WO 97/ 36093 : - o
PCT/ Nz97/ 00012 L ' . TITLE: A ROICR. -

BACKGROUND Qo §560bdN\VENTI ON- ... The present inventio es to
|nprovenent§E|E and relating to rotors. © ‘The te&ﬁ&ﬁb%@ 12
used in the present specification as atvery broad = termcovering any .
rotating body the rotation of which is able to perform useful wor k. Such
work may include functions anal ogeus to those performed by . known

gyroscopes and rotational energy storage devices, as well as, it is

bel i eved, "di spl acenent and control functions. iprorientatable bodies.

The innunerabl e uses of the presentyitgveRb9pRW || becone apparent to

those skilled in the engineering, aeronautigal and other fields but it is
to be  understood that the present i nvention has application wherever the

rotatlon of
. - BACKGROUND OF TH_E INVENTION

The present invention relates to improvements in and relating to rotors.

The 'térm "rotor".is used in the present specificaiion as a very broad
term covering any rotating body the rotatil_on of which is able to perfbrm useful
work. Such work may include functions analogous to those performed by
known gyroscopes and rotational energy storage devices, as well as, itis -

believed, displacement and control functions in orientatable bodies.

The innumerable uses of the present invention will become apparent to
those skilled in the engineering, aeronautical and other fields but it is to be
understood that the present invention has app_hcatnon wherever the rotation of-
a body to perforrﬁ useful worl_c is involved. Immediateiy_apparent uses pf the
present invention will therefore include the rotating core of an electrical
generator or turbine, a gyroscopic body the rotation of which may be utilis-éd
as a stabiliser within a land, sea, air or space vehicle or as a means of
effecting a displacement of a land, air, space or sea vehicle, a rotating

crushing member of a pulverisers, or even as a toy.

Whenever the term "rotor” is used in the present specification it.is

therefore to be understood that it is intended to cover all possible uses,



a body. to-pérformuseful work is involved. Immediately apparent uses of the
present ention-wll therefore include the rotating core of an electrical
‘urbine, a gyroscopic body the rot ation:-of which may be
._;97&53%3ab| liser within a land, sea, air ‘of spateTmeswoobe or- as
-effecting a displacenmenf,of a land, air, space or sea -
tatl ng crushi ng nenber of a pulverisers, or even as a toy.
"rotor" is used_in the present spe(:lflcatlon it.
it is intended to cover all pOSSIb|e uses.
To the present time various types of rotorsP@Hd{z97 MEQIKHnown

To the present tine various types of rotors which are

: ‘"°""4'ﬂ9 Wﬁﬁéfrtthae@rqmmoned usesrautalor whish suies freoong | of
R A ? fsadyantages relfune 3 1A SFRAYANT ?&%San{:ﬁ'r Bkt o2 plbbis! fegfy,_

exanpl e. thefe is a proposal for gyroscopic

a means

In PCT{AUQ?IO_OM 7 for gxampie there is a propqsé_l for gyroscopic -

" rotors to be utilised in qrder to generate thrust.. In variohs_ types of vibration |
‘generating apparatus, see for exémp!e .United States pafent 4,257,648 and
United Kingdom patent 540,093, vibrations can either be creafed or damped -
. using a rotor. in any typical electrical generator or motcr’, a rotor comprising.

an armature will rotate within a stator.

In all such cases considerable inefficiencies will be experienced as the

rotor is brought up to speed, or where its speed is changed, particularly in

respect of the losses due to work done in overcoming friction.,

It is desirable that where energy is imparted to a rotor in the form of

. rotational anguiar momentum, the rotor retains that energy for as long as

possible. Thus the conversion of the rotational energy into useful work

‘ performed by the rbtor may be as efficient as possible. To this end, energy
losses such as those caused b-y frictional effects and the like must be avoided
or at least minimised. Similarly optimum rotor geometries rﬁay be selected so
as to provide the best energy retention propemes as practncable in the

particular situation in which the rotor is to be used.




I'OtOI'S

”"be utlllsed in order to generate thrust. In -various types of
gener ati-ng apparatus, see for exanple United States patent
‘3v097 6099nl ted Ki ngdom patent 540,093, vi-brations can either be

aqe using a rotor. In ary typical electrPCHN2YOMRat or
rotor Corrpr|5| ng an ar@ature wll rotate wWithin a stator. ..
f.cases consi derabl e inefficiencies will be experienced as the
ought up to speed, or where its speed | sp.changed, particularly
“i'réspect of the | osses due to work done in overcoming friction.
It is des‘""rable that where energy is |rrparted to arotor in the form of
r ot at'i‘ona _'.f-:angubﬁ Eéﬂ"ﬁ?tﬂ@m\@?ﬂ(ﬂi retains that energy for as long as
possi bl'e: " Thus the conversion o e rotational energy into useful work
perforrred ‘by the rotor nmay be as efficient as possible.. To this end,
energy:. * ' |l osses such as those caused by frictional effects and the |ike
nust- be- avol ded It Grthas ah ebjstt ofi apreterred .enfhiodinent oy treiresanminvehtsn
.geonetr|e=:nay be sel ected- so as to provide the best energy retention
properiti-es-as p‘PeRf?Y'éﬁBI'emr Whighen operatiomhag enerationsl logsgs ivdtich arewhi ch t he

rotor. I S t 0 be u su%stantlally reduced or at least kept to a mlmmum

n

According:to an object of one preferred embodiment of the present '
invention a rotor is to be able to accommodate external forces imposed
- thereon and by adaptation of its rotation is able to0 wholly or partially

compensate for those external forces.

ftisa further object of a preferred embodiment of the invention to
. provide a rotor v;_iihic'h is capable of storing angular momentum whereupon the

rotational energy 'pro-vide_d thereby is able to effect, at least wholly, or

partially, orienta;jgn and displacement functions in respect of said rotor, or at

least to provide the public with useful choice.

Further objects of the present invention in all its various embodiments

will become apparent from the following description.

SUMMARY OF THE INVENTION

Acco'rding--to'o_ne aspect of the present invention there is provided a
rotor comprising_:a‘ _spherical body wherein a portion of one half of the
. spherical body has been omitted or removed, the weight of said portion being

such that the weight ratio of said one half to_the other half of the sbherical
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OF THE INVEW?,%‘M It is thus an obj ect of a preferred

enbodi ment present i nventi on to provide a 1ot ort GHASroqen2
operati on has operational Iosses whi ct ar e substantially reduced or at
| east kept to a m nimum According to an object of one
preferred enbodi nent of the present . invention a rotor is to be able to
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rotation 1s a

forces.

nmonment um wher engamd dther halves. ot at i onal

effect,

at

or art npens

one of whichlis uéf.redfwﬁ,b%ag@m @.etspﬂéncan M@fﬁm@& figagy ment of
the invention to provide a rotor which Is capable of storing angular

functlons in respect of said rotor, or at

In an alternative aspect the present mventron prowdes a rotor

‘comprising a spherical body wherein a portton- of one half of the sphenca!
- body has been omitted or remov,ed, the weight of said portion being such that

 the ratio of weight of said half to the other half is such that the rotor is

adapted to rotate about first and second mutually orthogonal axes, said first

. axis being parallel to an angular momeniumfvectpr defined by the rotation of |

the spherical body and said second axis being. parailel to the axis of rotational

symmetry of said spherical body.

energy provided thereby is able to
| east whol |y, or partially, orientation and displacenent

According to a further aspect of the present invention there is provided

a rotor as defined in either of the two paragraphs immediately above which is

" of a substantially "mushroom” shape.

According to a further aspect of the present invention there is provided
a rotor as defined in any one of the three immediate!y preceding paragraphs
wherein said portion of said one half of said spherical body which is removed

or omitted compr‘iées approximately one third of the total weight of the

spherical body if the portion were not removed or omitted.

‘According to a further aspect of the present invention, there is

. provided a rotor as defined in any one of the four immediately preceding

-p_aragraphs wherein said edge defines a plane intersecting the centre of the

spherical body. : ' .



| east to provide the public with .useful choice. Furt her

obj ects of the present invention in all its various enbodi nents w | |
becone appa mthe follow ng descri ption. 7 SUMVARY. OF THE

| NVENTI ON &ﬁ&&m%&g According to one aspect of the pres HENEIRPENE on
there is provided a rotor conprisin§-a spherical body wherein a portion-.
of one hatf of the . spherical body has been omtted.or renoved, the

wei ght of 'sai d portion being such that the weight ratio of said one haI f

to the other half Q83 If
PCT/ NZ97/ 00012 % otngeenﬁ)rmﬁén? @fLe ratio of the%'&?{ gf@% one ha to. the of)heéy

such that the kg of theSpReddal Bekytio bERiehe78bAss niste rpreﬂ&raaryt Bogonal axes
one of which is defined by the edge of the spherlcal body between the said
one and other hal ves.
In one embediment the portion removed or amitted is defined by-a
nght-angled cut at the equator of the spherical body so that a stem is formed

with s:des substantially perpendicular to the plane defined by the edge.

In one embodiment the rotor incorporates a spherical core comprising
heavier material than that which comprises the spherical body, such as
" mercury, tritium, yttrium, plutonium and other heavy elements as may yet be

discovered.

{n one embodiment, a spheﬂca! core may comprise mixtures of one or
more of the stable or unstable |sotopes of the above-mentioned elements of

the nnmednately preceding paragraph.

In one embodiment the rotor may incorporate a ceramic coating over

its surface.

in one embodiment the rotor may wholly or pértiailv include a magnetic

or magnetisable material.

In one embodiment the magnetic or magnetisable material of the
immediately preceding para'graph comprises 'nedd_ynium or isotope thereof,

salt, oxide or alloy thereof,
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In an alternatlve aspect the present invention provides a rotor

conpri sing.@-spherical body wherein a portion of one half of the spherical
body has:.been on1tted or renoved, the weight of said:portion being such
that . : of wei ght of said half to the ot her haPFTNEIHWBR t hat
the rotor.i:s" adapted to rotate ab®w first and second rutual ly .
orthogonal_axes, said first ~ axis being parallel to an angular nmonentum
vect or defined by the rotation of. = the spherical'body and said second
axis being .parallel to rotati

spheri cal ~body. Accbrting t & SS&E@&"&T ﬁﬁ’e%"fnt%? BFetsﬁ'étr'Xg%g'«?E%hedf '% he pr esent
 nventlon thefBuibey Bubk SRflucing L%c%dir?gsa Gatdr 38 olrBrofla IaF'ﬁneQifabtoU@ two

par agr aphs i rately ove a substanti aI mushr oont

shape. in any one '3??&Vﬁb@éﬂlﬁ@paﬁaérﬁﬁﬁm{a@tﬂpB&éltxcﬁfedtthé?eiﬁr esent invention
there is prOV|ded a rotor as defined in any one of ‘the three i mediately

pr ecedi ng par agr aphs wherein said portion of said one half of said
spherical body which is renoved or onitted conprises approxinately one
third of thé totalAagefdipg tod S‘Nhfé"thef %%éfr‘?fcta? PESSERE inYentind apywerki on wer e not

renoved or omitted rt.her f th
present i nverﬂ'?‘a“ﬁ“ngt qsfgfr s d%ﬂned in the |mmed|at8y tp?t—zcgldméJ p;ragrapﬁl ?\gse (s:etx d or the

" rotor rotatably mounted within satd stator by means of hvdrauhc, pneumatic,

electrical and/or magnetic forces.

According to yet a still further aspect of the present invention a work
. producing unit as defined in the immediately preceding paragraph has said
stator with a piurality of hydraulic or pneumatic jets positioned therearound

which acting on said rotor in use cause it to rotate.

A furthér aspect of the present invention provides a work producibg '
unit as défine_d in any one of the three. immediately preceding paragraphs

. wherein said rotor in use can reaét_ gyroscopically to external forces detected
by said stator so as to alter its attitude of rotation and thereby tend tb o

counteract or stabilise the effects of said external forces.

According to a still further aspect of the present invention, there is
provided a rotor and/or work producing unit incorporating a rotor, adapted to
provide orientatable and/or disp!aceme'nt forces to an object with which the

rotor or one or more of said rotors is/are a_ssociatad.



provi ded a rotor- as defined in any one of the four inmmediately preceding .
par agr aphs: wherei n sai d edge defines a plane |ntersect|ng the centre of thé

spheri-cal bodg()97/36093 WD 97/ 36093 PCT/NZ97/00012 -
PCT/N297/00012 ' In ong enbodlnent ‘the ratio of the weight
of said one half to the other I'f of the spherical body is between”
.75 and .85, nore preferably .8. - I n one enbodi nent the
portlon rem)ved or omitted is definhed-by-a ‘tight-angled cut at the

equator of the SpheAé&ﬁJ!m@&QHsﬁ!PfMﬁ@Ias%eétt&rfhé Brek @t Rékntion thered t h si des
substantially perpendicular to the plane defined by the edge. _

I n one enbodi npretided @ row and/oneorkrodicg unitdpduepdratilg & oster, Gobirahsallpg
heavi er material than that which conprises the spherical body,- such as
mercury, triti émhefyﬂdﬁsmfhedmﬂgiobmmbrrﬁmcamme mamya@nmvwen@s may yet be

dlscovered

Further aspects of this invention which should be considered in all its
. novel aspects will become apparent from the following description given by
way of example of possible embodiments thereof and"iﬁ_ 'Which reference is

made to the accompanying drawings,
BRIEF DESCRIPTION OF THE DRAWINGS

' Figures 1, 2 & 3: ' Show diagrammatically front, side and plan
perspective views respectively of a rotor according

to one possible embodiment of the invention;

Fiqure 4: Shows diagrammatically a plah perspective view of
the rotor with its axes of rotation identified.
Figures 5-8: Shows diagrammatically the manner of operation of'

the rotor and its possible use as a toy.
DESCRIPTION OF PREFERRED EMBOblMENTS

~ Rotors, for whatever purpose, can be expected to have at least one
axis of symmetry. Such rotors are typically cylindrical and rotatable about a
single, typically longitudinal, axis. While a motive force is acting on the rotor

it will continue to rotate about that single axis with an efficiency largely
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I n one enbodl ment, a spherical core may conprise nixtures of one or
nmore of the stable or unstable isotopes of the above nentioned el enents of

t he i rmedi at& recedi ng par agraph : : :I.n one enbodi nment the
rotor may i 3%?98?3ate a cerani ¢ coating over - its sBFTAREme0
I n one enbodi nent the rotor may whol l-.yg or partially include a magnetic
or magnetisable material . In one enbodi ment the nagnetic or
magneti sabl e material of the . - imediately precédi ng paragraph-

ri '
tC ﬁ gP eofs ©s heoge%gb%r%%;jgleégé&%e 0\;[ tqgrrrexot]:ve force and |t§s?r|1tteracgé(rlt 9v?thotl'r1e ?cltl:np y

PCT/ NZ97/ 00012
According to %{’ds'i"l the ff'ﬁtr"?"ﬁ,efméesspaecé'f’g sp tP?‘l%"t?)'r S¥ith he rﬁv oﬁ'f'l 5% here is

motive force the rotor will tend to rapidly return to & stationary position.
Bearings, bushes or the like will typicaily be provided S0 as to constrain the
rotor so as to rotate about the single axis so that the rotation is unaffected by

any external forces acting on the stator.

The present invention in cbmplete contrast provides a rotor which is
able to rotate about a pair of orthogonal axes and which is able to translate
the influence of external forces into an appropriate charige of the attitude of

those axes.

Without beiﬁg bound by any particular theory, 'it is believed that ,
among other aspedts,-the angular momentum vectors associated with the
‘mutually orthogonal rotations, couple to hrovide the rotor properties described
herein. In this way the rotor of the present invention may be able to be

utilised as a stabiliser within a moving body or as a moving body per se.

The applicant has found surprisingly that if a defined portiqn of one half
" of a spherical body is omitted or removed, once the spherical body is then
rotated it will rotate about a pair of orthogoﬁal akes one of which is parallel
" to a plane defined by an edge runninQ ardund the"e'qt'xator of a spherical body.
The other axis is paréllel to the rotationally symmetric axis of the body.-A
coupled rotational movement is observed whereby an "end over end” rotation

is accompanied by rotation about the rotor's axis of rotational svmmetry



provi ded. a work producing unit including a stator and a rotor as defi ned
above: “i'n any one of the precedi ng paragraphs.rotatably positioned
therein. .~ According to a still further-aspect of the present
i nvention ¥QBH3693 producing unit ‘as defined in the i Mme&camedyeoprzecedi ng
par agraph has said rotor rotatablysmounted within said stator by means_ .
of hydraulic, pneumatic, el ectri'ca? and/ or magnetic forces.

According-to yet a still further aspect of the present invention a work
produci-ng unit as defined in the imediately preceding paragraph has said
stator with a pl ubebehdingbn khednatatiaioused forbe sphericalj eidg, pebintraoiveder -

t her ear ound which acting on said rotor in use cause it to rotate.

A further asptsoelative dersityrosspenifia eravity (alliof pehih are affgcigdidiy theoducing  unit
as ‘defined in any one of the three immediately. precedin ar agr aphs

wher ei n sai d ReBiaar ie#mebmd@&&WW'ﬁg@am%a l’sg?"fﬁfsbg'f‘gP’ﬁa % Yr ces

detected b i d stat ‘as to.al it i t f ti d
her eby. t end 1% Seherica| el rapvedor puipd Fontpy BL L HHE Grock b8 b er el
forces. tenth and on@Ghitd 8f tAE 14831 Rrefght &f thb WHEMEF sphER&S bod. lﬂi@ present

i nvention, there is
removal or omission is performed about an equatorial plane between the two

| halves of the spherical body so as to leave a substantially straight or flat edge
therebetween. The removal may be effected by making a right angled cut at
the equator thereby. prbducing a "stem and head" arrangement as shown in

* the accampanying drawings. The depth of the cut and length of the stem -

produced are mathematically related a_é is the volume {and thus for uniform

density - the mass) of the remaihing portion.

If the cut depth is D (as shown-in Figure 2) the volume of the stem

portion 3 and 4 may be expressed as:

V = V(3 + Vid;
wheré _

Vi) = Pl*t(2/3;'*n~3-ﬁ~2*u<)_‘(1/2;+(1/3)(K5‘(3/2_)1
and ' | '

V(3) = PI*R-D)"2*(K)"{1/2)
where . | ' o

K = (2*R*D-D"2)

where R is the radius of the sphere 2.



provi ded a rotor and/or work producing unit incorporating a rotor, adapted
to provi de orientatabl e and/or displacement forces to an obj ect wth
whi ch the. wosv%(%aor one’ or m)re of said rotors |s/ are associ at ed.
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Accor di ng. to a still further aspect of the present |nvent|on there is
provi ded ‘a rotor and/or work:produci ng unit |ncorporat| ng a rotor,

substant ol |y asohel ol ncAE SR iy A oo ML e LHeRRER by e

acconpanyi ng dr awi ngs. Ph¥ent i on whi ch

shoul d be consiglgp@gr ?l‘&g?gnllmérta%d theuF‘i?:Y@rbre?étf&%%% Wrﬁdatxgﬁmﬂﬁe @QQ?{ ent from
the followi ng description given by way of exanplée of possib

enbodi ment st heneskilledid the ahiThB veRhRr FRBE hedd 4 willBiehpiv e hémaomaeorrpanyl ng
dr awi ngs. - BRI EF DESCRI PTI ON OF THE DRAW NGS
: volume of a sphere of radius R.

By these eq‘uations a particular embodiment of tﬁe invention has been
produced with a ratlo of stem welght to head weight at approximately 0.80
-.15. This corresponds to a D/R ratio of approximately 0.20. Other
geometries have bgen found to- have useful application' and a range of

approximately +- 1 Q% in D is envisaged.

{t has been found that whether the rotor is a de‘ﬁse material such as
lead, a less dense haferial such as stainlesé steel, or a:' relatively light material
such as plastics or 'a__!@:minium, removal or omission of approximately one third,
or other proportion "discussed above, of the spherical body in this manner will
resuit in a rotor whiéh :when §pun around its lengthwise. axis -will achieve a
stable rotation about a pair of mutually orthogonal axes. Moreover, the
efficiency with wbicﬁ the rotor is able to achieve a stable rotation about the
two axes is such that a motive force is able to be speedily and efficiently
translated into a highf_speéd .but stable rotatioﬁ. Also, the efficiency of the
rotor is such that:its rotation can be maintained at the :r;'_equired speed with a
very high efficienc'y.‘-'-.-Furthérmore, the fact that the rot;::r is not constrained, in
a preferred embodlment by a shaft or the like, so as to,rotate about a single
axns the rotor can be utilised for the purposes, for example of the
stabilisation of a mov’mg body in which it is located su.c_:h as an aircraft,
spacecraft, ship or car. It is envisaged that a rotor of the presént invention of

2



Figures 1. 2 & 3: Show di agranmatically front, side and plan ' ' - E
perspective.views respectively of a rotor accordlng : '

to one pos odi nent “of the invention; . . Frgure

Shows di agrs‘g%ﬁ%ggl ly a plan perspective view of . . 4’(:'1‘/1‘1197/00012

‘the rotor-with its axes of rotation itieatified. -  Fioures 5-8:

Shows di agrammt_lcal |y the manner of operation of . '

the rotor and its possible use as a toy. . DESCRI'PTI ON OF PREFERRED
"EMBODI MNENTS = . . Rotors atever e ted to
have at | eastsubfigient s'%ﬁ(??’%?”?fﬂﬁﬁ"{'\" org3rof ale O£§§a$p€%? or an ?%?988

cyl i ndri cal %é?&@hé‘%& 'fa%%e?ent staBlifPhE to lvs)é.ﬁg%w 14 eetgintddshaaal axis.

Wiile a notive on the rotor . continue to rotate

gg?fhzgg%og 'f;ﬁi SipPrdss the Eﬁe&g o?Eiﬂeﬁianb@bﬁsb@ﬁ@bU it such gs turb\PeRce/ iR6093

the case of arrcraft

In addition is believed that the particular properties of the rotor

| described herein include an'abifity to stabilise and_ displace objects when the
rétor is spun at High angular velocities. Such an embodiment may include a
multiplicity of rotors coupled in a fixed relation to thé object to the stabilised
6r diéplaced. Alternatively, the rotors could be located in a number of
configurations on-a rotating or stationary dfsc wherein angular stabilisation
and/or displacement may be imparted_ fhereto. - Without being bound by any
particular theory, it is believed that the forces which may be produced by said

rapidly spinning rotor{s) couple so as to effect said stabilisation/displacement.

Numerous configurations will be apparent including placing a rotor or
. rotors at lattice positions corresponding to the basic atomic packing

- configurations and exhibiting the known range of symmetry properties.

Referring to the accompanying. drawmgs, a rotor accordmg to one
possible embod:ment of the invention is referenced general!y by arrow 1. Itis
seen as be_ing. of a substaritially spherical shape with one complete half of the
sphere 2, still remaining. This.. effectively takes the shape of the head of a
"mushroém“. The other half of the Sphere has had a portion of its material
removed or omitted to a depth "D" along an equatorial cut-line or edge 6 to

_ leave a face 5 leading into a stem portion 3 extending out to the remaining




dependent on the nature of the notive force and its interaction with the
rotor, and on the frictional -forces acting on the rotor. Wth the.
renoval of fhe nmotive force-the rotor will tend.to rapidly return to a
stationary YO47360%h. Bearings, ‘bushes or the like w | pcrpzeneblzy be
provi ded so as to constrain the . rpior so as to rotate about the single
axis so that the rotation is unaffected by any external forces acting
on the stator. The present invention in conplete contrast
provides a rotor which is able to rotate about a ‘pair of orthogonal
axes and whi glertien abthe spbererdanss diseussed abdve, ithé depgthad thé caettDfranal f or ces
into an approygrl ate change of the attitude of t hose axes.

W t hout bei ng"B é'l"Fy'aH&? glpe being theyadivg of the $P§’°{%‘P’F‘Ef\?éhe bead 2

th t t ted th th
R ST R R T I
described - of*lﬁé E{;ﬁg:eﬁé‘hélm )Qéa% f.@ﬁmeréi‘érﬂtpﬁ ot 819, %e%ﬁﬁég&%bmﬁé“ lon may be

able to be I Ser- wthin a novi 0 as a noving
body Per se. relatwe density of tHé\@athBl 4fGRBtothA$ tlﬁé)b’rﬂdunt%ﬂrﬂtéﬁél ?Q’h&’vetdhat if a

defined portion of one half
{or om:tt_ed in the case of a preformed body such as a moulded plastics or
alﬁininium) may be of the order of 10% to 337/3% of the total weight of the |
sphere although it is belieQed that this proportion may_ vary perhaps by. 5% by
weight on either side so.tha't the amount of material remoQéd or omitted will

then be in the range o'f.approxim'ately 5% to 38% of the total weight of the

'original sphere.

it is seen that the resuitant rotor 1 is of a substantially "mushroom”

' shape. ‘When the rotor 1 is rotated or spun it has surprisingly been found that
it.will simultaneously rotate about a pair of axes indicated by arrows "X" and
"Y". The rotation about the |atter axis will substantially correspond with the
edge 6. The twin axes rotation is believed by the applicant to enable the rotor
1 to very rapidly achieve a high speed rotation and due to minimal frictional

losses at bearing or bush surfaces a high degree of efficiency can be attained.

in one ehbodiment of the present invention the. rotor 1 may be
positioneﬁ-within a stator and acted on by tangentiaily directed hydraulic or
- pneumatic jets which will create and maintain the rotation of the rotor 1. In
ane embodiment the .rotor 1 may be associated or provided with r_nagnetic
fields so as to be able to translate the rotation of the rotor 1 into electrical or
mechanical energy:; In that embodiment the rotor 1 may be of a magnetic or

'magnetisable material. Neodynium in a suitable form, such as a salt, oxide,
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of a s_ph‘eri cal body is.omtted or renoved, once the s-pheri'cal “body is then -

rotated it will rotate about a pair of orthogonal axes one of which is

par al | el * to a plane defined by an edge running-around the equator of a
spherical bodywo973609he other axis is parallel to the rotati ccinNzseo012
symmetric axis of the body. A coupl edgzr.otational. novenent is observed .
whereby an "end over. end" rotation I s acconpani-ed by rotation about the
rotor's axis of rotational symetry.. - WD 97/ 36093

PCT/ Nz97/ 00012 ' - Dependi ng on the material _used for the

spherical body, alky pmerpisetapedhereof may be useddbuthiarurpesesi @y/bejng speci fi c
gravity (all of which are affected by the . rticular el enent(s) used -
al ong Wit h 't hei r MegPetizad ihpag E‘%ﬁ"(fﬁ%%‘%/t,ha’i ﬂ-@a'éﬁf)g'%'?"g@f‘gl '\?°”ht %éPPF&I body:-
removed or omtted is suyitably . of the.order, qf . PRI | and
one third of thePPt 87"H Pg‘%{’%& 't[ '%85‘6%%?65 -sggﬁé%@flggg"c’ﬁg'ngfh@w Qe

removal or om ssir%'anié?@gﬁé Hid B AL s%%s%%ﬂmf)w prgblgt{ff)n%ts%?g Lhe two

hal ves of the splllerl cal body so as to | eave a substanti y straight or

fl alt gdge t helegBRa)\Eiedigy Wil rhiRiFaY Rksd¥0\in BGulhdremitRdinidnt R ihe1g a right

angl ed cut at ‘ ' : K
: : invention the rotor 1 may it is envisaged be provided with vanes ar impellers

for éxample so that the rotation pf the rotor 1 provides for a pumping action’

of fluid or material through the stator.

In one embodiment of fhe invention the rotor 1 may originally comprise
a solid body of materiaf from which the material to form the stem 3 is
removed or om'itted. In alternative embodiments the rotor 1 may be formed or
provided as a wholly or partially hollow body depending on the stem/head

mass ratio desired.

The efﬁciency of the present rotor in respect of its ability to take up

-and retain rotational energy has been shown by meaéurements of the decay

- _ _ time of a stable spinning rotor once the motive force has been removed. A
steel rotor-of approximately .95 kiiograr_ns was enérgised by means of four
compressed ai'r jets oriented so as to ih\pinge as closely as possible at a
‘perpendicutar direct_ioh' to the plane defined by the equatorial edge. Constant
air pressure was applied until the rotor.had stabilised at speed. It is to noted
that the rotor was supported by a polished glass plate in order to minimise
frictional Ibsses and allow the maintenance of reproducible external conditions
on each 6f the test rotors. Once the rotor had stabilised at speed, the

imparting force was remaoved following which the time taken for the rotational

»




the equator t heke.by producing a "stem and head" arrangenment as shown in
t he acconpanyi ng drawi ngs. The depth of the cut and |l ength of the stem

produced are- nanéjéﬁ@n_,ai lcally related as is the vol .une_:_-_;;.;:(.._'._a,;n__d' thus for uniform

density - the 3t he r emai ni ng porti on. ST PRENE00Y2pt h
is D (as shown in Figure 2) the volunme oft4he stem ~portion 3 and 4 may .
be expressed as: - V = V(3) + V(4); ‘Wwhere vV(4) =

Pl*[ (213l *Rlerr]3[err]Rlerr2*(K)(1/2)+(1/3)(K)[err] (3/2)] and

V(3) = PI*(R D)[err_| 2K ?‘rpr%(oll'Zé where K (2*R*D- D"2)
where R is the raffl fthE [RHOE Hhdgaay 30 zero was memf%/;'eéb@sase of a steel
PCT/ NZ97/ 00012 rotor the decay time was approximately four minutes and twenty five
seconds, for brass five minutes and twenty seconds seconds, aluminium: two
minutes and fifty five seconds and acetal {plastic) rotdr: approximately two
minutes. While in some applications lighter weight rotors will be appropriate,

| it Is envisaged that for energy take up and efficiency la'nd retention, high

~ density rotors will be implemented.

In an alternative embodiment, the equatorial cut may be formed as an
annular channel encir_ciing the "stem” section of the rotor. This is in contrast
to the flat underside surface on the rotors as discussed above. It is believed
that such a channel configuration may increése the efficiency of the rotor
when the rotational energy is imparted by means of compressed air, hydraulic

means or the like.

Variable density distributions may be provide within the rotor by means

of incorporating a core composed of dense materials.

This core may be symmetrically placed within the rotor and be located
at the centre of gravity or centre of symmetry of rotation of the rotor. Itis
envisaged that elements, for example mercury or Yttrium may be insertad to
the core. Without being bound by any particular theory, it is believed that
nuclear couplings produced by various combinations of isotopes of the above-
mentioned elements interact in a macroscopic Way to provide hereinbefore

unknown properties in a rotating body such as the rotor described above.




- 10- - The equations are given in a formas woul d be under stood

Ey aI ~conputer -programmer and their interpretation and application wll
e clear tog, » skilled in the art. The vol ufe:i-ef the ﬂ?ﬁﬁs i1l
sinply be hgllofme?‘gﬁhe vol unme of a sphere of radius R otz By

these equations a particul ar enbodi nené -of the invention has been =~ -
produced with a ratio of stemweight to head wei ght--at approxi mately 0. 80
+ - :15. This corresponds to a D'R ratio of approximtely 0.20. O her
geonetri es haye been found.tp have useful ' | ange of

appr oxi mat el y S¥¢h fmeﬁ‘FsD'ti'igﬂﬁW‘g%_ ° ?xp%&% E&@Ma‘?\@? ?ﬁlﬂ%%"%een found t hat
whet her the I gigtiol s BodRBRGS LR il such as - lead, a less dense .
material such as stainless steel, or a relatively light material © such
as plastics or .alumnium renoval or om ssion of approximtely one third,

or other proportion discussed above, of the spherical body in this nmanner

will resul t i nRaturoihg o We wiifond dansityurotoartbe nebvisian dfesughiewtremeaxi s wil | ‘
achieve a stable rotation about a pair of nutually orthogonal axes. |
Mor eover , - t he densityedistrigudensywislie B ramgly SPIPHIES FIPH 1 'F,§?'§°dﬂ°€' 35 RiEYPRVe a

stable rotatign about the L
improved stabilisation in the body in which the rotor is embedded or

contained. A particular example may in;:lude vibratory ébsorption
characteristics'in equipmeni such as drills, aﬁd the like. '_ Funher applications
may incilude stabilising the course or path of an airborﬁe or spaceborne
object wherein angular and linear disblacerﬁents may be effected without -
reference 1o an external motive force. it is believed that the parf_icular
couplings of the rotational attributes exhibited by a rotar may be exploited
and/or coupled with those angular moments exhif_;_ited bv similarly coupled

rotors in order to achieve this eﬁd.

Clearly it is desirable to reduce frictional losses "aé' much as practicable
in the particular application envisaged. To this end it_iﬁ._'_'épvisaged that the
rotor may be su'spjended'within a magnetic field and angﬁ!ar energy imparted
thereto by means of known eléctromagnetic .techniq.ues..': The provision of
such magnetic or electromégnetic fields reduired in ordérj’to spin or reorientate
the body such as that described above being known .and.;'within the scope of

one skilled in the art.

It is further believed that applications of superconductor technology
may be exploited in order to allow the rotor to be suspenided within dense
magnetic fields in order to reduce frictional losses. Thu""s:-iit may be seen that

N



two axes is such that a notive force is able to be speedily and efficiently
translated into a high:speed but stable rotation. Also, the efficiency of

the  rotor is such that its rotation can be maintained at the required
speed wi th WO9736092ry hi gh efficiency. Furthernore, the farnNisasesihe rotor
iS not constrained, in a- preferreqsenbodlnent' by :a shaft or the like,
So as to rotate about a single axis, the rotor can be utilised for the-
pur poses, for exanple, of the _stabilisation of a-moving body in which
it is located such as an aircraft, - spacecraft, ship or car. It is

envi saged t hathearotatraay fifdd a;bwcgroas émsudhrarenst asodivefse as water MEN® Unis6093.

PCT/ NZ97/ 00012 sufficient size could formthe whole or part of a

| and, air, spaf@eremas@;ar iscancansalated ingsubstapiiellvesPhadse! Favtainment vessel
stablllty due to it bei able to _acco [ess the effects
of external f¥ 8’@&%‘&?#@8‘ 'Br?“?‘f"e Eﬁ"%\g]?g’?fﬁm“@n"é@aﬁ%‘e "ﬂ% é'é%e of
aircraft. |

properties of lrott %reeﬁeg t%'rtL Ba&qgéegﬂcrm%’e% %gﬂ;éﬁ%ﬁ?ﬁ%{lﬁ:ﬁgﬁ%sa H’? ';f/%

stabi | i se andudi exit! ia8adiParahié sthbheny.t AGs believed that the rotor may exhibit a

particularly efficient means of carrying out this objéctive. '

While the present example has been described in the context of a rotor
having a stem of a substantially ¢ylindrical shape, it is envisaged that other
.shapes may be implementéd such as tapering right conical structures and

asymmetrical configurations where necessary. -

in terms of the st_abilisation properties in conjunction with fhe

advantageous enérgy retention characteristics, it is believed that the present
rotor represents an optimally configured geometry. Traditionaily gyroscopic or
other angular momentum orientatable devices have been designed so as to
distribute the mass or masses, which are to be symmetrically rotated, at
displacements intended to provide .t.he optimal or maximised angular
momentum for a given rotational velocity. It 35 believed that in the case of the
present rotor, a truncated or portioned spherical rotor represents an optimal
mass configuration for. the uptake of energy and estaﬁlishment of coupled
angular momentum. The magnitude of the angular mementum vector

_ produced by a rotating bady is dépendanﬁ: upon the rate of rotation and the
rotating mass of the body. The larger the magnitude,.tﬁe more resistant the
body td reorienting forces. In the present case, it is believed that a

stabilisation vector produced by spinning a rotor such as that described

»



rotor is spun at high angular velocities. Such an enbodi nent may include a

multiplicity of rotors coupled in a fixed relation to the object to the
stabilised _ ' or displaced. Alternatively, the rotors cou;%?g% | ocated in
a number of WOIREWAt i gurations on a rotating or stationary T/t ei n
angul ar stabilisation and/ or di splttement may be inparted thereto. -
Wt hout bei ng bound by any particular theory, it is believed that the
forces which may be produced by said_ ~  rapidly spinning rotor(s) couple

'so as-to effect said stabilisation/disp]acement. . . \ ous
confi gur at i on<b@ys pt W%ﬂ&r”@ﬁt""ﬁaﬂei‘ﬂdglﬁﬁ't'ﬁf'd‘é?%té iny a highly, stgble rJ’x‘!%‘rr?‘c;t)t ors at

| attice positions.corres ' ; . ' ' ' oloi
configurati onsboaﬁtrj’%‘é?ﬂi B?@H?é%ﬁ%gﬂﬁgfmﬁ@?ﬁgé&%%&nﬁﬁ Jfﬁpgf oesg'ro !tt‘iades.

Referring to tjugaRagedlRRNY i9 Spsbumibd fat tils Isth® Fesalt @0 epltigng anone
possi bl e enbodinment "of the invention is referenced generally by arrow 1. It

s seen asrighialg spiidfrical tddly Bs avotarl A sphgrbespresehtssthepeosti t h one conpl ete
hal f of the sphere 2, still remaining. This effectively takes the shape
of the head ofvolumetricalimetficionsrway Thracking enaties) Thesgfoten ghasigtatiotalhas had a

portion of its materi al ‘renpved or om'tt$d to a_depth "D' along an
equatori al cutenergyds Jkehy gy ke graxignised by the e 97 such.a EWTIEIMEIYt nt o a stem

portion 3 extending out to the renaining

it is believed that a numbér of physical préperties exhibited by the.rotor
require rotatiorial velocities and environmental conditions which are not readily
met by present technology and it -is enviéaged that some of the applications of
the rotor and attendant properties exhibited by s'ame will.'be operable only
when such technology has become avaitable. Such technology includes future
developments in superconducting technology, magnetohydrodynamics and
their application in the orientation and displacement of bodies, as well as the
inieractions between macroscopic objects and matter at an atomic nuclear

scale.

Referring now to Figures 5-8 of the accompan.yilng dra_wings, equivalent

references have been used where appropriate as in the earlier drawings. In

~ this embodiment the rotor 1 is pr_ovide'd with four differently coloured or
batterned quadrants 7.a, b, c, d. For example the quadrants may be coloured

' r_ed, blue, green, and yellow. When the rotor 1 rotates, due to the rotation
abbut the orthogonal axes x, v, -6ne of these colours will appear to dominate
the entire rotor 1 as it rotates. Thus the separate colours will appear
sequentially as being the colour of the rotor 1. This makes this embodiment

useful as a toy or game but of course this phenomena couid also have many

g




WD 97/ 36093 -

PCT/ NZ97/ 00012 ' -12- portion of -
the sphere 4. As di scussed above the depth of the cut- "D' .and ‘the
length "L", th al so being the radius of the sphere wh ad 2
is the conpletgv g#$ﬁ§phere W ll determine the ratio of the E&QN%Q@FQZ

wei ght s of the conplete half sphere-28and the stem portion 3, 4.
Dependi ng on the relative density of the material of the rotor 1 the
anount of material renoved (ar omtted in the case of a preforned body

h | d i f %
such. e, 2,0 o o3 SR Uit Aol 03 '

that this prOporEHeOéhfg%)énH@E&s p&r.bsaﬁv&yﬂét%%upued réﬂ%’n&hﬁbm hd fWer side
so that the amount of material renoved or omtted wl then be in the

range of approxi asdveinentibhddoaxes Yeades theothsatval cn&ughhnsuﬁodshe ori gi nal
sphere. It is seen that the resultant rotor 1 is of a
substantial ly "mushroont shape. Wen the rotor 1 is rotated or spun it

has sur pri si ngl bee ound
P g y IAthere in the ?oregomg description reference has been made to specific

compaonents or integers of the invention having known equivalents then such

equivalents are herein incorporated as if individ'uaﬂ'y set forth,

Although this invention has been described by way of example and
- with reference to possible embodiments thereof it is to be understood that
modifications or improvements may be made thereto without departing from

the scope of the invention as set out in the appended claims.




it will simultaneously rotate about a pair of axes indicated by arrows "X
and - "Y". The rotation about the latter axis will substantially
correspond vwbbmm edge 6. The twin axes rotation is belcrNgetedd: t he
'appl|cant-%e—eﬂabLeﬁLhe_[otor 1 to very rapidly achieve a high speed

f ot at i op. an due to mini mal frictiondl '@ "l osses at bearing or bush
surface Mﬁﬂ f .efficiency can be attained.. In one

—=

enbodi- o ‘invention.the rotor 1 may be positioned within-:
a stator and act ed 8n by tangentlally di rected matic
jets which will create and maintain the rotation gfshesrouas sten! § one
enbodi ment’ the rotor 1 may be associated or proyjded WEPDAO’Egnetlcl

fiel-ds so as to be able to translate the rotati "nto

el ectrical or CLAIMS¢hani cal energy. In that enbodinent the rotor 1 may be

of a magnetic Or Oxﬁjréatgr comp?t%u%ge np’gt?rﬁéalég% Nﬁere a pornlon m@l omauhatl'l'a of tﬁef orm

such as a salt
:DSC-(I)_{ 2527{ gg?é%]phencal B%dyul"éaescrer.g romtl cleds orprg?wggesde thweghx of da1d portion beﬁlbl Oy or an
' such that the weight ratioc of said onelhah‘ to the other half of the spherical
.body is such that the rotor is adapted to rotate about a pair of orthogonal axes
one of which is defined by the edge of the spherical body between the said

one and other halves.

2. A rotor comprising a spherical body wherein a portion of one haif of the
spherical body has been omitted or removed, the Weight of said portion being
such that the ratio of weight of said half ta the other half results in the rotor
being adapted to rotéte about first and second mutually orthogonal axes, said
first axis beiné parailel to an angular momentum vector defined by the rotation
of the spherical body and said second axis being pa_rallel to the axis of

rotational symmetry of said spherical body.

3. A rotor as claimed in claim 1 or claim 2 wherein it is of a substantially

"mushroom” shape.

4. = Arotor as claimed in any one of claims 1 to 3 wherein said portion of
said one half of said spherical body which is removed or omitted comprises
approximately one tenth to one third of the total weight of the spherical body

if the portion were not removed or omitted.’

Sheet Has Been’ R laced
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magnet i sed |t ‘has been of orthogonal North and South

pol es. - pai rs can bel mp‘ﬂ"mg[l@lﬂwenw saged that superconducti ng

W ndi ngs  may, Bg iincer por-at e enbodi ment. .so as to enabl e the
producti on oy ?’?)%ge of  electrical energy w t h™ i ni nal"qf@?&‘é@ﬁlzl n a
furt’her énbodiment of the I nvent i-@0 -t he r ot ol | ﬁ)ged be..

provi ded with vanes-or inpellers =~ for exarrpl e SW!SWEEU'WSBE@QI n of .
the rotor 1 provides for a punping action . £ ui RERLAGERr i al |t hr ough
the stator. errbodl t T VeIt or 1 may
originally conr‘prl s & rotor a3 %’“F%'“o%f”&f r‘?&f"@?l ea"lwf’F'c?t‘H B Eﬁgﬁ fdingdterial to
formthe stem, t ernative enbodi nents the ’
rotor 1 may bé ér?e mferJC%HBYl% reg,\ﬁlm(f'}fh.ﬁ gpq'en%/é! b?{ji/ or partially holl ow body
dependi.ng on the sterrl head mass rati o desired. The
efficiency of the present rotor in respect of its ability to take up

and retain rotati onaboteecimedih H9ihe D e playedimsidintywheRinothet he decay
tinme of a stable spinning rotor once the notive force has been renoved. A
steel rotor ofweigiyodsridenelhplf to Shekotherpialimds thesphaticrihastyds bytwesans of four
conpressed air Jets oriented so as to inpinge as closely as possible at a

per pendi cul ar aB?‘l‘ edPi®f 8% t he pl ane defined by t he equatorial edge.
Const ant

7. - A rotor as claimed in claim 6 wherein the ratio is approximately .8.

'8, A rotor as claimed in any of the preceding claims wherein the portion
removed or omitted is defined by e right-angled cut at the equator of the
spherical body so that a stem is formed with sides substantially perpendicular

to the plane defined by the edge.

9. A rotor as claimed in.any one of the preceding claims wherein it
“incorporates a spherical core comprising heavier material than that which

" comprises the spherical body.

10. A rotor as claimed in claim 10 wherein said spherical core is of
mercury, tritium, yttrium or plutonium or mixtures of one or more of the stable

or unstable isotopes thereof.

11. A rotor as claimed in any one of the preceding claims and including a

ceramic coating over its external surface.

12. A rotor as clalmed in any one of the precedmg claims which wholly or

' partlally includes a magnetic or magnetlsable matenal ‘

ThlS Sheet Has:B
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air pressure was applied ' r ot or ha_d stabilised at speed. It is to
not ed - t hat' the rotorU’ﬂ”l E i, a polished glass plate in order

to mnimse tion ow t he.-mai nt enance; duci ble -
external* cony??%ﬁgﬁ on each of the test rotors. Once thgeilg%%wg S
stabilised at speed, the i nparting 3%brce was g %ds OLI ovxg ch -
the time taken for therotatlonal : WO 97/ 3609 HEP’H»

PCT/ Nz97/ 00012 : “‘*’"’pﬂer f the
rotor to decay 4tp z X\@?s r; ) t\b}fé @%Qdﬂf Aetd 65 Hyer the
decay tine was appr@fbrtrate H%?‘%H '#?nlmr'\-l]ﬁt gs aréc] twentag ?ﬁé agnsee‘conds for

brass five m nuﬁﬁana%ntﬁeﬁ@; HecHQRRIALS ﬁas&mthewoﬂmam tXide bMBlloy M nut es
and fifty five seconds and acetal (plastic) rotor: approximtely two

m nut es. Wi | e theresbne applications |ighter weight rotors will be
appropriate, - it is envisaged that for energy take up and efficiency and
retention, high density rotors wll be irrplerrented In an
alternative errbodl ment, the equatorial cut nul ar

channel enci rcl¥ng ﬁré’t""ﬁué’ﬁangﬂl’,/ﬁsd}?’%‘? d?’f?é'b%/‘bl"’gf' 'ef{ﬁﬁnge 2 F'PH'eEd"?r ast

or Figures 5-8 of the accompanying drawmgs.

15. A work producing unit including a stator and a rotor as defined in any

one of the preceding claims rotatably positioned therein.

-18. A work producing unit as claimed in claim 15 wherein said rotor is
rotatébly mounted within said stator by means of hydraulic, pneumatic,

electrical and/or magnetic forces.

17. A work producing unit as claiméd in claim 15 or '1 6 wherein said stator
has a plurality of hydraulic or pneumatic jets positioned therearound which '

acting on said rotor in use causes it to rotate.

18. A work producing unit as claimed in any one of the claims 14-17
wherein said rotor in use can react gyroscopically 1o external forces detected
by said stator so as to alter its attitude of rotation and thereby tend to

counteract or stabilise the effects of said external farces.

18. A rotor and/or work producing unit incorporating a rotor as claimed in .
' any one of the preceding claims adapted to provide orientical and/or
dispiacerent forces to an object with which the rotor or one or more of said

rotors is/are associated. .

‘This Sheet Has Been
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to the flat underside su um }m’ ”H"rs as discussed above. It is -
believed that such a c ion may increase the efficiency of

the rotor “knmn&bg rotational energy i's inparted. by mean ressed
air, hydraulic¢ - means or the like. o Vari ahl e de%gﬂ%vﬁ%ﬁﬁ
dlstrlbutlons ‘may - be provide within t-I# votor by neaff

core conposed of dense materials. . This colleTH@BHRETA BN ggal I y :
placed within the rotor and.be | ocat ed at the cent e of BEBAGKED or cdhtre
of symmetry of rOtiFI n.of the { ot.or €d that el enents, for

exanpl e ner cuy or APIY AR RiiEgd Hba’iyn%'?r‘ifé’ba"f'61 %0 ﬁ”’ 2" K BPRSut  bei ng
bound by any Qatrfgéeceub%fw&elaqptroya plhlta dy ofba?édsev\v/ﬁeq?lk Qﬁé aregpglcloe‘facrlfferetlj\io | I ngs

produced by vari ous conbi nations oned
el enments integawlrsin & macroscopi ¢ way to provide hereinbefore unknown

properties in a rotating body such as the rotor descri bed above. WO
97/ 36093 . _
_PCT/N297/00012- - --15 -

A toy comprising a rotor as clalmed in claim 20 wherein on being spun

the dlfferent colours sequentially dominate the colour of the toy

’I‘lns ‘Sheet: Has Be ‘R
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"Such properties, it is believed, may be exploited to enhance the above- _
menti oned applications of the rotor. Returning to the uniform
density rot Okyo d#Axgedd’ OVi si on of such extrene .density di ?éf/&ﬁ%)i)ﬂ?s .
W thin a rapidly spinning rotor, it is believed, can provide I mproved
stabilisation in the body i'n which the rotor i's enbedded or - cont ai ned. -
A particular exanple may include vibratory absorption characteristics
in equi pment such-as drills, and the |.ike. Further applications may

i nclude stabilising the course or path of an airborne or spaceborne

obj ect wherein angular and |inear di %ﬁ acenents may be effected without
reference to an external notive force. It i$ believed that the particul ar
couplings of the rotation attributes exhybitedDby a rotor may be.

expl oi ted and/ or coupz)éd wi th those aggul ar ments exhi biged by
simlarly coupl ed ot I

rs in‘rorde_r £ _ this end.

Clearly it is desi eddce fr pal | es as nuch-as-Qrfcticabl e
in the particul ar To th-‘:fend" [ wa that -
t he rotor ng mgneli ' fj el ¢/ aftddng ener gy

i nparted t he D netift teck e\ jThe o

ec§ I
provi si on of =




such magnetic or electromagnetic fields required inn order to spin or
reorientate the body such as that described above bei ng known and
within the. scm'r@mss one skilled in the art. 5 P‘l] S further
bel i eved that applications of superconductor t echnol ogy r%ﬁ%e -
exploited in order to allowthe rotor to be suspended W|th| n dense

magnetic fields in order to reduce fr| cé}sonal |OSSE§_ Thus it may be -seen

t hat ' - WD 97/ 36093 -

PCT/ Nz97/ 00012 16- the r ot or

may find applications in such areas as d| verse as. wat er punp units

wherein a rotor is encapsulated in a substantially spherical containment.
vessel whereupon a fluid is supplied at one end follow ng which the
rotation of the rotor effects its passage through the spherical:

cont ai nment vessel and through the exit passage at the other end. It is
believed that the rotor may exhi'bit a particul ar I1y efficient neans of
carrying out this objective. . '

7a

FIG. 5



Wil e the present exanpl e has been described in the context of a rotor
havi ng a stentOf a substantially cylindrical shape, it is envisaged that

ot her shammbynnmﬁmalnplenented such as tapering right conica
structures and -~ asymmetrical conflguratlons wher.e . necessarkCI/NZ97/00012
In"terns. of ‘the stabiiisation properties in conjunctlon with the
advantageous energy retention characteri ‘T's: bel i eved that the
present r ot or represents an opti-nal | conflgured geonetry.

Tradltlonally gyroscopic or - other angular nonentum orientatabl e devices
have been designed so as to di stribute the mass or masses, which are to
be symetrically rotated, at di spl acenentjs i ntended to provide the

opti mal or maxi m sed angul ar nmonment u a given rotational velocity.
It is believed that in the case of the present rotor, a truncated or
portioned spherical rotor.represents an/opti nal mass configuration for
t he uptake of energy and establishnent /fof. coupl ed angul ar nonentum The.
magni t ude of Zde angul ar nonment um vect/r- produced by a rotating body is
dependant upon rate of rotation d the rotati ng mass of the body.
The | arger the magn tude, the nore rgsistant the - pbofdy to reorienting
forces. In the preseqt case, it is _pelieved that a 5t abi | i sation vector
produced by: spi nni ng 5 that described

FIG. 6




WD 97/ 36093 :
PCT/ Nz97/ 00012 : ' S -17- . above at
extrenely high rotational velocities, results in a highly stable rotating
body havi'ng kWQ#PM%cessi on and angul ar properties. whi ch nesctmzssoghpi t ed
advantageously. It is speculated that this is the result of exploiting an
originally spherical body as a rotor. here represents the nost

vol unetrically efficient way of packing matter. Therefore, the rotationa
energy is likely to- be nmaxim sed by thé use of such a rotor geonetry.

It is believed that a nunber of physical properties exhibited by the rotor
require rotational velocities and environnental conditions which are not
readily . met by present technology and it is envisaged that sone of the
applications of “the rotor and attendant properties exhibited by sane

wi |l be operable only when such technol ogy has becone avail abl e. Such

t echnol ogy includes future devel opment s 'i'n superconducting technol ogy,
magnet ohydr odynam cs and their application in the orientation and

di spl acenent of bodies, as well as the interacti @s between macroscopic
objects and matter at an atom c nucl ear

FIG. 7



scal e. . - Referring now to Figures 5-8 of the .acconpanying

draw ngs, - equi val ent ref erences have been used mhere-appropriate as in
the earlier: dr“nmmmmmul n- - - this enbodinment .the rotor 1 is.provided with
f our dlfferently col oured or - patterned quadrants 7a, b, ®CTNzZo¥eo12
exanpl e ‘the quadrants may be col oured red bl ue,- green, and yell ow.
When the rotor. 1 rotates, due to the rotg} ' about t he orthogonal axes
X, y, one of these corours wi'll appear 1t om nate" the entire rotor 1

as it rotates. Thus the separate colours wll appear sequenti-al ly as
bei ng the colour of the rotor 1. This makes this enbodi ment useful as a
toy or gane but of course thls phenonena coul d also ‘have many W
97/ 36093 .

PCT/ NZ97/ 00012 _ - 18 - nor e. seri ous
applications which will be readily, appreciated by those skilled in t he
engi neering arts. It is believed tfat the coupled rotation about the two
abovenenti oned axes causgs the observed col syr transitions.

FIG. 8



Jevign -1
Vﬁere in the fore90|ng description reference has been e to speC|f|
conponeﬁTS OT'rntege%s~oL_Ihe i nventi on havi ng knoyn Pgﬁ$ afent s thenﬁgﬁdﬁﬂﬁ

equi val el i ncorporated as if individu ﬁm _
Alqt hough m mﬁw has been described by way Io{“ LACE EET with
ref-er | odlnents thereof it is to bu under st ood tha

modi fi.cations or i nprovenents may be made thereto i {holid Ap#Fi ng From
t he scope of the invention as 'set out in the appengle LI0B.

[ er r] . CLAI|VE:

1. . . Arotor i ncl udi ng a spherical body whkrein a ' | f of

t he spherlcal body has been omtted or renoved characterised in

t hat;..t he wei ght_of said portion being such that the weight ratio of
said-one hal f t CkAMSther half of the spherical body is such that the
rotor |s adapt ed to sinultaneously rotate about a pair of orthogonal

1. A rotor including a spherical body wherein a portion of one half of

' the spherical body has been omitted or removed characterised in
that, the weight of said portion being such that the weight ratio of
said one half to the other half of the spherical body is such that the
rotor is adapted to simultaneously rotate abput a pair of orthogonal
axes one of which is defined by the edge of the spherical body

between the said one and other halves.

2 A rotor as claimed in Claim 1 characterised in that said first axis is
parallel to an angular momentum vector defined by the rotation of
the spherical body and said second axis is parallel to the axis of

rotational symmetry of said spherical body.

3. A rotor as claimed in Claim 1 or 2 characterised in that it is of a

substantially “mushroom” shape.

4, A rotor as claimed in any one of Claims 1 to 3 characterised in that

| said portion of said one half of said spherical body which is
removed or omitted comprises approximately one tenth to one third
of the total weight of the sbherical body if the portion were not

removed or omitted.

5. A rotor as claimed in any one of Claims 1 to 4 characterised in that
said edge defines a plane intersecting the centre of the spherical
body.




axes,dne of 'which is defined by the edge of the spherlcal body
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subst antial I'y "nushroont shape. 4. A rotor as clai mgd in any
one’ ‘0ff dainms 1 to 3 characterised in that - sal.d portion of
sal d. one hal'f of said spherical body whic2ois renoved or

d’ conprises approxinmtely. one tenth to one third of

L al _veight of the spherical body if the portion were not

] fom tged. A rotor as claifred in afly ‘P tRe p%&ﬂﬁ@%lél&s%rm&lé@d d ai s
4 chafacterised in that sai-d edge defines a pl ane
secti: mg t he centyiapthe wglg@pﬁépalgeqne half to the other halfefdthe spherical [err]

body is between about .75 and .85. 20

7. A rotor as claimed in Claim 6 characterised in that the ratio is
approximaté‘ly .8.

8. A rotor as claimed in any of the preceding claims characterised in

that the portion removed or omitted is defi_ﬁ_ed by a right-angled cut
at the equator of the spherical body so that a stem is formed with

sides substantially perpendicular to the p!ane'deﬁned by the edge.

9. A rotor as claimed in any one of the preceding claims characterised
in that it incorporates a spherical core comprising heavier material

than that which comprises the spherical body.

10. A rotor as claimed in Claim 10 characterised in that said spherical
core is of mercury, tritium, yttrium or plutonium or mixtures of one

or more of the stable or unstable isotopes thereof.

11. A rotor as claimed in any one of the preceding claims characterised

in that it includes a ceramic coating over its external surface.

12. A rotor as claimed in any one of the preceding claims characterised

in that it wholly or partially includes a magnetic or magnetisable

material.
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the spherical body so that a stemis flormed Wt h 5i des
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| ai med in any one of the preceding clains characterised I n
corporates a spherical core conprising heavi er materi al
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bnst abl e i sotopes t hereof. A rotor as clainmed in any one
cedi ng cl althﬁreeﬁeﬁaﬁcf’é'ﬂﬁé’éé"ov thefeqfn that it includes a ceramc

r its external surface. 12. A rotor as clainmed in any one of
ng'clains characterised inthat it wholly or partially
magnéM c &k woak peddusingl wnit includinged staterl and a rotor rotatably

positioned therein, said rotor including a spherical body wherein a
portion of one half of the spherical body has been omitted or
removet‘.l characterised in that, the weight of said portion being
such that the weight ratio of said one half to the other half of the
spherical body is such that the rotor is adapted to simultaneously
rotate about a pair of orthogonal axes one of which is defined by
the edge of the spherical body between the said one and other

halves.

156. A work producing unit as claimed in Claim 14 characterised in that
said rotor is rotatably mounted within said stator by means of

hydraulic, pneumatic, electrical and/or magnetic forces.

16. A waork producing unit as claimed in Claim 14 or 15 characterised
in that said stator has at least two hydraulic or pneumatic jets

positioned therearound which acting on said rotor in use causes it

to rotate.
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| forming the stem. (3). The depth of the cut

| pair of orthogonal axes one of which is de-

(54) Title: AR
(ST) Abstract ;

A rotor (1) is of a substantially spher-
ical shape with one compiete half of the
sphere (2) still remaining. The roter (1) ef-
fectively takes the shape of the head of a
“mushroom”. The other half of the sphere
has had its material removed or omitted

"D" and the length “L", the radius of the
sphere, will determine the ratio of the re-
spective weights of the complete half sphere
(2) and the stem portion (3). Suitably the
weight of the one half to the other half of the
spherical body is between .75 and .85 and
more preferably .8. When an extemat force
is applied to the rotor (1) it rotates about a

fined by the edge (6) of the spherical body
between the two halves.




