotate
r e@qﬂlat%sq 25 tp Pk dAraug t%@su’fhesl % ydygetlnyip gheyipner bearings 6 and

COfhgrbiatibn SHAft NeboattheUhclinstion &fis 16 andhi tﬁé sélnse bﬂﬂﬂcre-ﬁﬁlﬁg in-
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L otaiPR aTE e Ths B’ ASe Y ipumionst SRS gt § ablihepuput axs

121 bHmtdver, byotntweofahe rotgtivn ofohe whegh @vabove theeridta abtaticnal speed

m) l?)rut éﬁ% fﬂ:gtyaxps 4% %8‘@%{[1%9 t(l;)r}iué?l b%h%rg{eﬁ WII ha{sqalt Erl}p%?ent also about

an I'n C
othte h@clmatlmaxlakﬁi butjin thf oppositersenes, i.¢. eewaﬁilgg ghckinateon angle 0.

t htpis QedlBGA ﬁﬁ&u@éh‘EisésQﬁé fitsP @Rs 990 AR B8SitiondllySatiolithE $nclination
seen {lra[ecear in Figure 2. The wheel 2 i's nmounted

S UHS {61 the sense s at tosgegiceshefiglipafiong@alsiy Figweyen fiis movement is
i nilﬁ)&&ﬁﬁhtlﬁbreb&&e@wme&ly@fauﬁ&$ﬁn af, whiehwbe @b a abddment. As a

01 B3 el BELBRF O hE et T rolhon staff 3Rt Bl s and e
c usseondicriadleshabant the K)etpylt 20s i1 isuscneaded. Ahdhiy stdget a laad may be
oré@%?%%%rﬂupgf% tot 2] A hydraulic ram 15 serves

e rotation shaft 3 and thereby
al so éfaflﬁ% owlvé é'lydrzmh%tm 13 i qompralledbya gontrod apit 4 & vhaeh is
E Eﬁl ned ?Vﬁﬁtﬂoﬁiﬁoﬁi%’ngﬁalts #ﬁbhﬁ@ sdnSo@bt Q@%D Wﬁé&rls Bﬁil?teHQ)n the
irst ax second .axj s r.ect ed
e ! 5 (Confel NS G R BAS SRl gnis 14 i eaggnse to the
Thp@’sng)mglaﬂs aftect thedydeiubic pmsSuré irt the hﬁfd'ilfaﬁhc axn $5 do as to cause the
1%&'1% (é'hgle 8%{%6 r%léﬁpeugo A& 01§t r cr c?lf 7ttP e etsﬁ'éd 1111011115#17(Jn angle 0.
rau ic ram Serves a fonally 1O preven .
t he il“h@ tomiel it 12 providey ccntrwlrsgdaISert cmtlro;ﬂmg the spaed of rotation of

r OfdtyhHag1 2, rihé fﬁ%hﬁa@féﬁ%ngl%@eﬁidttﬁ% hﬁﬁ%lﬂﬁie Hlthd eﬁ%h\?ﬁ eripfed As

torque. |48] In operat
i sindjca a@ﬁYFsél%P ipglinagon paglg 948 contralled .bmrt%@féhmhydrauhc ram 15.

By controlling these parameters, it is possible to control the output rotation speed of
the motor 1.

A feedback mechanism in the form of a belt 18, an alternator 19, an electrical
harness 20 and the control unit 17 serves to supply a portion of the output motive
power from the motor 1 back to the electric motor 12.

The orientation of the inclination axis about which the torque is applied and the

sense of the torque are illustrated in Figure 3, in which it can be seen that the wheel 2



until it exceeds a predetermned critical rotationa
speed. The hydraulic ram 15 is then actuated so as to

W@pEBP449t or que to the wheel 2 indirectly via PCEIB206054206
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bearings 6 and the rotatiors shaft 3 about the
inclination axis 16 and in the sense of increasing in
cI fdﬁaﬁési Aboubthg festGxis which iyganlihdation angdlOO atithadspelt to the

st. axis out out put
i Seethd e 3 SRRl Spld Lo byegflc Y Soptidd i the
cr dir¢ctioh indicated bynthe aspwe dumbenet 2 handf the stsubitng geattiom torque arises
' ehé AfedRhiitficdisd GPRRTHS Bl #aSs a component

0

al so about the ation axis in the opposite
sens@althpugh inghe Er@thr@émb@dxmﬁm thedfirsorish gndthg secomid gxis 11
r emgdricRNatlthé Géiﬁrec‘(ﬁlﬂﬁc@§ of the wWhebF3, aﬁéfn%tlée &iParlp@in@htS are envisaged in

addi t a he i.ncljnation.ax 16 in_the

o bish 36 ! ol Secind e 46 PphOfersedh o g gther, or indeed neither,
Howfetie first tahid Sedfm& ax@may pass thiewshbe téntrepufanan e thelyheel.
t he uIi h. act e

; esuf%’gﬂlt ea re 1a détﬁ%t' f\f[ghrg){e;l ﬁl Iﬁ(t)tﬁrc’ of\?ﬁlegf)elférr 4{' ehmb(ﬁli\‘mgnt is il-
r oluatrated WéthafStoua)ut tkie ht)nz(mtalcnha acsorsweuld furtesion sxitrits output axis
cr gdly d%s@&PdHenEéﬁg npoutput axis 11 is increased. At

this Stage, a may be applied to the output of the
nmotor 1. [49] Operation of the hydraulic ram15 is
controlled by a control unit 17 which is supplied with
position signals froma sensor (not shown) which is
nmounted on the hydraulic ram 15. Control signals
generated by the control unit 17 in response to the
position signals affect the hydraulic pressure in the
hydraulic ram 15 so as to cause the inner cradle 5 to
rotate relative to the outer cradle 7 to the desired
inclination angle q. [50] The control unit 17 provides
control signals for controlling the speed of rotation
of the wheel 2, the inclination angle g and the
magni t ude of the applied torque. As indicated above,
the inclination angle q is controlled by virtue of the
hydraulic ram 15. By controlling these paraneters, it
is possible to control the output rotation speed of
the notor 1. [51] A feedback mechanismin the form of
a belt 18, an alternator 19, an electrical harness 20
and the control unit 17 serves to supply a portion of
the out put notive power fromthe notor 1 back to the
electric notor 12. [52] The orientation of the

i nclination axis about which the torque is applied and
the sense of the torque are illustrated in Figure 3,
in which it can be seen that the wheel 2rotates about
the first axis 4 which is at an inclination angle q

W th respect to the second, output axis 11. The torque
applied by the hydraulic ram 15 is applied in the
direction indicated by the arrows nunbered 21, and the
resulting reaction torque arises in the direction

i ndi cated by the arrow nunbered 22. [53] Although in
the preferred enbodiment the first axis 4 and the
second axis 11 intersect at the centre of mass of the
wheel 2, alternative arrangenents are envisaged in
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which the first and second axes do not intersect, in
whi ch case either, or indeed neither, of the first and

waeesngioaxes nmay pass through the centre of neERGI/B200d154206

wheel . [54] It will be appreciated that, although the
notor of the preferred enbodinent is il lustrated wth
its output axis horizont maiﬁ not or woul d function
with its output axis in d Sred orientation. d ains
[1] A mﬁ&br foR ekt AT pAblAfdn %B&lﬁtah%tp%b QHE, tﬁ@n%r%hpnsmg
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an 1 nclin
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about third axisi giesaise $o gchangein the indinatighamgle i n t he
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enabl e a source © be connected t
body téPnageiedtq the b@dsf &W&e i poietate plout rhesﬂrsfa%&l%at@trowuonal speed
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om0V BB e Rk AR A A Sk Sofh & in o0
li mtidegreest ati on of the body about the third axis in

the sepggmsGbr ARkiEddiaten bf‘ﬁie'b%ﬁ%r 'ae Bt FOhfd WRisGR tﬁ@s‘éhﬁa of

ot herwi se occur as a resul count er - tor
such tfiesreasing nclipptionangls which veoudd othgawise pegur aw gesw phthe

I especéounterith@us, %ﬁ&ﬂﬂlaﬁ?hb&ndlﬁhﬁﬁdnﬂ&lg& 6ahe ﬁrsIt lari3 wth respect to the
degrees and l.ess than 90 g]gj%%esl, %ﬁrleb% q)(il ti at e,

or to THE? %eg%fmnss%fsaeta“ v0 dggraes 41 16¥ P4

about thheeby ¢a Dritthteor $o Bwrease the spedaf aption of the hn)dmbout the

2] A SR o35 P hADTRA ilifelfiobcr ! UL NEr COMPLT &1 g

such a source IS connected to
t he bofynefer @Ssclmmedamglélmtl fustheeqaeprisingoweh alseurce pEmotive power

axi s afyhikh ﬁ@é&ﬁlb&@&i{o HE86 kd‘asecls(éﬁﬁ’s‘é iffo rbR& about the first axis at a
predeterm ned v% r as %Ifal nmed in claim

2, f urforationglspg lesé’é ‘?‘i"égﬂ%e WU r ansmitting
not i veApomer asf (ﬂﬁﬁ‘ieﬂhﬁcmtl I29fi1rl§hfar ¢dmeprizarepyfeadtaok nicass for

second,_axis.to the sourc DL ive

e ol el el spaWer Frofdnd Rk PRI oy otday e eSha avis o
ar r angbd source ptmetive pewdrf | CI ent notive power to the

SOUr CEA otBP£§ S &ndel e Elatd? 30WhEEMN The ?é%ﬁbe?&%%)ﬁt Ihsoaﬁ-gﬁnged to

ar|S|ng rom rrction uefothe rotation o
about F#HBm| sudficigntimotiye posigr tethe seuree of motive power to overcome the

energy losses arising from friction due to the rotation of the body about the first

axis at regime state.

A motor as claimed in any one of claims 1 to 4, further comprising means for
controlling the source of motive power so as to cause the body to rotate about the
first axis at said rotational speed in excess of the predetermined value.

A motor as claimed in any one of claims 1 to 5, wherein the torque applying
means is arranged to apply the torque to the body when the selected inclination
angle is greater than 10 degrees and less than 80 degrees.

A motor as claimed in any one of claims 1 to 6, further comprising means for

controlling the magnitude of the torque applied by the torque applying means.



[5] A notor as clainmed in any one of clains 1 to 4,
further conprising neans for controlling the source of

WOorpiosMetopbower so as to cause the body to rotat BCEHIB2006/054206
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the first axis at said rotabi onal speed in excess of
the predeterm ned value. [6] A notor as clained in any
one of AGhétonEs clalhredsn aleReedfitldiing 1tto7¢wherdfinthy lifgting means is

' t he, bod .
e sckBRe S A s RBRah Ante p&hHtaut B WiFLAS Yok el me in-
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the limtin ans_js.arr
of t he B9 PasrRimed el 6 dumber CompRIng pgany S&ﬁctmg a desired
cli nat d)l[tputa;pgédaofafle trioeorfand Shusing the udjubtingerap@s tto hdjusthke in-

Secon dcl?na'tlgn f“éﬁlg ¢ e%?rrldenc e se eg{e%%%t i g%eeﬁs s than

80 degrees. as OC Al e
cl ai msAdmetor &, cldimed lve claigo fr ickimd Onfuather ¢<unpr§d}gmeamgor
the i n@lécﬁﬁ% 'a‘a@s@é?l%ugput &c;rﬁ e ﬁf tﬁ@'irﬁfto@ﬁld%hﬁﬁﬁlgg {na 1ﬁélﬁhﬁén angle

6, further risin or selecting a desired

out putméEé@HieQFe ?m@eﬁﬁlﬁgﬁdﬁh‘&’ub@weng t he adj usting

nmeans AGné@di aSdlaifed ih BnLbid GidlAms anghe, wherd@RBOARAKS or applying
on the sel ected output.speed. [11] A notor as cl ai med

in claf HArers Cf’n&r’éﬁ‘rgi urther conprising means for

sel ect Angotar abe:ﬂaumed 110 Hil)poﬂe dofalajons 1ab 11 hehereinahe ameans for applying

adj ust Jé g,g que p Eé &?etdrqﬁ(irg%g Aﬂleh%#alﬂ%gglﬂd? Eﬁ ﬂwtrgrﬁ and an

sel ect as 't
one ofe1@¢tmmﬁgn¢t1¢wn11 wherein the neans for appl y| ng

a tor QA%&GPI)J dlﬁﬁl%d@nﬁﬁ’}r bﬁhgof ik 140 rIQtQﬁeréﬁl thé ﬁhﬁ’@r% means is
in any one 88}0 ai ns wherein th

ol v HEAMECS 15 BT BET SRS PO e Doy okt e el 'sxid 2 the sense of

hydraudieceeasmg]m@naﬁ@uﬁ@dgc ram and an el ectromagnetl c
ram

13 o STy FREORES el Mo A2 wBtre R ot o applying
any roi mrqmeo\festaﬂ@tlbmjb' abhmhnnthrg méansd axis in the

sense Alm6FLCAZHRA if B bAAPnR19h 4, fiabindnd Rl fing¥cans

clainmed in any one o erein
nmeans §QRPTESHRY AbHmgNt: orque serves additionally as the

l'i m ti AGnéBARSclailnkllin AnyBRO6f dims [13b T8dwhétette A€ afd second
claims 1 to 14, wherein the limting nmeans conprises

an abu"l"i?ét’ﬂtersfcﬁ] A notor as claimed in any one of
cl ai msAdmdtor dsiclaintedriebny diecoffdlaisk 1and7seherai th st axis passes

I nter Sﬁl%u'gh substantially the centre of mass of the body.
A motor as claimed in any one of claims 1 to 18, wherein the second axis passes
through substantially the centre of mass of the body.
A motor as claimed in any one of claims 1 to 16, wherein the first and second
axes do not intersect and the inclination angle is defined as the acute angle
between the first and second axes when viewed along the direction of the shortest
line joining the first and second axes.
A motor as claimed in any one of claims 1 to 20, wherein the body is
cylindrically symmetrical about the first axis.
A motor as claimed in claim 21, wherein the body comprises a cylinder the

thickness of which is tapered from a maximum value proximal to the first axis to



[18] A notor as clained in any one of clains 1 to 17,
wherein the first axis passes through substantially

W@ b@soetdT e of mass of the body. [19] A nptor BGI/IB2006/054206
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claimed in any one of clains 1 to 18, wherein the
second axi s passes through substantially the centre of
mass  od mikigtuaoOdlue Al cirbuiiBéroiceas cl ai med in any one

f cl 1 16, .wh fi d
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groun

0o o, Anghelpuouigibhy ShelerrassmblioPteBivasdisied it one of

rrassesclamsrﬁtexﬂ?f or rotation about the second axis.
[27] AR i ses a
S v%gfc éau% dEEPEl%Ezs ﬁf&@lf&&n X‘ffﬂlﬁ)'aﬁglg{w

conbi nétwebwlwsw&almednsclﬁm 28, Hube figrmeeican atcrathe rmt ors

to rot ghenhiie SEPHHRA A Ahiny 28 Pthe 2680 601 FhleRBaine SBERE.
but at dliferent respecti ve phase angl es and ans fo

conbi nf\AGleCHIEIY EEPTRIOREPTRRS RS ABIOFFOTRpRembY BF Botors jclaimed in
A vehi glyeone@felaeds byo a7.not or or assenbly of notors as
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[ 30] Amveiting &baly fot mitatea abnutdfiraf, sec®8d iand thiwel dxes, thaofirst axis
an ai rﬁ&ﬁ%{mel{t&i"&luﬁr B G ﬁle%éc@dadx[ﬁg]ah%]&lln idh %élé @he second

the for a wat er rne vehi ectric
gener add¥ CAsHING thegruspyhskisiof dhe lag@érfmeyelaﬂotﬁwbefsthabody about

cl ai meghe ithird@aRls SiRes Afe t%'aaihﬁﬁge]inttﬁ’e &ZImf{tﬁyﬁ]an efret hod of
generat| ng r on ab an out axi e nmet ho
donpr | Site B B Ty oL G ot Fgetaforuhsnss it SRERSeta pre-
seconddaethihdd valugxes, the first axis
applying a torque to the body about the third axis in the sense of increasing in-
clination angle when the first axis is at a selected inclination angle with respect
to the second axis which is greater than 0 degrees and less than 90 degrees;
limiting rotation of the body about the third axis in the sense of decreasing in-
clination angle which would otherwise occur as a result of the counter-torque,
such that the inclination angle of the first axis with respect to the second axis
remains greater than 0 degrees and less than 90 degrees;
thereby to initiate, or to increase the speed of, rotation of the body about the
second axis so as to generate motive power.
A method as claimed in claim 33 further providing an additional, external torque

to the body about the output axis of the motor to prevent time delay.



being oriented wth respect to the second axis at an
inclination angle, the second axis constituting the
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[44]
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about the third axis givesieise to a change in the

inclination angle; rotating the body about the first
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met hodde? &laimed in claim33 further providing an

additio a? external torque to_the body about the L.
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[ 36] ' ' [Jn 33 to 35, wherein
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33 to [ conpri‘sing HJustlng 1cl'1 na
angl e. offthopengraied Mot vaBoweTAP PEHOTM the signeizgtating thethedy about the
conpr i fispakik Bﬁ;gﬁ&pstﬁ& sel ecting a desired output

T GopRrBhL sl ed 1 gpih 3o Bt dfe et of e gover so used
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out put Tt orque o e notof and adjusting the

i ncl i nAtmeshod of manufacturing a vehicle powered by a method as claimed in any
one of claims 33 to 44.
A method as claimed in claim 45, wherein the vehicle is in the form of a road
vehicle.
A method as claimed in claim 45, wherein the vehicle comprises an aircraft.
A method as claimed in claim 45, wherein the vehicle comprises a water-borne
vehicle.
A method of obtaining a supply of pure water from the atmosphere by cooling a
surface which is exposed to the atmosphere using a condenser pump powered by

a method as claimed in any one of claims 33 to 44.



angl e in dependence on the sel ected output torque.
[42] A nethod as clained in any one of clains 33 to

W@ 2080k®PEIi N the step of limting conprises prRUEM2200654206

[50]

[51]

any rotation of the body ahdut the third axis in the
sense of decreasing inclination angle. [43] A nethod
as cl anmeéhodofeynoding pollations rom the adabsphdté b@susing air from the

conpri si ng ,usi sonme af. th erated notive.power to
per f or AoNRICEs rbe iminsd tbrofien ¢ HlSLEE 2 BYnb Whid ¥ ppypted by a
axi s atnethediasrelagheat in.anfy 44¢ ofclaimshiiotozd. cl ai med in

cl ai m ASncHBF6 ekl BBy AlinTArhdi ol QNRKITRA it flone of
is sufficrent t Gvercoms ¢ he en rgy losses arisin
from felpgmsHodde to the rotation of the body about
the first axis. [45] A nmethod of manufacturing a
vehi cl e powered by a nethod as clained in any one of
claims 33 to 44. [46] A method as clained in claim 45,
wherein the vehicle is in the formof a road vehicle.
[47] A nethod as clainmed in claim45, wherein the
vehicle conprises an aircraft. [48] A nethod as
claimed in claimd45, wherein the vehicle conprises a
wat er - borne vehicle. [49] A nethod of obtaining a
supply of pure water fromthe atnosphere by cooling a
surface which is exposed to the atnosphere using a
condenser punp powered by a method as clained in any
one of clainms 33 to 44.[50] A nethod of renoving

pol lution fromthe atnosphere by causing air fromthe
at nosphere to be punped through a filter using a punp
which is powered by a nethod as clainmed in any one of
clainms 33 to 44. [51] A nethod of generating
electricity using a nmethod as clained in any one of
clainms 33 to 44.



