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DISC-SHAPED SUBMERSIBLE ATRCRAFET
STATEMIUNT AR TO RIGHTS T INVEMTICRENS

MATIE IINDER FEDERALLY-SPONSORED
ROSEARCH AND DEVELOPMENT (if asy)

Thiz inventcn was conceived and develgped fo the

presenl slate with prvate moncy and without aoy financial
assistance from Lhe {ederal governmont.

CROSS-REFERERCE 1T} RELAIEL
APPLICATTONS

Thers is an Inteprated Stearn Motor, peading 1S, patent
appication Ker., Mo, 03/103,546 of Auwg. 9, 1903, This steam
motor will he referred o as the besl power souce lor the
SUDNMERSIBLE AIRCRAFL. However, (his afrexall {s nol
limited to any pacticular type of prime mover. Moreover, vne
ol the advanced [eatures of the aireraft 1z its adapiability 1o
a wide varicty of existing power plants.

BACKGROUND O THE INVENTION

1) Field of the Invention

The present inveation relates fo aircraft and, more
particwdaaly, to arcraft with vertical take-off apd [anding
capability having counter-rotating rotoss. Among the most
suceessful concepts derived from the pursuil of an idea of
afrcralt ol similar capahilifics is the helicopter. Enown for
several severe divadvantages, the holicopicr temains as
prisaitive and ineficienl in its 0z of power as il was at iis
inccption. Vhe most mechanically efficienr way o trw a
ofor for weriical fiight woold De not at s axis as in
helicopter, but at the penphery similar Lo a sfarter furning a
large fivwheel of an engine. Thiz spproach deamalically
Improwes the design of vertical take-off and landing aircraft
th 1t% varicty adding a number of capabilities anattainabie by
helicopter coneept.

Presently, there is considerzble imterest in peoviding
improved types of vertical take-off and landing airceatt for
wiile variety of purposes, especially those which ane enerpy-
efficient and, therstors, environtoent and people-fricedly.

The present inveolion relates to afrcraft and. morc
paticularly, o aircrafi with vedical fake-clf and landing
capability; threc-dimensional freedom manenverability in
ihe air; and, threc-dimensional iresdom maneuveralility in
the wirter, Among the mosl soceessiul concepés derived from
the pursuit of an idea of aireraft of similar capabililies 1= the
helieopler. Since first conccived by Leonardo da Vincl over
500 prars ago, the idea of “screwing-up inta the air with the
help of the Azchimedean (287212 B.O)) sorew™, remsins
the most popular among aireraft manufacherers. This is 5o,
regardless how mechanically inefficient aed limited in
pertormance, not to mention the technalogical costs, the
helicopicr remains, In my opinion, the most mechanically
efficient, and, herelore, mosl cconomical way to turn a rotor
for vertical ife-off, i pot af ils axds (da Vinct's idea vsed in
helicopeers), but at the periphery of the rolon. The way
relabively small electric starers mmanage to twoch malii-
cylinder engines is to apply the forgue to the outside fim of
4 large dismeter Qywheel as evidenced by a starter on 2
fiywlheel of an interhal combbstion cagine. This eaults in
“hetter leverage,” 'This approach to the desipn of 4 vertival
lake-off and landing aircraft appears to be aradical departors
Fom da Vinci's concept, However, torque applisd af the
periphery of the Totor rewards this new aircraft concept with
toajur capabililics unatfainable by the helicopter concept of
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an Archimedecan screw, Therefore, the field of (s invention
£s & multipurpose airetaff with V.T'0) L, (vertical take-off and
landing) capabilities; three-dimensiona! manevverability:
capable of landing on waler; and, operating underwater with
threo-dimensional frecdom. This invention @5 soperior w0
helicopters and any peior art in any size, powersd by any
coginc. Simultancously, it remains techoolopically Iess
coslly, eazier, saler and mare coviromensal-friendly and
people-frendly,

The present invention provides an improved aireraft of the
above-meentioned type capabls of pedforming hovering fight
with condrolled translational and vertical movernent i all
directions and also having good Hight abilities ik horizontal
fight. This invention also provides an aircraft. with counter-
Totating totors synchrodized and balanced to elininare any
residual iorgque which would otherwise tend to spin the
arreratt around its ceniral axes. The rotors coaxially rotating
itsidde each cther af even specd peovide an vpward thrust and
assembled of individusl acrofodl biade units in a chain-link
simple fashion. The aercfeil hiades of the lifting rotore are
of bero {ypes: with a fixed pifch and with a self-adjusting
pitch. An aiteraft constmucted according to this invention
may havc fixcd pitch acrofoil blades in its Hfting rodoes, or
self-adjusting aercfoil blades, ar u combination of both of
ihese feamres. Apari from & favorable gyro-stabilizing effect
of the counter-rotating rotors upon the aircraft, this invertion
provides an aitcraft with a high mechanical efficiency at a
comparatively lower technological cost than a conveniional
helicopter, This 15 80 whether it 15 an ultra-liph! motocycle
engine-powered model, or a imdear-powered heavy Hfting
capacity mukti-purpose aireraft constructed according to this
ihvenlion.

{2) Desoriplion of the Relaled Att

The attempis to jmitate UFEO.s (unidentified fyiog
obyeets) i shape, speed and manceverability have besn
made by varions inventers of, perhaps, many nationabifies
long before the phenomens was widely publicized. The
Ausfrian invenior, Yiktor Schavberger, had has “Schnever-
Habarmuohl™ fiyving disc, reportedly, in 1944, Tt was reporied
{hal (s Aying dise could climb vertically up b 12,0040
meters 16 3, [2 mivutes and could iy hodrontally al a speed
of 2000 kny'hr. It had a diameter of 1.5 meters, weiphed 135
kg, and was started by an cleciric motor of 1420 horsepower.
The Amerdcan and Fus«sn scienlists, famdliar with Viktor
Schavberger's axperinents, did not develop thess Schaub-
arger’s Hying dise 0 a commeraial sucoess or are using his
idcas for developing secret weapanry.

Untl the [oree of gravity is fully manageable for com-
foercial wse, the dreamers, like myself, will keep trying to
imitae the lependary spacecratts. In this area of endeavor
and amoug the patente forend in my patentability research,
there are Lwo relevant patents, viz, Pranz Bucher, 11,5, Pat.
Mo, 5,064,143, and Steven Webster, U8, Pat. Mo, 3213284,
Bolh invenlens offcr a rather complex angineering solution
for the use of lifting rotors. The resnlt it a produet of a high
technobogical cost and & low reliabilty, Apard from the fact
ihat. these inventors usc countcraofating lifting rotors for
vertical take-off and Janding, and vane systems, positioned
below said rotors, W0 provide mancuverability, their parcnts
awd teachings are not in conlict in any way or form with the
present Invewtion.

FRIOR ART

Prior to prcparnng this patcot application, [ made ds
search of the patent art at the Sunnyvale Tatent Tibrary,
Supnyvale, Calif,, as well as af the University of Rritish
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Columbia, Vancouver, Canada, and found the following
inferesting patents:

PATEMIHE PATENT NULERR VEAR
TIAVIS 2,963 621 17719438
GRATRON 235,275 TIIGED
FROST, #12] 3,018,063 1962
LENT 4034747 51962
(3LEES 3044012 B L9632
L5ABK 4,057 967 L1462
SLAVGHTRE 3,123,320 3/ L964
TR0, ef 41 3,312,425 41967
HAGGOERTY 3,60, 570 WITE
BINID 9,774 865 LE1OTS
MACKEILL 4.0114,453 LSTT
LUCHER 3,004,143 LL1]
VAIVRET: 513031 RITOAT
WEBSTEF. 5,218,584 L9573,

I veviewing thess patonts, T have found that mone ol the
above-noted patents, either sihpulardy or in combination. ave
sccn to disclose the specific arrangement of concepts dis-
closed by the preseat invention.

SUMMARY OF THE INVENTION

There is disclosed an airveraft capahle of movenent in
three divecfons, in Cartesian coordinnte terms the x-y-r
directions, in {ke afr, The movement can be a cofmbination of
vertical and horizontal.

The adreraft eompriscs a frame, an enging or powcor plant
and two eodnler-rolaling rotors. The engine or power plant
firough suitable gearing rotate simultaneously the two
connter-rotafing rotors. There are vaness [or verdically posi-
tioaing and hodzoatally positioning the aircrefi.

Further, this aireraft s submecsible in water This afreraft
cah move on waler oz belowr the surface of the water. The
aircratt has threec-dimeosional movermeant i the water such
haz in the x-y-z ditections. The aircraft can have varions
horizontal positions and also varous depth positions [n fhe
watel, '1he areralt can move jn the water, on the water and
in the air.

OBRJECTS AND ADVANTAGES

A primary chject of thiz invention is to provids an sicceaf
of the above-menlioned characteristics and capable of per-
forming mevements with three-limsnsional freedormn and
designed spocd while retaining horizoalal stability at all
tines, eilher in hovering over one spot, or fiyving uniditco-
tiomally at 4 maximim speed,

Another object of the invention iz to provide au aireraft
adaptable to many existing engines or power plant types,
incloding auelear power, whilc hest suited for edvironment-
fricndly liydregen fived Integratcd Steam Motor (petding
TL5. palent application Ser No. (8/103,546 of Aug, 9, 1993)
affering quiet, vibration-iree, exceptionally reliablo scrvice
tor both sero- and underwater opecation:

A further object of this invention i to peovide an aircraft
capable of operating quicter than any existing rolary wing
abreraft type by lowering the speed of Totation of the lifting
roters while spreading the load on a larger number of
aerofoil blades of higher aspect ratio;

Stll another object of this invention is fo provide an
atreralf with such a mechanical efficiency and liffing capac-
ity as to be suitable for a noclear power plant as jis primea
miover which would be providing an unlimitad operational
Tange in the air unattainable by conventional sirerall.
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A 0B luriber objecd of this imvention is t0 provide an
asccraft of such exceptional inherent stabilily, derived from
the gyro-stabilizing effect of ifs countecrotalion liliing
totors, as to assure its safe and reliable operation 1o pracii-
cedly auy weather conditions in search and rescue missions,
for example, over the sea;

Still ancther object of thiz Invention i to prowvide an
aircraft with ontstanding survivability characteristics, foa-
toeing a detachahle, v emergency, parachutable moduls of a
marinc propulsion upit, combined with pewer plant and fuel
lanks, and oher heavy items; alse, including an autormati-
cally inflatable balloon/parachole combioalion, storcd in the
SIIEIPE0CY pear compartiuent under the dome-lie hood:

SHll another object of this Irventon is v provide ap
girerult of such technological continuity as to allow any
conventional aireraft mannfacturer switch o its production
withoul major re-toobing and workloree re-training;

Yot another object ol this imvention 7= o provide ap
aircraft of such simpleity of construction and operation as
lo allow itz ownersfoporators t© switch to, Isf s say,
seheduled] operation of this alperaft with a minionm of
retraining of conventions] aircraft pilots and preund crewe,
whilc crjoying low oporating costs, mavivnm salely and
reliabilily;

Ancther object of this invention is to provids an aircrali
ol such low productionm and operating costs, simplivity,
safely il depondabilily in its basic non-subiuersible ver-
sion as to beoome a cobsvrner means of mass wod personal
Lransporlation comparahle to the auromohile;

Ancther vbiect of this inveotion is to provide an aircraft
adaptable to any, whichever is more suitable for the size and
service (ype of the aireratt, power transmission drives within
the crafl, from a simple mechanical to pdranlie, electrieal
and eved rodpoelic droves;

Yeu ancther obpeel of this lnwvention Is to provide an
aitcraft adsptable Lo a varicty of dotachable modules
designed specificatly for a parlicolsr tasi, or mission; such
45 marine propulsion, jot-propulsion, heavy Hfting, fire-
fighting, and s6 on, cach detachable moddls having a
diffcrent prime mover and foel capacity, and type of landing
gear; '

Still another object of this invention, is to provide an
adrerall with such @ high mechanical efficiency snd sdmplic-
ity of deslpn that allows a wide vaciation of 1fs size fvom an
ultra-light to a2 moclesrpowercd inter-contipental caerier
withoot sacrifice of simplicity, reliabilily, mcchanical effi-
cicney and safecy;

A forther object of flis ivvention 13 to provide an aiveraft
wilh underwater opctational capabilities and coderwater
maneuverability presently affordafle only by specialized
submersible boat types, without compiicating and sacgificing
its aircraft capabilities akd related hardwrare;

Ancther object of this ihvenlion is 2 =clf-adjustable asro-
foll biade element counscted Lo other blade clements i a
chain-link fashion to comprise the lifting rotor. The sell-
adjuslable pileh mechanism is simple, reliable, technologs-
cilly cost-gffective and requires minimum power ai the
gircraft start-up time, becanse &ll the acroloil blades of the
rolor would be positioned at Zero plich (no LlHng throst
prodlucad) for Iack of centrifugal forcas in the [Ering rotr.
Similarly, the chain-link fazhion of assembling aerofodl and
hydrofoil rotors for the aiteraft of the present lovention is a
siraple, relidble and technologically cost-effective way of
asterobling larpe avd wery large aerofioil and hydrofodl
rotors, it also greathy redices maoufactudop and ruainte-
napce costs of such rotous.
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Other and further feamiras and alijects of the invention
will be more apparent B0 those skilled in the ac upon a
consideration of the sppended drawings and the following
deseription wherein a construclionsl form of apparatus for
canrying out the invention is disclosed;

Addiional ohjects, advantages and novel feamres of the
invention will be s forth in part in the description which
follows, and in part will becorne apparenl Lo those skilled in
the art upon examination of the followiny or may be learmed
by the practice of the invention. The objects and advantrpes
of the invention may be realized and attained by mewos ol
the imstrumentalitics and combinations particolarly pointed
ol in the sppended claims,

BRIHY DUISCRIFTION OF THE DRAWINGS

FI(z. 1 15 a fragmentary vertical cross-sectional view of
the aircraft cmbodying fhis inveaiion constructed with a
cotventionasl mechanical power fransmrission az a limitcd
rangs puhlic bansportafion vehicle.

FiGi. 2 is a fragmentary verfical cross-sechopal yiew
through a half of a noclear-powersd infereonlinental pas-
sengeT aircraft construcied in accordance with fhe teachings
of this invenlon.

FIG. 3 iz a partiad cross-secional view of counter-rotating
lifting totors with & speed-synehranizitte pear diive and also
showing maneuvering vanes;

FI(7. 4 is a pantial cross-sectional view of counter-rotaiing
Lfting rolors with a driving goar infcrmeshing with fhe
cratside rith of the culside {largest of the two) lifting rotors;

VEE 5 is & perspectve view of fwo typical fixed-pitch
acrofoil Dlade elements for a hfting rotor and one of Lhe
vrays 0 chain-link them into & rotor assemioly;

FI(t. 6is a cross-secional vertical view of the main frams

for a wpical aiteraft eonstriicted according to the teachings
of this invention;

FI(z. 7 s a fop view of the main frame of FIG. 6

FIGG. € iz a top view of a typical aivcraft construcesd
accewding 1o this inventon, using the main frame of FIGS.
b and T with a fragmoeniary exposwe of the two counter-
Tolaling lifEing rotors;

FIG. 9 iz a frapmenlary perspective cut-away view of the
self-adjusting piteh raechanizi for ao acrofodl blade element
with 4 varigble angle of aftack for lifting rotors of &n aireratt
constructed according to the teachings of this invention, amd,

IIG. 10 is o vertical cross-sectional vicw of an ulfta-(ight
medz] ot an sireradl constructed according to the toachings
of this invention and illustrating a simpte mechanical trans-
Tission and friction drive for fwo counter-rotating lifting
otors,

P10, 11 15 a frapmenlary vertical cross-scctional vicw of
an aircraft embrodying this isveation with a marine propul-
sion capability for underwater travel and mavevvering; and,

FIy, 312 iz a frapmcniary vertical cross-sectional wiew of
a detachable ffor emergency surfacing or landing) marine
propusiopower plantireiractable landing gear module.

DESCRIPTION OF THE PEEFEREERED
EMBODIMENTS

With referenee o the drawings. wherein like rafarence
charactars designate identical or corresponding parls, and
mare merticularly W FIG. 1 the referenes numeral 1 gener-
ally indicates one form o a heavier-thas-air afreraft
ermbadyiog this invention. The aircraft 1, is comprised of a
disk-shaped strecture 2 which is substantially sy1mmetrical
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about a vertical axis X, The disc-shaped structure 2 consists
of a meio fTame 4, which integrates and carries counter-
rolating lifing rofors 5 and 4, a prime 1aover 7 with a power
transtuission §, el rank ¥, a pilothouse 190, and a payvload
comparlmenl 1 covered with a weather-proof. transparent
cover 12, in which the pilothense 10 iy htted with a
weather-proof paporamic window L3 The mechaoical
power iransmission 8, conveys a needed torgue from the
Puitne tnover T, vy the povver train comprising shafts 14 and
13, and bevel pears L6 and 17. (o 4 speed-synchronizing goar
1%, which drives the ceaxial lifting rotars 5 aod 6, in
opposite dircetions at an equal speed by means of toothed
hands cot into rims 1% and 20 of the Lifting rotors 5§ and 6.
The weipht of the lifting rotors § and & [z supportzd by
mreany of carrier bearinps 21 and 22, fifted tn the main frame
4. at several evenly spaced points around the main frame 4,
white the npward hmust l[tom the lifting rotors § aud 6, when
they rotate, is conveyed tn the wroralt via thoust bearings 23
and 24, afso filted to the main frame 4, at the pojnts divecdy
opposite the carrier beacing 21 and 22, While (he carrier
bracdnps 21 and 22, and the threst bearings 23 and 24,
resteiclk (he up aod down movement of the Lifting rotors 5 and
&, they allow some expansion, dus to o lemperature change,
of the rotors outwardly and toward the cenler of their
rolabion. Alsa, to maintain an optimum clearance between
loothed rims 19 and 20, and the speed synchrovnizing pear
18, inlarmeshing with both, bearings 28, 26, 27 and 28, are
fited to the rmain frame 4, which also extends intn a
pratective semi-toroidal bumper 29, puarding the fifting
rotors from damage in a mid-air collision, ste. Propulsion
mcans for Lhorizoutal fight and thees-dirmensional mancu-
vering of the aiveraft 1 are not shown on FIG, 1 of & general
arrangemend and power transmission to e Lifting rotors, so
that the simplicily of the basic idea of a vertica] take-off and
landing aircraft adaprable to 4 vasiety of means for horizon-
tal fiight and manenvering wonld wot be obscured al this

- poant, Adso, un siverafl constructed according to the inven-
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“tion 1ay have more than jusl lwo.counter-rotating jifting

rotors a3 shown oo F1G. L in which case other consides-
abions of improving the mechanical and acrodynamic effi-
cicney of an aircraft would be taken ipto accoiint. What will
remain the same or (osely comparable iz an cxcoptional
stabvility of 2n aircrafl constucled aecording to this inven-
hon due bo its always low center of gravity along its center
ol rolaiion—yvertical axis 3, on ong hand, and due v the
gyro-stabelizing eliect of the litting totors 5 and 6, or more,
on another While FIG, 1 fiustrates a basie fomm of an
aircraft embodying ¢his iovention, shown in fighi, FIG. 2,
fepoesents & duclear-powered long-range cmbodiment 3. on
ts aiv-cushion type laodisyg gear 33, joading af an airport,
Despite the apparent differeace o size, the aircraft M 3 in
many ways identical (o the aireraft of FIG. 1, in which the
hollow eylindrical space 72 around the vertical axis 3, is also
utilized for catrying a pilothousc 32, a payload {passenger
accommodation} compartrment 35, and a detachable and
parachutable {for erasrgency landing) power plant module
M. Addipg 1o the rigidity of a man frames 34, there 1s a
tubular elevator shaft M. with wwo elevator cars 37, for
conventenes of the passengers and crow, A simple and
reliable, easity stored in-Ripht ait-cushion landing gear 33,
iz hest suifed for fhis frpe of airczaft,

A litting rotor drive mechanism and a horizontal flight and
Maneuvyering vanas arrangernent guitable for either aiveraft 1
and M), are depicted in great detail on FIG. 3. Also shown
a hydraolic (or elecic) tramsmission motor 38 with its
power ({luid or electric) connection 73 from a prime mover,
Horrzontal fight of an aircraft copstructed according o the
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invyention is aclieved Ly directing some of the downflow of
#r o (uid from the lifting refors o 4 substantially
horizontal steeamm opposile o 4 course chosen by the pilot,
‘This being achieved Wy means o 4 system of vanss 39,
pivoled on pies M, fitted imto the 1oqin frame 4, aned
earerolled, manally or via servio motors, by the pitot with
the help of conftrol rods 41 and 74, linked together info a
syslom by pins 43, 43, 45, 46 and a lever 42, The sumber and
arrapgement of the horizontal flight mansuverdng venes
world differ Irorm one wircraft to another, or absent alio-
gether when substituted B% an outside mounted propulsion
device, However, the simplicity and affectivencss of vane
syslems in providing an munediate thrust 1o gy dirsclion of
I60-depree crcle of the aircraft would stili be superior
cnnsidering techuolopical and other costs of external jei
propulsion. Aturning vanc 47, pivoted at its axis pins 48 aoed
49, allows the pilol of an afzeraft to tm his ceatt aronrd its
vertical axis 3, either slow or fast, for only a few degrees or
in a camplete circle, as for example of having a panoramic
viewr while hovering over ope gpat or Aying in onc direction.
Apain, the number of these vames may Jiffer rom one
embodiment of the invention to another, while their sim-
plicity and effectivensss remains the same. Beferring now to
FIG. 4, representing the most mechasically advamtageous
drive for flie lifting rotors 5§ and 6, lhe way it is accomplished
in the infemal comfustion enging starting pear, when &
relatively small starler overcomes oremnendous opposition of
compression [n, for example, a mulb-cylinder Ticscf,
Whether ydran/jc or electrical transmission is emploved, a
driving raotor 50, may cither be hydravlic or electic, It
provides 4 muaing toque o a toothed vim 52, of the lifting
rotor &, by means of a gear wheel 51, fitted to the shaft of
the drivitg melor 50, In this preferred embodiment of the
litting rotor detve the speed-synchronizing gear 18, contin-
ucs to play as an important link in the power transmission
conveyving a tergue from the liftdlog rotor 6 to 5, and fusther
down toward the conter of an airceafl 1o 25 bnany coaxdal
counter-rotating Lifting rotors ax there may be embodied
according o the invention. Among olher power iransmission
drives with high mrechanical cificlency suitable for this
systonl would be a linear induchion motor fitted into a
circular space 54 of the main frame 4, and mrning the dm
52 of the Liftinp rotor 6, magnetically, raflier that mechani-
cally. A circalar void space 53, apart from heing a good
protective cover and bumper, could be used for skoring an
inflatable toroid ring for emergency landings to increase a
parachule area of the descending aireraft eopstnicted accord-
ing to the invention, and alzo increase he buoyancy of samc
airceaft doing an emerganey landing on water surface, for
example. Adso the void space 53 could be filled with a fire
relardant Tor arrcsting ignition in 4 eresh, or collision situ-
ation, With reference to FI(L 5 there are shown two Identical
acrofoil blade elements 55 of flxed pitch as compared fo a
vatiable, conlrellable, adjnstable or somehow else mpulated
pitch, With minor vadatione from onc lifting mior 1o another
for one or apothor airclatt construcled sccovrding o the
invemtion, Lhis is the principal vovelty axound which the
present imvention evolves. “he simplicity of assembling
rotors in chain-link fashion ot of identical aevofoil blade
elements extends further into e simplicily of maintenance,
replacement of damaved ones, halanes of the rotors, ote
AR, as the resalt, ot of simplicity come hipher mechanicak
cificicacy, lower technological cost and the overall cost
efficicncy of an aivcrafi conslrucled according te the
1ovenbon, front its manuniacturing Lo ils operation. Retuming
pow o FIG, 5, there are hobs 36 and 37 of the Blzde clement
=, Which, when linked to other identical elements by bonds
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62 and 63, form an inner rim 5% and ao ooler rim 59 of 2
lifting rotor, Swifaces 6 and 61 would nosmally carry either
cof-in gedr teeth, friction proves o, I it % #a ouler rim of the
autside {largest in the sysem) cowor with a megpetic deve,
clements of a linear induction mator, or any wlher adsplable
PO Irapsmmission means, The shape and positioning of the
lronds &2 and 63 would differ rom one embodiment of this
invention fo another, bt the smplicity and rigidity of the
assembly will remain. :

In 15, 4, there 15 shown a cross-seclional vertical vicw
ol the main frame 4 of an alreraft constructed according fo
the teachings of the invention, There are radially emiended
support arms 66 having bubs 67 for incorporating the
bearings 26 and 28 of FIGS. 1 2id 3 sod the upper bearing
68 of the speed-synchronizing gesr 18, There are hobz 68
icorporaled inlo lower radially extonded sppporting arms
6%, These hobs senve as housings [or the bearings 28 and 27
and the power transmissioe B, of TG, 1, o for the hydeanlic
for efectric) wansmission motor 38 of FICG 3, These 1owet
supporting arm hubs A% of the main frams 4 alzo provide
pivoting points for the vancs 39 and 47 of FIG. 3. To finther
add o the stroclural dgidity of the majn frame 4, the lower
radial supporting arms €9 ace connccted by o scrnd-toroidal
gima M. The rim also serves as a prolective cover Lo the
culer Lifiing rotor rim 52 and the power transission com-
ponents 50 and 51 of FIG. 4. The tim also serves as well as
2 housing for stutor windings of a lincar induction maotor
drive, when magnetic drive is chasen for ose in this fnven-
lion. A top view of the main frame 4 iz showw on FIG. 7.
MG, T outlines an dmporasl sruclursl elenent of the main
frane, otherwise hidden, a cover 71, A semi-toroidal cover
71 connects the hubs &7 o jts rigid ring and simoltansously
covers the gap bulwean the counter-rotating rotors § and 6
of FIGS. 1, 3, atd 4 agaiast unwanted elements. A void
cylindrical space 73 of the raan frame 4 iy 1 perfect location
at the center of gravity for housing a poswer plaol, a payload
comparttnent and a pilothouss as shown on FIGS. 1 and 2.
Thiz cylindrical space and sssocialed equipment provides
for an exceptional! stabilify unattainable by cowsentional
aircrall. This void pace T2 is casy to [oad and 1o drop off in
cmergency aborg with the sbove-menlioned parachutablc
modules comprising a power plant and the non-essentials.

With reference to FIG. 8, it s seen that FIG. 8 iz o top
view of an giterafl conztructed according to the inveation.
Therz iz a fragmentary exposure of the two counterrotating
lifting votors 5 and & of FIGS, 1, 3, 4 and the bonds 62 and
£3 of FIG. 8, between individual acrofoil blade elemments 55.
The payload compaurimend 11 is covered with a dome-like
vover 12, The compartiment 11 [s shown empty da order Lo
avold aay seale-related comparison while emphasizing the
similaricy of appeatases regardless of the size of aircraft
vonslructed acoording to the imeention. Looking down on
this embodiment of an aitoraff, one cin see the hocizontal
flight mavenvering vanes 3% of FiR. 3 arranged into 4
sectors of 60 degress each covering the entire 360 depres
circle around the central payload housing of the aircraft.
Looking at thiz embodirnent of the invention, it becomes
apparent that with 4l the stroctural rigidity of the main
fiame 4, the eounter-rotating Jifting rotors 5 and 6, are
sufficlentlty exposed to the abflow for a roadimnm acco-
dynamic efficiency. This i so megardless of the size of an
aircraft and the nwmber of the counlar-rofating lifting rotors.
A Torher developrnent of the asrofoil blade element 55 of
FIr 8 f shown on FIG 9. The element 55 has o seli-
adpstable pitch ffom reo to mazimum pich. There is
illostrated ps Position A of the trailing edpe of 2 blade 76,
Posttion A, in s0lid live, conasponds to zeco pilch. Position




5,653,404

v

B, io broken line, comesponds o the maximom pilch. The
gerodoil blade Th can astomatically tors [Tom zero pilch Lo
maximum pikch, from & fo B of it trailing cdge position in
the tollowing mannen The aerofol blade T 15 assembied of
%o halves: top 77 and bottom 78 by means of sorews 79.
‘The acsrofedl biade 76 has o sofficient clearance around a
copnecting rod 7% to slide Detwreen fhie hobs 54 and 57, This
makes it possible ko cither open a gap 86, maintained (when
a lilting relor, comprizsed of o plurality of {hese acroeloil
blade: elements, 1s oof Totating) by a spring 85, O, (o close
tie gap nnder the pressare of cenuifagal force, acking upon
the asrofoil Blad= 76 in the directioy D when the lifring rovor
mrming in the direction C reaches a certain speed of atation.
The movement of the aerofol] blade 76 around the connecl-
ing rod 75 1 Mmifed to only bwo posibion of ils lratling cdeae
A snd B by a3 control rod B integrated with the aerofodl
blade Th, The control rod ¥ on als ITee end has 4 shall 31
or pin 81 and on which rotates a roller 82, This raler 82 and
fite rod B0 positicn the aerofoil blade 76.

Iit 4 howestag position 1he Miting rolor comprised of tese
self-adivstable aefcinil blade elements. the spring 85 s
peishiing the aerofoll biade 76 o its start-up positdon close ko
the huk 86, while simultansously overconiing the weighl of
the arrofeil blade and kesping il in Posiiion A. In Posifion
A wrailing edge of asrofodl hlade 76 comesponds to Zero
Fitch. Upon starting the rotation of the blades 76 the pitch
iz Zero Fiich of the blade 76 15 in Position A, solid line, As
the liftikg rofor 5 and 6 teaches a cettain speed of ratafion,
the weight of the aerofoil blade 76, increased by centrifugal
furee, will evercome the resistance of the spring 45 and
begin to close the wap 6 and move toward the hub 57, In the
proeess the control rod 86 with reller 82 will move donp
auiding path 83 of 5 conteol slat 84, Thisz secures the railing
edge of the aernfoi Dlade 76 in the Position B. in broken
hing, corresponding 1o a Maximurn Pilch, The aerofoll tlade
76 rernaing 1o Position B as long as the ratating speed of the
lifting rotor 5 or 6 remains the same or higher. After an
gireTafl haw landed and s lifting robors 8 or 6 begin o slow
their rotation, discagaged from fhe power source, the
(r-forces acting upen the aerofoil blade 76 decrease to the
point whers flhe spring 85 can return the Llads 76 {o fhe
initizl Fero Pitch Position AL The litiing rotors 5 or 6 of an
girerall consitucled according to the inventon may nave
only the fixed-pitch acrofodl blade clements; ooly the sell-
adjustalle ones: of a combination of both, Both types in their
preferred erabodiment are fverchangsalde, The last of the
prefemed embodiments of the preseal invetion 15 shown on
FICG. L0 in a form of altra-light adroraft 1 constiaicted in
accordance with the invention. To emphasize the similaity
belween Lhe differant embodiments of Lthe inyvertion alnsady
discussed, the same reference pumerads arc being uscd as
[ong as the Qference belween embodiments 16 mator and
superfivial. The aireralt 1 is substantially disc-shaped and
syomeirical about ifs vegical axis 3, having a main frame 4
with a hollow cylindrical spacc 72 along its verical axis
eXtetding dowiward info a comparbment 91 serving as a
homsiag for a prime mover 7, a el tank % and a palot with
manual controls 99, The pilot and e controls ars covered
from the weather with a domc-like transparent cover 12
securaly fastaned to the cylindrical top of the naain frame 4.
A phurality of support anms 66 radially cxtend frorm the marn
frame to bearing hnbs 67, Sitallandy, o 4 miveor reflection
fashion relative to the upper supporting arms &6, there are
lower supperting arms 66 and 69 radially extending to
espective bearing hubs 68, The nunler of the suppotting
arms 66 and 6% with bearing hobs will vary Irom ooe
evmbadiment 1o another embodiment of the invenlion butl
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cannal be Tewer than shown on FIl{z 1. Thatl is baro upper
and Lo lower snpporting arms with respective bearing hubs
at fheir cnds.

Unlike the embodinent of aiveraft 2 of FICr, I wiich two
fifting rotors 5 and & are driven by means of a toothed gear
1%, The gearis in the gap between the toothed rims 19 4nd
MW of sajd comuer-rofating lifting rotors § apd 6. [he
ulira-light aircrafi 100 has [fs Lfting rotors 5 and 6 driven by
4 [retion wheel and shatl 88, The shatt 4% cxtends down-
wardly and kevs indo a universal joint $ The shaft A8
Tecaives its power and torque fronm nniversal joint Wk which
operatively counects with shatt 14, The shaft 14 is deiven by
an enpine 7 serviug ag a prime raover. The friction wheel and
shaft combination & represants a cylinder with tapered ribs
and prooves, These ribs and prooyes intermeash with similar
titys and grooves of the inber titm 56 of the suter lifting rotor
6 und with similar ribs and grooves of the outer rim 57 of the
immar lifting rotor 3, These tapared ribs and grooves, similar
to the well-kmown v-belt drive transmission, are not the only
mgans fo wmoltiply friction berween swfaces of livoited acea.
These tapered ribs and grooves are well-imown in the ant
sod, iherefore, are pol delailed here. Fudher, the means to
mutiply friction may widely differ from one smbodiment of
the invention to another embodiment. There 15 a subslantial
dofercnce betwecn the above-mentioned prefemmed cmibodi-
ments 2 and 106 of an aircraft constructed according o the
invention and the suspension means for their counter-
vitating Lifting rolors, Namely, Lhe inner rim 56 of the inner
Liffing rotar 5, and the onter rim 8 of the onter 1ifing rotor
6 are not resteictad in Geir deflection by bearings in either
apwandly or dowuwardly moverment. An ultea-light size of
aircraft consitucted aceording to the invention will have
enough stiffness in the liffing rotors 5 and 6 €0 render such
branngs unnecessary. With respect to Fir, 3 bearings 25,
26, 57 and 24, fitted 1o the B:eaing obs 67 and 68, keep the
rims 5i and 57 of tcrpective fifting rotors 5 and 6 in an
Intermestung relatfonship. I FIG. 10, the deiving fifetion
wheel and shaft 88 with the idier (speed-synchronizing)
friction whaai &9, simaitaneously serve ag thrust hearings
and bearings 25, 26, 27 and 28 ax 2 means fc maintain a
constant pressurs on the friction surfaces. For further redoe-
ing an overall weight o (he aircralt 104, ils maio frame's
lowrer supporting arms 69 snd up af the bearing bhobs 68,
rather than cxtepding further out 1o the semi-toroidal cover
2% of the FI7. 1 embodiment. The ulira-light emhadiment
10, for simplicity, iz equipped with only onc system of
vanes M ftor horizontal ahead or reverse movements. It a -
et desires to make a 90 degree mrn. he would have to use
a mwning vans 47 (o face the pew divection. The vanes 39
wonld be alipned with the sew colirse of travel

Thesc maneuvers are easily executed by mannal control
means conastog of levers, contral rods and plvoling pins.
With respect to FIG, 10 and shown in fight the prefermed
cbodiment LM of an ulica-light aircraft is in a forward
harizontal flight comesponding t0 a forwand position of a
control stick 99 pushed [orward by the pilel, This moevement
of the control sHek 89 3y conveyed 10 the vades 39 by a
coptrol rod 74, The vahes 39 are povoeted through pins 43 (o
the confrad rod Ad. Lhe vancs 3% have frecdom of tuming
around piveting pins 40 which are securad in the lower
sappotting artn 6% of the main Fame 4. The dewst of the
airetream from the Ifting rotor § upon the vane: 39 may
bring the desired horizonial movement effect to the aircraft -
14H). The control stick 99 controls the horizontal propulsion
and rancuvering vaoes 3% when moved ahead of In reverse
arpumd ite piveling point 95 and extension 94, The coantrol
slick can aiso lum atound a ball-joint 93 to move a crank %6
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t2 the right or o the 1eft of the cenler line of the tuming vane
7. The vanc is pivoted at points 4% and 97 of (he main frame
4 ofthe aircraft L. There 1z foek connecton 92 hetween the
control stick 3% and the orank 96 of the teroing vanc 47. The
pilot iz able to control with a slngle hand the horizomial Aiglht
and maneayvering of aircrafe 100, With the other hand the
pilot can conral the vertical dight by inrreasing or decreas-
ing the omtput revolutfons of the prinie mover 7 of enping 7
Iy theotthing dts fuel supply.

With referenee to the drawings, wherein likes refershoc
characters designate ideutical or corresponding parts, and
more particularly to TG, 11 the reference semcral #H$
indicates ore fotin of a htavicr-lhan-air afreraft embodying
this invention, The aireraft T10, a diskshaped strueturs, is
substantially syrometneal about a vorfical axis 1120 The
sarcrafl 110 comprizcs a main frame ¥4 tor radidly extend-
ing its fategpral structural members to cacey the Load and the
thrust from two counter-rotating lildop rotors 5 and 4, Power
iz provided by a prime 1nover 1240, The prime mover 120
generates either electric or hydraulic power and which
power s frapsinitted (o 4 dovieg motor 38, The motor 38
drives the lifting rotors § and 6 by means of a spesd-
synchironizing gear 18, The gear 18 imermeshes,
simultapeonsly, wilh both tofors § and 6. A three-
dimenstonal maneuverability v the air it provided by the
use of said counter-rotating [ifting rotors 5 and 6, vanes 39,
and vanes 47, Vanes 39 provide for horzontaf dunst in a
chosen direction of fight, forwardly or [n reverse, Vanes 47
make it possible to rotate the pirerall 114 around jts axis 112
‘his elicws the pilot to face a new flight direcion, or n
hovering posture, 1o have a full panoramic view of the aica
below. This emboditent of the present inveation is provided
with Lwo passengers and a crew, or two payload conpart-
menfs: 12X and 124, 122 and 124 are located one above
anather inside the eentral cylindrical-in-shape saction of the
main frame 134,

‘The heaviest part of the afreraft, which provides tor a
lower center of gravity and also confributes for an excep-
tional etability of this craft, {s the matine propulsion module
126, This module is a molti-functional housing lor the prime
mover L3, fusl tankage 9, connter-rotating diving rolors
128 and 130, and Mweir drive motor 132, The diving rotors
128 anc 1M arc provided with 2 sheoud 134, The shrowd 134
provides for better thrust efficicncy and protection. Hori-
zomtal thrust for sub-surface ravel or submersible tavel in
veatet iz provided I a marine propeller 134 [ocated also tor
a bener eficiency and protedtion, 18 a oozele-like tunnel. An
inside mdder 138 provides for a changs of course, or a 364
degree spin, whether the aircralt iz fully submerged or
partislly submerged in water, The marine propeller 136 is
powered by 4 motor 140, either electric ot tydraulic. The
motor 144 iz aperalively comnected, Llike the motirs 38 and
132, to the prime mover 120, The prime mover 124 also
Jrovides power for the landing gear's deployment for Jand-
ing and withdrawal when it is not neaded.

The marine propulsion medule 126 can be detached along
a separation joint ling 142 from the main frame 114, This
may be advantapeows fu an emorgcocy. The module 124 is
the heaviest part of (he aitcraft 100 and iz detachable from
the main part of the airerall 116. The module 126 can be sent
patachuting down while the gircraft T4 is in 2n emergency
sitnation. The aircraft 110 may have indlated its balloonf
parachute combination 144, stored nomzliy under 4 hood
14, to cosure a soft landing. Similarly, when the aircraft is
11 lronbls while submersed in waler the detachabiliny of the
module 126, tepether with the inflating of the resewe ballocn
144, would be a very usefud safcty net, Among oiber safely
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features of the aireraft 110 of FIG. [1 is 4 semi-toraidal rim
70 of the main frame 114, The rim 70 provides bumper-
protection for the Ifiing rotor 6 while camrving ite upward
thorost. Thiz “bumper” rim 70 allows this type of aircraft to
fly in a fight “bumper-to-boamper” formation, The rim 70
alse makes it possible to “dock” the sirerall while hoveoring
10 4 rescus mission alongside a ship in woubls or wall of &
huraing sky-scraper or & high cliff,

FIG. 12 iflustates the marine propulsion modulz 1206
which is alzo the sngine room of this aircraft and whete the
prime mover 120 is howsed aloog with a landing gear, Thers
are two major equally important repsons for makdng this
mwdule detachable, A first reason is for emerpency landiag
of slrfacing, Ancther reason is to make the “tasin rame"
aiteraft more versalils, The main framc is adaptable o a
variety of modules equipped with diilecent types of prime
movers, difforent Janding gear, or, a4 Jet-propulsivn Lo
imiprove the speed of horizontal fiight, cic, By having the
heavicst pamt of the atreraft 110 detachable there i= an
increasod possibility of sorvivahiliiy in the air and also
frealer buoyancy underyrater,

With refetence to FEGS 12 it i scon that the marine
propulsion module 126 allows this aircrall 1o laond on land;
Lo taxi from lapd Into the water, or to roll up the luinding
ramyp from the waler onlo land. This {s achicved by a simple
and reliable set of fowr spaced-apart wheels 148, The wheels
I48 cun be “frcc-tolling”, or elecivicallyfhydeanlicalty
deiven fom their hobs. Bach coupic of wheels, spaced apsrt
to ensiare the peeded balancs, iz attached to its hood 150, The
hood 150 §5 pivated o the lower part of the module with 2
hinge 152. Deplovmenot of s landing gear from stared
position and back o vprradonal position js achieved by
Ivydranlic (or other types) of jacks 154. The jacks are pivorad
al connecting poings 136 and 158, Complets enclosurc of the
landing gear inside the [ower part of the muardne propulsion
madulc iz assured by a simple flap-cover 35 which can be
opened or closed by (he wheels 148. The marine propeller
136, and the rudder 138, are hidden in the nozzle AT for
bulicr cfficicncy, protection, and asrodynammic compatibility
with the tost of the aircraft 1190,

The eubimersibility of this aircrafi in water is achieved by
the diving rotors 128 and 138, Thess rotors arc provided to
overcome the remaining huovaney of the arcraft onee flie
afrexalt 110 hae “landed” om water and has become semi-
subinerped. This print may be argued by o muxdere aiveenfi
enginesr wained 1o design sirerall as light as technologically
possible. This is becavse the fixed wing concepl is not
mechanically officicnt. 'I'he only way o increase the eii-
cicncy of a conventiongl aeroplane is (o minimizc its welghr,
This *1ule of thumb” of mivianm weight of conventiona)
alrcraft enpinecring iz onby partially frue w0 the totary
aireraft wheose fill potentizl has not been fully exploced.
This is an Gnuportant point oo which he present invention
r&als,

AN afrerafl constructad according to the teachings of this
invention does wot have the hmitations of the helicopier
concepl and the Archimedean screws concept. This is realized
by virte of ils high mechanical efficiency as power is
applicd to the outzide rim of the lifting rotors. Futther, the
diameter of the |ifting rator, 2 major factor of the lifting
cApacity, has no limitations of the helicopter concept. As a
result this aircraft can lift heavier loads per wmit of power
than conventional fixed winp aiceraft. The aircraft 2 can
initially be heavier thah conventional aircrafi.

Submerging of the adreralt 110 in water is achieved (with
or without ihe fooding of the conventional ballast fanke) by
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directing the entire prime mover's power output for driving
the counter-rotating diving rotore 128 and 130 downward,
Depanding ou the nnderwater mancuvering belng exercised,
this power output iz then balanced between the vertical
thrust and horizontal fhmist requirements. The horizontal
underwater thyust [s provided Ty rather conventional pro-
peller 136, However, verfical underwater duost is provided
by reversing the diving rofors 128 and 134

{Counter-rotating  propellers were first used in torpedo
designs 0 prevent a torpedo from spinning, Otherwise, it
would be necersary to use [arge fin-stahilizers in o torpedo
wilh all the upwanfed side-effects. The counter-rotating
diving rolors 128 and 130 provide vedtical up or down thrusi
whike balaneing each others residual torque, There is the
ol {sleckic or hydraubic) 132, which doves the diving
otors 128 and 130 at equal spesd aud in the opposife
dircation by means of a gear whesl 162 The gear wheet 162
meshes with the foothed rim 164 of the lower divine rotor
1M aod the toothed om 166 of the wpper diving rotor 124,
Said rolurs are zsscmbled in a simple chain-fink fashion out
ol hydrofuil slemenis 168 and 170 by means of “dove-tail™
locks or bonds 172 and 174 of the elements to be Hnked, A
simtlar construction is illusmated in FEG. § with inper rim 58,
and bonding recesses 5. Hond 63 is in bonding 1ecesses 65,
Similaely, there 18 an ouler rim 59 having bonding recosses
&4, Bond 62 iz in bondisg reeessce &4 These locks 62 or
bund:s are secursd by tack welding which is accopted in
marinc engineering practive, "The rofors 128 aad LM slide
around the cylindrical body of the marine propulsion moduale
126, along the upper bearing track 176, and Jower boaring
track 178, respeciively. These bearing tracks arc made of
mmserials widely vsed aud readily accepted 18 maripne etyi-
ncering for water-lubricated beaciugs. They are assembled
out of dove-talled o each other secticns and ace secursly
Tastened to sabd module 126 cylindrical sidewall by conven-
tional eerews 180 and 182, respectively. The unilormly even
gap belwesn the toothed rims 164 and 166 of the upper and
lower diving rotors 128 and 130, i5 maintained by severnl
spaced-apart pear wheels 162, Some gear wheels arc driving
gear Wheeds (coupled with mmotors L32) and others are idling
gear wheels., The idhng goar wheels 162 camry out Lhe
important function (liks in casc of counter-rotating Lifting
rofers § and 6, of FU5. 1) of speed synchronizing the
ratational speed of the diving rotoee 128 and 13, The shroud
L34 s assequbled tram several sectons. The sections are

joincd at 184 by pins 186 on the outside, awd along (e eplit
18§ of the lower intier rim 190 and the upper inner fim 192,
Stoaes 194 and 1946, provide a solid sioecloral conneciion
between the outside shrond 13, and itz inner rims which aes
bolted (o said module by convensional frsteners 198 and
280, The direction of the throst (cither upward or dowrmyard,
diving or surfacing}is defcrmined by the pilot at the controls
by changng the dwection of retation of the motor 1332
Locking pins 202, operated mechameally, clecineally o
hydranlicaliy te the pilot in control of the srerali, provide
& seeure attachment of the marine propulsion {and others)
moonjuie Lo Lhe main frame 114, when inscricd inio [ocks 204,
Delopging to sald module(s). The dumber atd type of Lhe
[ocking devices can vary from one sizeftype of (he aircraft
constructed pecording 1o thie inventios, (o another. The
locking devices are selected to be compatible with the size
of the aareraft,

The self-adjusting blade is not restricted to this invention
and reler haying a circelar or confinuous immer fmy a
vizcllar or conbnoous cuter rim, The sci-adjusting hiade
catt Be nsed with a +otor having ab inoer rim and 3 Jscon-
finuons outer rim. Such an application would be on a
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helicopter having o pleeality of blades conpected to a hub or
shatt which conld be continuonsg, There eould be an outer
rim for each blade making the coler im dizscontinuous.
An ajveeaft having a three-dimensional freedom ol moye-
cnt and comyprising a frame; a first rofating 1ifting rofor; 2
second rotating fifting rotor; said fiest rotor and said second
rotor rofate 1n opposile direclions; 2 prime mover opoia-
tively connecting wifh said frame; 4 firel means operatively
ponnecting together said prime mover and =aid first eotor for
ratating safd frd rolor; a second means operatively con-
necting topether said prime mover und said second rotor for
rotating said second rofor;, and., 4 control means {or control-

ling the apeed of rofation of said first rowr and safd second
Totar.

An pireradt having a three-dimensional frecdom of move-
ment and comprizing a frame: a fiest rotating Lifting rolor; 4
seeond rotating lifting rotor; said fisst rotor and seid second
ratar rotate in oppositc dircctions; a prime mover opera-
tively connccting with zaid frame; a first means oparatively
connecting together sad prime mover and said first rotor for
ToHating safd first rofor; a sccomd means operatively con-
necting topether sadd peime mover aod said second Totor for
rofating said sceond Totor; a coneol means for controlling
lhe zpeed of rotation of said first totor and said second rotor;
renvesble vaoes oprratively copnecting with said frame and
positicned 10 receive the Aow of Ouid {rom a otor to assist
in moving the aircraff in a substantially horizontal direction;
and, 2 turning vane aperatively copnecting with sadd frame
and positioned to recsive the flow of fivid from a4 rolor e
assizf. i0 moving the aireraft around a substantially verical
An aircrall having a Ehree-dimensional freedorm of move-
ment aud comprising o Orarne; a first rotating Yifting rotor, 2
second rotating Witng rotor; said firs! Tolor and said second
rator motate in opposite directions; a prime mover opera-
lively connecting with said frame; a first means operatively
connecting topether said prime mover and said first rotor for
rotating zaid firet rotar; a second means operatively con-
necting together said prime mover and said second rotor for
rofating said second roior; a conirol means for controlling
Lhe spzed of rotation of said first retor and said second rotor;
1oveable vanes opefatively connecting with said frame and
positicned we recerve the faw of fluid from a rotor (o assist
in moving the aircraft in a substantially horzontal direction,
a lurpioge vaoe operalively connecting wilth said {fTamc and
posioned o recerve the ow of fluid from a rotor to assist
in moving the aircraft around a sgbstantially vertical axis;
said [irst rolor haying a toroidal configuration having 4 first
cireatlar ifher riml, 8 second circalar puter dme, and a first
aerofodl blade operatively connecting with said first inner
rimy and said second outer vim; zaid second rotor having a
toroidal configuration having a thind clreular inper dm and
a fourth circolar outer rim and 3 second aerofvil blade
vperatively connecting with said third fmacr rim and said
Evurth oufer rim; and, said fourth outer tim being of 2 smaller
dimension than the dimension of said first fnner dm.

Ay ateeralt having a threelimensional freedom of move-
ment and coraprising a frame, 4 fivst rolaliog lifting rotor: a
second ratating Littiag rotor; said firsc totor and 2aid second
rofor rotate in opposite divections; a prime mover opers-
Lively conpecting with said framoc; a first mcans operatively
conneeling topether said prime mover and said fivst rotor for
rotating said first rotor; a second means operatively con-
necting together said prime mover and said second rotor [or
rotating sald second 1otor; a4 control means for controlling
Lhe speed of rotation of said first refor and said second rotor,
a ihieed rotating diving rolor; a Fourth rotating diving rotor,
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sald third diving rotor and sald fourth diving rotor totating
in opposite direclions; a control mean: for controiling the
gpued of rofation of said fhied rotor and =said foutth retor; a
mnenns operabvely copnecting togefier said pome mover
und #a1d third 1otor and said fourth roior for rotating sald
third rotor and said fourth rotor; a msedne popeller for
propelling said aircrafl in water; a mdder for divecting he
course of movernent of said afreraft in water; 7 marine
motlnls; an attaching means toe attaching said marine mod-
e to said framic; said attaching means being capable of
releasing caid marise modole from said fiante: sald mardne
mndule housing and operatively connecting with 2aid third
rofor and said fourth rotor, said sacdne propeller and said
rudder; in said marine module there being a nozzle-like
mnnel; sald marine propeller beinp in said tunncl; said
marine modnls being attached to the lower part of said
frame; aud, a ening vane operatively connecting With sadd
Iramoe wod positioned 4o teceive the Mow of fluid from a
Lifting rolet to assist in moving the adreraft around a sab-
stantially vertical axis.

An aircralt having a three-dimensional freedom of mova-
ment and comprising 4 frame; a first rotating Bfting rotor; a
second rofating iifting rotor; sald first roler and said second
intor rotate in opposite Jirections; A prime mover opera-
Hvely connecting with said frame; a first means operalively
connccling together said pome over and said first rotor Lor
motating said first rotor; a second means operatively con-
mecting together s prime mover and sadd second Totor for
rotating said second rolor; a control means For controlling
the speed of rotation of said first rotor and said sccond rotor;
safd first rotor having a tornidal confipuration having a first
eircolar inner rim, @ second clreolar outer dme, and a ficst
acrotoll Blade operatively connecting with said first inmer
tim and said second oufer vy said second tolur having a
taroidai configuration having a thitd circular inoex cim aod
a fourh circolar owfer rim and a gecond asrofoil blade
oparatively connecting with said third inner rim and said
Tourth outer rimy; said founth outer rim heing of 4 smaller
dimension than the Jimension of spid fiest dhoer rim; said
second rotor being positoned (nside of said lirst Tovar; said
second vater and sald first rotor being coplaar and rotating
around the spme vortical axis; a first region for housing an
operator o conirol the operation of said aircraft; and, a
second rogion $or teceiving and housing a payload.

A process for muking an aircraft havieg a three-
dimenaional fresdoim of rovernent, said process comprising
forming a frame; folding and operatively connecting a frst
redating lifting roder with said frame; torteing and opera-
tvely connecting a4 second rodating lifting rotor with said
frarne; rotating said first rotor and said second rotor in
apposite direchions; operatively copnseting a prime mover to
said frame; operalively connectivg topether said prime
mover and said first rotor for rotaing sadd first rotor;
operAlively connecting together suid pimc mover and said
second rotor for tofating said second rotor; cantrolling the
spoad of rotation of ssid first rotor aod sedd second rator:
opcratively conuecting and positioning moveable vanes with
said framec for recelviug the fow of fluid from a cotor o
assist in moving the aireraft in a substanlially hodzontl
dircction; oparatively connecting and positinhing 1 Lurning
vane wilh said frame for recciving he figw of fuid from a
rator to assist in moving the afreraft around a substantizdly
vertical axis; formitg said first cotor (o have a torcidal
configuration to have a first circular fnner rim sod a sccond
circidar ouker rim and a first acrofeil blade operatively
cohnecling with said fiest inner rim and sajd second onter
rimy foreming said scoond rotor o have a toroidal confign-
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ration to have & thivd cireular inner omeand a fowrth cieenlar
outer rirm and & second aerodofl blade aporatively contecting
with suid third inner fm and said fowtlh outer i and,
forming soud fourth ouler fm ée be of & smalier dimension
thaw the dimension of said ficst inver cim,

A proccss for making an airerafi having a three-
dimensional freedom of movemeat, said process comprising
Farming a frame; fonniee and operatively conneciing a fivst
Iotating Lifling rodor with said frame; fartping and opera-
tively conpceting a socond rotating lifting rotor with said
frame; rotating said first rotor and said second rotor in
opposite dirgctions; operatively connecHnp 3 prime mover o
said framc; operafively coumecting together ssid prime
mover and said first rofor for rofating said first totor;
operalively connecting together said prime mover and said
sceond rotor for rotating said second votor; conwolling the
specd of rotation of said ficdl roter and said sccond rotor;
fotiming and oprratively connecfing a third rotating diving
rofor wilh said frame; forming and oparatively coneecting a
fourth rotating diving rotor with safd frame; rotafing said
Lhird diving rofor and said fourth diving rotor in opposite
dirccdions; controlling the speed of ratation of said third
rofar and said fonrte rotor; operatively commecting topether
sufd prime mever and said third rotor and said fowurth rotor
Tar rotating said third rofor and zaid fourth Tolor; operatively
conoecling @ marne propeller with said prims mover for
propelling said aiecrail in waler; incorporating a mdder 1o
sald aircpaft for directing the course of movement of said
wircralt in watcr; forming a marine modils; allaching said
muarine odole to sdd rume; attaching said 1arine modole
in such & manner that the marivs module can be released
trom sald framne; housing in said marine modnle and opera-
tively connecting with said third rolor and said fourth rotor,
gaid marine propeler and said rodder formieg said marine
mcdnle with a nozzle-like lunnel; pesifioning said marine

‘propeller in aaid mneel; and, altaching said marine module

10 the lower part of sald frame.

A process for making an aivrcraft having a three-
direnzional freedom of moveinent, said process comprising
forming a frame; lorming and operatively connecting a first
rotating lifting roter with said framc; forming and oprra-
tively connecting a sccond rotaiing 1ifdng rolor with said
frame; rolating safd first rotor and snid second oolor in
opposite directions; operativel v cornecling a prioae mover to
suitl framc; operatively counecting together sajd prime
mover and satd first rotor for rotating said first rotor
operatively connsctng logelher safd prime mowver and said
second rovor for rotatng said sccond rotor; comtrolling the
speed of rolation of said first Totor and said sccond eofor;
forming and opceatively connecting a Lhird rotating diving
rotor with saidl frame; [orming and operatively connecting a
fourth retafing diving rotes with said frame; rotating said
third diving revor and said foumh diving rotor in opposiie
directions; conlrolling the speed of rotation of said thind
roter and said fourih Totor; operatively connecting logether
said prime mover and said third rotor and said fourth rotor
for rotating sald third rotor and said fourh rotor, and,
operatively coppecling a2 tuming vane with safd rame and
posifioning faid Duning vane to receive the flow of fuid
frem a [ifting rotor o assisl in moeving the aircraft aronnd a
substantially vertical axis,

A aircraft having a theee-dimensional freedom of move-
met and madc by a process comprising [omming a frame:
fovming and eperatively connecting a ficst rotating Lifting
rofor with said frame; forming and operatively connecking a
second rotating lifiing rotor with said frame, rotating sakd
firsl rotor and said second rotor in opposite directions:
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Operatively conncoting a prime mover to zaid frames opara-
tevaly cotnecting topether said prime mover and said first
rotor [or retating said first rotor; operatively connecting
torgetiver said prime mover and sajd second rotor for rotating
said second rotor; controlling the specd of rokatiom of gaid
first rotor and said second rotor; operatively connecting and
positioning mevesble vanes with smid lteme lor recsiving
the flow of fluid from a rotor to assist in moving the aircraft
in a substaptially herizontal direction; operatively connect-
ing and positioning & tiening vane with said frame for
receiving the fow of fiuid trom a rotor to assist in moving
the aircraft aroand A substantiadly vertical axis; forming said
fitst rotor ko have a foroidal configuration to have a tirst
cireular inoer rim and a second circular oyuter rivn and a fiest
sorofoil blade operatively connecting with sadd first inncr
rim and said second cuter Fim; forming sadd second rotor to
have a toroddal confipuration o have a third circular inner
rimi and a fourth circular onter fitn and a sccond aerofoil
Dlade operatively conpecting with said third inner vim and
said Tourth onter rim; and, {orming said fourth quter rim 1o
bu of & smaller dimension than the dimension of said ficst
ONbEr F1ve,

An afreraft having a three-dirnensional freedom of move-
ment and mads by 4 proeess comprising forming a frame;
forming and operatively connccting a fiest rotating lifting
Tolor wilh gaid frame; forming and operatively contecsting a
second rotating HRing rotor with said frame; rotating said
hrst rotor and said second rotor in oppositc directions;
operatively connecting a prime mover to said frame; opora-
tively conmecting together said prime mover and said first
Totor for rotating sald fust rotor; operatively cohnecling
together sald prime mover and sajd second rotor for rotating
said secord rotor; controlling the speed of rotation of said
first todor and stid second rotor; forming and operatively
conbecling o third votating diving rotor with said frazne;
forming and operalively connecting a fourth rotating diving
1otor with eald frame; rotating said third diving rotor and
safd fourth diving roter n oppesite directions; controlling
the specd of rolation of zaid third rotor and said fount rotor;
andl, aperativaly conbecting lopether suid prime mover and
said third rotor and said fowrth rotor for rotating =aid third
rotor and said foavth rotor

Am gircraft having o three-dimensional [Teedom of move-
ment and made by 4 process comprising formdog o frame;
forming and vperatively conocciing a first rotating lifting
1ovor with 2aid Teame; {oomming and operatively conncoting a
socond rotating lifting rotor with said frame; rotating said
firsl rotor and zaid second rotor du opposite ditceons;
operalively connecting a prime mover to said frame; opera.
fively conneeting topether said pdme mover and sajd first
rotor for forating sadd first rotor; operatively commecting
topgcther said prime mover and ssid second rotor for rotating
said sccond rotor; controlling the speed of rulation of said
first rotor and said second rotor; opecatively coneecting a
marine propeller with said prime mover for propelling said
aircraft in water; iocorporaling 8 rudder in said aiteraft for
direcling the course of movement of said sircraft in waler;
forming & marine module; attachivg said racive modate Lo
satd frarme; attachitg said marine module in such a manner
that the marine module can be seleased from said frame:
hoosing in said marine modole aad cperatively connecting
with said third rotor and said fowrth rotor, said macinc
propelicr and said udder, forreiag sad magos module with
4 mozzle-like tunnely positioning said marine propeller in
saidl tinned; snd, attaching said marine module fo the lower
part of said frame,

Ab afecrafl having & lhree-dimensional ficedom of move-
ment and made by a process comprising fonming a frame,
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forming and operafively conncoting a first rotating lifting
rator with saiel frams; forming and operatiyvely connecting a
second rotating liftinp rotor with said frame;, rotating said
firat rotor and said second rolor in opposite directions;
GReratively connecting 3 prime mover to said frame, opera-
tively connecting together said prime mover and said first
rotor for rotating gaid fiesl rotor; operatively connecting
together said prime mover and said second rotor for rotating
said second rotor; controlling the speed of rotation of zaid
first rotor and said second rotor; and, operatively connecting
# turning vane with said frame and positioning safd tuming
vane fo receive the flow of fluid from a Iifting rotor Lo assist
in moving the aircraft around a4 sabstantially vertical axde.

What I clurm 1s:

I. A sabroecsible aircraft having a three-dimensional
frccdom of moveaneut in the ar apnd in the water apd
COmprsing:

3. a frame;

L. @ first rotating LEfling rator;

C. & spoond rotatihg 1ftiar rotor,

d. said fivst votor and said second rotar potate in opposite

directiom,

2. & pritne mover operalively connacting with said frame:

£, u [ixst means operatively connecting together suid prime

mover abd said first Tolor {or rotating sald first cotor,
€. a4 second meeans operatively conaectng together said

prime mover and said second rotor for rotaling said
seepnd rotor;

h. a contvel means for controlling {he speed of rotation of
sadd ifrst yolor and =aid sceond rotors

i. said first rotating lifiing rotor having an inner diameter:

J- 8aid gecond rotating lifting rotor having an oater diatn-
eter; and

k. said outer diametsr being smaller than said inner
dizmecter 50 as 63 allow said second rotating LifEng rotor
to be postioned ingide of said first rotating Lfting rotor

2. An aiveraft aceonding to claim 1 and comprising:

1. movesbls vanes eperatively connecting with said frame
and positioned fo recetve the flow of Auid from a rotor
to assist in moving the aircraft in a substantially hog-
zontdl direchon; and,

b. a turning vane operatively connecting with said frame
and positioned to receive the flow of Auid from a otor
i agsist in moving the aireraft around a substantially
vertical axis.

3, An asireraft according to claim 1 and comprising:

4, zaid first rotor having a disc configuration haviag a first
circulir Ihoer Tim, 4 socond circular outer rin, and a
plurality of aerclcil blades operatively connecting with
suid first inner rim and saéd second ouler rm;

b. zaid second rofor having » ilise configuration having a
third circular inner rim and a fourth circutar outer rim
and a plurality ol acrofoil blades operatively conneet-
ing with said third inner tim and said fourth cwter rim;
and,

c. said fowrth outer rim being of a smaller dimension than
the dimension of said firet inner rm.

4. An gircraft acconding to clait 1 and comprizing:

#. 4 lhird rotating diving rofor;,

. i fourlh rolating diving rofor;,

c. said third diving rotor and said Yourth diving rofor
rofaling in opposite directions:

d. a control means for controlling the speed of rotation of
2aid third rolor and said fourth rotor; and
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e. & means operatively conmeclisg together said prime
mover apd said third rotor and said foucth rotor for
rofating said (Rird rotor and for rofating said fowth
otor,

5. An aircraft according o claim 4 and comprising:

8. a marine propeller for propelling said aireraft in water,

b. a rudder for divecting the cotrss of movemeni of said
wreridl in waters

. & Iarine raodule;

d. an attaching means for ataching said inard ne modale (o
said framg;,

& gaid attaching means being capahle of releasing said
marine module from said frame;

£, said marine module housing and operntively conascting
with zail third rotor and said fourth potor, said marine
propeller and sald rudder;

£. in said marine mndule there being a nozzle-like tunnel,
k. said marine propeller being in said muooel; and,

i. said marine meduls being attached o the lower part of
said frarme. :

0. An aircralt according to claim 4 and comprising:

A, & Wbl viune operatively connecting with said fwame

1

15

20

20
rofor to assist in moving the aitceaft in a substanGally
horizonlal direction, and,

b. operatively connecting and positioning a (Urning vane
with said frame for receiving the fiow of fuid rom a
rotor to assis 1 toovidg the aircralt around a sybstan-
tially vertical axis.

1. A process according o olum 16 and comprising:

a. Torivdny said first rotor Lo have a dise copfiguration to
hive a BErst civcular inser rim and a scoond ciccular
onter tim and a phwealicy of aeroloil blades operatively
conrecting with =aid fivst inner rim and said second
ouler rimg

b, fortming said second retor to have a dise configucation
o have a third circufar innee rim and a foucth cireular
ouker fim and a plueality of agrofoll blades operatively
conpecting with said third inner tim and said fourth
Quier rom; and,

c. forming said fourth outer tm Lo be of a smaller
dimension than the dimenzion of said ficst inner rim.

12. A process according to claim  and comprising:

a. forming and opstatively cumeccling a thisd rotating
diving rotor with said frame;

b. loming and opcratively connecting a fourth rotating

and pus:itim}-ud‘m rE':E_i""E the ﬂ?w of flnid from a lifting 25 diving rotor wilh said frame;
L":ﬁ; 2 e mewing e atcrab SromS i mubstin: ¢. Totating said third diving rotor and said fourkh diving
7. An aircraft according to ¢laim 3 and comprising: KHer I Rl dicdlione,
. : o o G d. contralling the speed of rotation of sadd thind rolor and
4. said second rolor being positioncd inside of said fiest | Touzth g
rotor; aud, a0 Sl lourth rolor, an

b, said second rotor and zaid first rotor heing coplanar and
rofating around the same vertical ands.
8. An aiveraft according o claim 1 and comprisieg:

4, a Tirgt region for holsiog an operator §o confrol the

. operatively connecting together sa1d prime mover and
seid third rolor aod eaid fourth rotor for rotating said
third rofor and for rotatiog =aid fourth rofer,

13, A process according o claim 12 and comprieing:

; i ; 35 4. operatively conmecting a matine propellet with suid
; uprration of said aircraft; and, i e fo P i R e e
. @ second megion for rocciving and housing, & payload. B ; p T e
, : ; ) : . Incorporating a rudder in zaid aircraft for directing the
Thr?; iz'mmmm al:lﬂiz m;hug 2 uhm':mlhl':i a‘lr':mft ]“w,mg d course of movement of snind aireralt in water;
b= _ }l:nsmn = muh_ﬂ:tmwmcm io1he #ir amd in the ¢. forniing a marine nioduie:
witer, said procsss comprising: a0

a, forming 4 frams;

b. forming and operatively connecting a first rotating
Liftayr roior with said frame;

c. forming and apsratively cornecting a scoond rotatine
Efting rotor with said frame;

d. rotating said first rotor and said second rotor in opposite
ditactions:

&, operafvely connecting a prime rmover o said Itame;

f. operatively cobnecting together said prime mover and
said first rotor for rotating said first rotor:

£. operatively connccting together said prime mover and
said second rolor for rotating said second rotou;

h. controlling the speed of rotation of said firet rotor and
gaid gecond rolor;

i. forming suid frst rotating Lifiing rotor o hove an ibney

&5

]8]

d. aftaching said marine module to said framc;

¢y attaching sald marive modols in such 3 mannct that the
marine madule can be released from said frame;

I, enclosing said merine module and operatively connect-
Ing with said furd rotor aod said fourth rotor, said
marine propeller and said rigdder;

. fooming said marine modals with o nozzle-Hks lonnel;

h. posiivning said marine propeller in ssid mnnel: and

i, attaching 3aid tanne modole to the Lower patt of said
Trame.

14. A process according 0 cleaam 12 and comprizing;:

4. opcrafively conncoting a fuming vaue with caid frame
ahd positdoning safd Wrning vanc to reccive the flow of
Tinid froan a lifting rotor @0 assist in moving the aircraft
stonnd a substantially veriical axis.

15. A submersible aircrall having a three-dimensional

freedom of movement in the ait and in the water and made
by a process comprising:
a. formoing a frame;

diameeter;
J- foming said secend rotading Lifting rotor to have au

oiter dismeter; and n

k. lorming said onter diameier to be smaller than said
inpmer diameter 50 a3 6 aflow sadd second rotating
lifting: rotar to be positioned inside of said first rotating
lifting Fakor,

1 A mocess according 1o claim % and comprising:

a. operalively connecting and positioning moveable vanes
Wwith said frame for receiving the flow ol fluid Fom a

45

b. forming amd operativefy connecting a first rotaling
lifting rotor with sald frame;

¢, forming and oparatively connecting a second cotating
fifting zotor with caid lrame;

d. rotating said first rotor and caid second rotoric opposite
tiirections;

€. operatively connecting a prime mover Lo said frame;
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f. operatively connecting together said prime mover and
raid first ropor for rotating said firse pokor:
g. operatively connecting together said prime mover and
sabd sccond rotar for rotating said second rotor;

h. controdling the speed of rotation of said fivst rotor and
gaid second potor;

i. forming said first rotating liftivg rotor to have an inne
diametsr;

]- formieg said sccond rotating liffing rotor to have au
oufer diameter; and

. forning said outer diameicr to be smaller hae sudd
inper dinmerer so fs 0 allow said sccond rotating
lifling rotor tn be positioned inside of sald firstrofating
Lifting votor

16. An aircraft made by a process accopding to claim 13

and comprizing

4. operalively connscling and positioning moveahle vanes
with said frame for receiving the fow of Anid o a
rotor to assist in moving the aircratt in 4 substantially
borizontal divection; and,

b. cperatively commecting and positioning a4 tacning vane
with gaid framc for reeciving thie Aow of fiuid from a
rotor o assizl in moying the aiteraft around a substan-
tially vertical axis.

T7. An aircraft made by a process according (o claim 15

and comprising:

g, [orming safd firet retor to have a toroldal configuration
to have a firsl cirealer foper rine and a sconpd circudar
outer rim and a first aerotoll Made operatively connect-
ing with =ajd first innet rim and said second onter rim;

b, forming said sccond rotor to have 2 toroidal configu-
ration to have a fhird cioovlar inser im and a founth
ciccular outer tim aud a second seroivil blads opera-
tively connccting with said third inner rim and said
fowth onter rim; and,

c. forming said fomth outer rim to be of a zmaller
dimengzion than the dimension of 3aid first inner onw

18, Ad aireraft made by a process according to clarm 15

abil comprising:

z. forming and operatively conpecting a third rotating
cdiving rotor with said framc:

b. [orminy and cperatively conncoling a fowth rotating
diving rotor wilh said frame;

o rotating said third diving rotor agd said fourh diviog
Toloer in opposile divections;

d. contrulling the speed of rafation of sald hird roror and
said fomrth rotor; and

&, operatively contecting together said prime mover and
said third rotor and said foneth rovor for rolatiog said
third rotor and for ratating said fourth rotor,

19, An airerall made by a process acoording to claim 15
and comprising:

4. operatively connecting & rosrine propelier with zaid
prime mover for propelling said aircraft in water,

b, incorporating g tudder in said aircraft for directing the
corse of movemesnl of said aijrcrafi in water:

. forkning o marioc mcddule;

d. abtaching said murine module to said frame;

. Ataching satd maringe module in such a mannet that the
marine modoks can be meleszed ffom said frame;

i. voelosing suid marns module and operatively connect-
ing with said third rotor apd said Lowrth totor, zaid
marine propeller and zaid rodder;
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2. forming =aid marine madule with a nozzle-llke monel;

h. positioning said marine propeller in said tunoel; aod

1. aftaching said marinc module to the lower part of zaid
framnic.

2. Au aiveraft rade by & process acoording Lo claim 18

and cornprising:

a. opetatively conpecling 4 lurning vane with said frame
and positioning said tieniny vane Lo receive the fiow of
fluid from a difting rotor €0 assist i moving the aircraft
arountd a substantially voriical axis.

Z1. An adrerall aceording o claim 1 and compising:

a. cach of said rotors having a self-adjusting hlads;

h. cach of said rotors having an inner rira,

c. a positioning shaft connecting with said inner tim:

d. an outer Hm:

¢, said positioning chaft connecting with taid outer rim;

I. said blade being mousted on said positioning shaft in a
manger to move lengthwise on said shafi and also to
rotate arcund said shaft;

a. 4 yieldable meaps operatively coanscting with said
btade and urging said blade tewards said innet rim; and,

h. a guide operatively connecting with said Blad: to rolake

the blade on the shaft as the blade moves toward the
outer Tim.

2k Au aierafl aecording lo claim 21 and comprising:

a. sadd glide cornprising a recess in a im and said tecess
defining a earn; and,

b, & cawn followes on said blade operatively connecting
with said cam to cause the talling edge of the blade Lo

become iower [noelevation as the blade moves towac
the oiter

23 A process aceording (o claim % and comprizing:

a. farming each gaid rotors to have a sclf-adjusting blade;,

b. forming cach of said rotors to have an inner rim;

c. connecting & positioning shatt with said inper rim:

d. farming an cnier rim;

g, cofmecting said positionity shafl wilh »aid outer om;

. mounting said blade on sedd positioning chaft in a

tuatner to move lengthwise on said shaft and also
Tofate aronnd sadd shaft
g. vptrdlively connecting a yicldable means with said
Dlade for ueging said blade towands said inner rim; and,
h. posifioning a gnide o operatively connect with said
blade to rotate the blads on said shaft as the blade
rooves toward the coter tim.

24, A process according to claim 23 and corprizing:

8, fodrning sad polor 10 comprise a recess in a 1im fo

defite & cam; aml

b. positioning a cam follower on sajd blade for operalively

conneciing with said cam to cause the trailing adge of
said blade to become luvwer in clevation as the blade
moves toward the outer rin.

25. An aircraft haviog a three-dimensional freedom of
movemenl and made by a process acoording to Claim 15 and
OIS

a, forming each said rotors to have a self-adjnsting hlade;

I forming each of said rotors o have an inner rim;

¢ connecting a positioning shaft with said inner im;

d. ferrming an ooler im,

. comnecting said posifioning shatt with eaid outer rim;

i. mounting said blude oe said posiboning shaft o a

mannct o move lenethwise on said shafi aml also Lo
rotate around said shaft;
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2. operalively connceting a yieldable rmeans with saiel
bladc for urging said Made towerds suid inner g and,

h. posittoning a pnide to oporatively connect with saidl
bladc to rotate the blade on eald shaft as the blade
moves loward the outor rim,

2. An aircrafi made Ty a process accarding Lo claim 25

and corprizing:

a. forming =aid outer 1im to cotprise a recess in a om o
gefine o cam:;, aod

b. positioning a camn follower on zatd Hlade for operatively
connecting with sxid cam to causc flic trafling edge of
sairl blade to hocome lower in elevalion as the blade
maoves toward the ouler rim.

27. A rotor and a selfadjssting Blade combination oo

prising:

a. said rotor having an inner rim;

b. a positioping shaft conpecting wilh said inner rim;

C. A0 Omier 1im;

d. said positioning shafl connccting with said outer rim;

g. s20d blade being mounted o gald posiioning shaft in
a mannet {0 move dengthwise on said shafy and also 1o
rotate aronngd said shaft;

. & yitldable mean: operatively connecting with said
Blade and wrging said blade towards szid inner rim; and,

2. a pukde operatively connecting with zaid blade to rotate
the blade on Lhe shaft as the blade moves toward the
oUEeT riny,

38. Aprocess for making s rolor and a sclf-adjusting blade

combination and comprising:

a. forming said rotor to have an inncr tim;

- contecting a positioning shall wilh said inoer rim;

. forrning Ak ouler im;

. eonngcting said positioning shaft with said outer dm;

. mounbing saicd blade on said posiboning shafi n a
manter O move lengthwize on said shafl and alse to
Iotate arcuand sald shaft;

f. operatively conhecling a yicldable meaus with said
Blade (o urging said Wlade towards said inner tm; and,

£ positioning a guide to cperafively conuect with said
blade to rotate the blade on said shaft ags the blade
moves boward the omter xim.

29. A combipation of 4 eotor and a self-adjusting blade

made by 4 provess comoprising:

A, [orming =said roior to have an ioner Gm;

b ponsecting a posifioning shatt wilh said inner rimg

c. forming an olter dm;

4. connceting said posilioping shaft with said cuter rim;

& mounling said hlade on said posilioning shaft in a
magner o move. lengthwise on said shall and also to
rotzic around said shaft;

f. operatively comnecting a yicldable mcamns witl said
blade lor urging said blade tovwards said inner rime and,

E- positionivg a guide (o operatively connect with said
blade to rolafe the Dlsde on sadd shall as the hlade
moves toward the outer fim.

3. An aircrafi according to claim 3 and corprising:

a. sadd first circular inwer rim and second circular agger
Iim comprising first agrofoil Wlads elemenls; and

b. said first aerofodl blade clements being waitsd by bonds

1o form sabd first rim and o lorm zaid second o of
said first Tolor.
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3. An aircraft according to cladm 36 and compsdsing:

d. each maid first inner rim having a first hub;

b. said adjacent first hobs beivg joined by seid bond;

¢ each gaid sceond outer gitn having a second hob; and

d. said adjacent secend hohs being joined by s#id bond.

32 An aircraft according to claim 31 and compesing:

a. &aid third circular inoer rim and zajd fourfh cirenlar
clker 1im coraprizing second serofofl Blads cloments;

Ir. said second acrofodl blade clements being united &y
Bonds to form said third rir and sud Tourth im of zajd
sccond 1otor;

¢. each said third ipner rim Liavisg a third hub

d. said adjacent third huhs beinp joined by said bond;

&, each said fowrth outcr fim having a fourth hub; 2nd

1. said adjaceat fourth hubs heing joined by said bond.

33, An airerait according Lo claim 31 and eompriszing:

a adjacent first hubs having a reccss;

br. adjacent scoond s having a recess;

¢ each recess having an outer passapeway comnedling
with an enlarged inRer part;

d. said bond having a body and enlarged cods; and

c. said bonrd i a latecal cross-seclionsl view prescnting
the appoarance of 3 dumil,

M. A process accondiop 1o claim 11 and comprising:

A, forming said first circular inner rim and eadd second

cireular obiter rim o comprice first aerofoil Hade ele-
menis: and
b, uniting swid firtst aerofoil bladc clements by bowds to

form said first i and to form xaid second dm of said
firat rodor.

35, A provess aceording to claim 3 and conpuising:

4. fonning each said first inmer fim to have g first hol:

b joiudng said adjacent first bhuls by said bond;

c. foming each said second ovter fm o have a second
Emby: and

d. joining said sccond adiacent hobs by zaid bond.

36. A process according to claimo 35 awd cornprising:

4. Torming said third circular inner rim and said fourth
cirvular outer ©Hry, o comprise second acrolofl blade
elernents;,

h. puiting said second acrofoil blade elements by bods to
formn said third rim and =aid fonolh rim:

¢ Torming cach said third inner rim 1o have a third hub;

d. joining said adjaccot thivd hobs by said bond;

t. forming cach fourth cuter it 1o have a fourth hub; and

f. joining said adjacent founth hubs by said bond,

37, A process: according to claim 35 and comprising:

a, forming adjacent first hubs with a roeess;

b, forming adircent second hubs with a recess;

. furming cach reccss b0 have an ouber passageway
connecting witll an enlanred inner part;

d. forming said boed to have a body and ealarped cnds;
and

¢, forming said bond (o0 have in a lateral cross-sectionsl
vicw the appeatance of a dumbbell.

3B. Aw airerall made by a process according to claim 17

and comprising:

#. forraing sadd first circolar ioner rim and said sccond
civcalar outsr rim 10 cotprize first asrofoil blads ele-
menls; and

b, uniting said first acroloil blade elements by bonds 1o
form said first oim and to form sadd xecond m of said
firat rotor.,
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39, An girerafl mads by a process according o claim 38
and comprising:

#. forming edch safd fest ihodr tim 1o kave 4 ficsl hobg

b. joining said adiacent first Imbs by said bond;

. forming each said second ooler dm 4o have o seeond

hoh; and '

d. jodtung zaid s2cond adjacoot hubs by said bond.

40, An afrceraft moawls by 4 process accoeling Lo claim 39
and comyrising:

&, lorminp sa1d Hhard cireulsr iener rim 2od sad fourth

clrcular outer rhn to comnprize second aerofoll blade
slemends;

b, uniling suidl seeond aeroboll blade clemcnts by bonds to
torra said third rim and said foueth vim of said second
TOkor:

c, formming each said third inner rim to heves 8 hird hub,
d. joining said adjaceni third hobs by sald tond;
& forming cach fourth ouler fm (o hayve 4 foudh hub; and

. joining sald adjacent fourth tmbs hy said bopd,
d1. Ao wirerafe made by a process acconding Lo claim 39
and comprising:

A, Forpdng adjacent first b with a rececss;

h. forming adjacent second hube with a recess;

¢ lorming each recess to have an ouwler passagoway
eonnecting with an enlarged innar part;

d. tartming taid bond to have a body and endarged cnds;
and

£. forming said bond to hiave i a lateral cross-sectinnzl
view the appearance of a dumbheil.

d2. An aircratt aceording to claim 1 and comprising:

d. said prme mover being 2 nuclear pawercd primc
TN,

43, An aireraft according to claim 1 and comprizing:

A, Said first means beivg o toagsetie difve,

. Ap giveralt aeeording fo claim 1 and comprising:

a. sald first means being g hydemdic drive.

45. An afrerafl scconding o claim 1 and comprising:

a. said firat means being an electrical deive,
df. An atreraft according ta claiw 1 and comprising:

4. said first means being A mechanicat drive.

47, A provess lor malong an aircraft accerding to claim %

attd camprizing:

a. selecting as said primes rover a suclear powersd pritne
MUTVEL,

48, A process gcrording to claim 9 and comprising:

& opralively connecting logelher said pime mover and
said first rotor by means of a mnagnetic drive for rotaring
sair first rotor,

49, A process according to claim % and comprizing:

a. operatively cohoecting lopether said prime mover and
sand first rotm by mesans of 4 hydraulic drive for
rotatng said st Totur,

S0, A process according o claim 2 and compeising:

4. gperatively connocling together said prime mover and
taid first rotor by means of an electrical drive for
retating said ficst rotor.

1. A process socording Lo claim 9 sod comprising:

a. operatively connecting topather gaid pritne mover and
sait! first rolot by means of a mechanical drive for
rodaliog said frst rolon
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5Z An alrcraft wmads by a process avcording (o olaith 15
#m comprising:

%, selechng as said prime mover a nuclear powered prime
TRV EL,

53 An aircraft made by a process according te claim 15

and comprising:

a. operatively conpecting topether said pome mover and
said firat rotor by means of 2 mapgnetic drive for rotating
=aid first rotor

54 An aircraft made by a process according to claim 15

dnd COmETising:

a. oprrativcly connecting together said prime mover and
said frst rotor by means of a hydraulic drive fog
rotating said [irs Tolor

55. An aircraft made by a process according to clam 18

and corncisiige

. operatively ecnnceting together sald prime mover and
salil fizsl rotor by means of an clocirieal drive for
rotating said first rotor

36. An aircraft made by o process seconding Lo clatm 15

anel comprizsing:

d. operatively connecting together said prime mover and
satd first rator by means of a mechanical drive for
rotating said first rotor

H1, An airerali aceerding to claim 1 and comprising;

&. said Lirst rolaling lfting rotor having a first foothed
inner rine,

b. said second rotafing Bifting rotor having a second
fonthed cuber rime

C. @ gear means operatively cornecting with said fiest
talheal ipner Tim and with said second foothed outer
I,

d. said first means operatively connecting topether sad
prime mover &nd said first rotor for rotating said first
rotor comprising said gear means; and

¢. 4 second means aperatively connecting together said
prime mover and said second totor for rotating said
secomd rotor coryprising said pear means,

3R, An aircraft according to claim 1 and comgrizing:

a. said first rotating Lifting rotor having a fizst toothed
ntrer rird; :

b, sald sccond rotating [(iffing rotor having a second
lowlbed outer o

. & first pear means operatively connecting with said first
toothed inoer fm aad with said second toothed outer
ciang

d. said fiest rofating 1flieng rolor having a third toocthed
auker Tinn;

. a second gear means operatively connecting with said
third tocthed outer ring:

f. suid firsl means operatively connecting together said
prirme mover and said first otor for rotating said first
Totod comprising said second pear means; and

g- 4 second means opéralively conoccting together said
prime mover and saidl second rotor for roiating said
scoonéd Iotor,

59. An aitcraff according to clabn 1 and comprising:

4. & housing on the |ower part of said aircratt,

tr. said honsing comprizing a first hood;

c. a first hinge means opzrabively connecting said first
§rood 1o said aircraft for tidation of said first hood with -
roapect to sald aircraft;

d. a Tirst acmator congecting with said first hood and with
saild aircraft for rotating said firet hood;
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e, & first wheel operatively connecting with said first hood
for contact with the gronnd;

t. with said firsl hood positioned away from the lower part
ot gaid aireraft the housing iz open and the first wheel
is in a paosition {0 contact the ground; and

. with said first hood positioned underneath the airerall
there is said housing in an enclosed position for sub-
mersion of the aiceraft in the waler

0. Ao aircraft according to cldm 5% and comprizing:

a, said housing comprising a second hood,

b. & sceond hinge means operatively connectlng said
second hood to wid aiveralt lor rotation of said sscond
hood with respect to sadd adreraft;

c. a scoond actuator operatively connecling with said

secomd hood and sald aircraft for rotation of said
secound hood;

d. a second wheel operatively connecting with said sec-
ond hood for contaet with the ground,

&, WHE suid second hood positionsd away thom the fower
panl of said afrcraft the honging is open and the: seeond
wheel i8 ih 4 position to comtact the gromml; and

£ with said first hood and safd second hood positioned
underocath the aircraft there 1s said housing in an

epciosed posithon for submersion of the airerafl in
WHEL,

61 An aircraft according 1o cluim 60 and comprizing:

4. weid first wheel and a third wheel cperatively connect-
ing with said livsl hood for contact with the ground: and

b. said second wheel awd a foorlh wheol operatively
conneeling with said second hond for contact with the
aron ek,

62. An aireraft according to claim 1 and conngnising:

4. @ housing on the lower pact of said airezaft;

B 8 nozzls in said honsing; and

. 4 propeller in said housing for peopelling :uid aircraft.

63. An gircrall sccording to claim I and comprising:

a. a houssing on the lower part of said alveraft;

b. & nozzle in said housing: and

¢ & madder operatively connecting with said housing for
puiding said aircraft.

64, An alreraft according to eluim 1 ahd comprising;

il an hooslng oo the lower part of said aircratt;

b a nozzle iy 543 housing;

C. & propeller in said housing tor propellitg said airerafli;
and

d. a rudder operatively connecling with said housing for
guiding said aircraft,

65, An aircraft sceording to claim 1 and comprising:

d. an upper hood atached o the upper parl of the frame:;
amid

b. said upper hool lunconing as a kousing for a balloon/
paachute combisation for emergency landing of the
gircraft.

6b. An aircraft acoording o clain 1 and comprizing:

4. 4 protective rim operatively connecting with said
frame; and

b. said protective rir encircling said first rotating lifiing
rotor and said second rotating lifting rotor.

67, A process Tor meking a submersible aiceratt acconding

Lo claim @ and comprising:

. lorming sajd first rotating Hfting rotor with & fivst
toothed innecr gim;
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b. forming said second rotating |ifting rotor with a second
tootiied cuter rim;

¢. opcratively conmecting a gear reahs wilh said fArst
toothed inner Him and with sald second toothed wuler
i,

e, using said firtst means to operatively connect topether
said prime mover and said first rotor tor totatibhg said
ficat rotor, and comprising said gear means; and

g, Wsing said secomd means lo opcratively connect
ogether said prime mover and said second rotor for
ratating said secoud rotor, and comprising said gear
IOCH O,

68, A process for making a submersible afccraft aceoeding

to claim 9 and comprising:

a, forming said first retating Lilling rofor with a first
toothied inner rim;

b. formingr said second rotating lifting rotor with 4 sccoad
toothed oUber it

c. operatively connecting a firsl wear means with said firsy
toothed inner tin and with said second toothed outer
I,

d. forming said [oel rotatng lifting rotor with o third
toothed outer rim;

e operatively connecting 4 gsecond pesr means with said
third toothed atler im;

f. using said fivst means 1o oporatively connect topether
said prive mover and said firet rotar for rotating said

firsl rolors, and comprising said second pear msans;
&

2. using said second mreans to operatively connect
togrther said prime mover and sad second motor for
rolaling said sccond rotor, and comprising said fivst
TeAr [Neals.

&9, A procoss for making a snbroersible aiccralt according

Lo ¢lvim % and comprising:

4. forming 2 houvsing on the lower parl of suid aircrafr,

b. lurming said boosing to comprise a first hood;

c. operatively conmectng said first hood by a first hinge
means to raid aireraft tor rotatlon of said first hood with
rESpert th sadd aireraft;

d. copnscting a fivst actuator wilh said first hood and with
said aircragi for motatton of ssid fivst hood;

¢. operatively connecting a fieet wheel with said first hood
for contact with the ground;

f. positioning said first hood away from five lower patt of
zaid aircraft o open the housing so thai the first wheel
i in a position to contact the gronnd; and

g. posiGoning said first hood wndernesth zzid aiccraft to

enclose sxid hoasing for submersion of said aircraff in
the water.

0. A process for making 4 submersible airoraft according

Lo claim 6% and comprising:

4, [urming =aid housing to conprise a zecond hood;

b. operatively connecting said second hood by a sceond
hinge merns to 2aid aireraft for rotation of said second
hood wifly respect Lo saad afrepaft;

C. conuecting a second actustor with said sccond hood and
with said airezaft for rotation of said second hood:

d. opcratively connecting a secead wheel with said sec-
and hood for contact with the ground;

b. positioning said sccond hood meay from the lower part
of said aiteraft to open the housing so that the second
wheel iz iu a positioa 1o conlact the ground; and
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f. positioning said second hood undernsath said aireralt 1o
enclose: said housing for submersion of said aircraft in
the weler.
71 A precess for making a submcesibls aircraft acconding
to claim 70 and comprizing:
a. operatively connecting said first wheel and a thind

wheal with said first hood for contact with the ground,
A

b, operatively conpecting said second wheel and o fourth
wheel with safd second hood for conlact with the
grouncl,

72, & process for making a submersible afreraft according

to claim 9 and comprising:

a. forming a housing on the [ower part of said aircraft;

b. posifoning 2 mozzlc In said howsing; and

&, aperatively connecling a propeller wilh said kousing for
propelling said atrerafl.

T3, Aprocess For malkiing a snbanersible aiveraft according

fo cladm @ and cormprising:

4. Yormivg & housing on the lower part of safd afreral(;

b. positioping a nozzle in said housing; and

¢, pperatively conpectiog o ruddsr with said housing for
puiding safeh afrerafll.

74, A process for makingr 4 sobmersible zircraft sccording

to claim ¥ and comprising:

d. Joaming & housing on the lower part of said aircraft;

by, positioning & o02Zle 10 said holsings;

c. operafively connecting a propeller with ssid housing for
prapelling said aircraft; and

o, operatively conwecting a rdder with said hougog for
guiding zaid aireratt,

75, A process [or making a submersible afreraft according

10 claim ¥ and comprising:

8. allarhing an upper Rood to the apper part of the frame;

amnd

b. positiohing a balloon/parachute combinaticn in said
hood lor cmoergency laeding of the aireraft,
Té. Aprocess for making a submersible sirceaft according
to claim 2 and comprising:
a. oporatively conpecting a protective rim with sabd
Frame; ancl
b. zaid protective rim encircling said first rotating Lifting
rotor and said second rofating 1ifting rofor
T A submersible sircrall according fo claim 15 and
COTPCising:
a, forming said first rotating lifting gotor with » ficet
loothed ifnner rimg

b. forming said second rotating lifting rotar with a second
toothed outer rim;

<. operatively connecting a gear means with said fivse
toothed iwher tirn and with sadd seeond toolhzd outer
titn;

d. using said fitst means to oporatively connect togefficr
said pritne mover and said fiest ootor Tor rolating said
first eotod, and corpprising safd gesr means; and

¢ using said second meaps to operatively connect
together said prime mover and said second rotor for
rotating said second rotor, and comprising said gesar
ncans.

T8 A submersible aircraft according to claim 15 and

COINPIising:

a. Torming eaid fiest rotating lifting rotor with a frs

tondhed inner rim;
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b. forming said scoond rotating Lifting rotor with a second
toothed auter rim;

. operatively counscting a first gear means with said first
toothied inner rinn and with ssid second wothed auler
rimm;,

. lorming sald frsl rolating Hfting rolor with a third
toothed ouler om;

& vperalively connecting a second gear means with said
third toothed outer rim;

[. using said fitst means o operatively conuwect topether
said prime mover and said firse rotor for rotating said
first rotor, and comprising =aid seoond gear means; and

g. using said second means o operatively connect
Logrether safd prime mover and zajd sccond fotor for
rofating gaid second rotor, and comprising sald secpnd
OBAl TUEANS,

7% A submersibie sivcraft according to claitm 15 and

comprising:

4. forming a housing on the [ower pact of said aircrart;

b. forming said honsing to comprise a first hood;

e operalively connecting said first hood by a first hinge
10eans 10 sald aivciafctor cotation of said fest hood wilh-
respect to said alrcraft,

d. conneding 4 fivst achaator with said ficst hood and with
safil afreralt for Totation of said first hood;

. operafively connecting a ticst wheel with said first hood
for contact with the ground;

L. positioning said first hood away from the lower part of
said aircralt to open the housing #o that the first wheel
is in & position to contact the ground; and

g. positioning eaid first hood undernsath eaid airevaft to
enclose said housing for submersion of said aircraft in
the watcrn

80 A submersible airerall according to claim 79 and

CoMpTising:

a, forming said housing t0 comprise a second hood;

b. aperatively cannecting said second hood by a second
hinpe tieats to said aircraft for rotation of zaid second
hood wilh respect to sald afrcraft;

. conoecling o vecond actuator with said second hood apd
with sabd airceatt for rotation of said second hood;

d. operatively cofnseting a séoond wheel with said sec-
o] hood Lor conlacl with the ground;

o, positioning said secand hood away from the lower part
of zaid afrerafi to open the housing so fhat the second
wheel iz in a position o contact the ground; and

t. positionit g s6dd sceond hood Underncath said aircraft to
enclose sl houstng tor submersion of said ajircraft in
the water,

&1. A submersible alrcraft according to claim B0 and

COMpTSE:

2. vperalively connecting said Arst whesl and 2 thind
wheel wilh sadd firsi hood for contact with the ground:
and

b. vperatively connecting sald second wheel and a fourth
wheel with said spcond hood [or contact with the
£rold,

82. A submersible aircraft according to claim 15 and

COMLsing:

a. forming a housing an the {ower part of sad aircraft;

b. positioning a nozzle in said honsing; and

. operatively connecting ¢ propeller with said housing for
propelling said aircraft.
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83, A submersible aircraft according to cladm 15 2wl 85. A sUbmersible afrcrafl according to claim 15 zod
comprising: Comprizsing:
a. forming a housing on the lower part ol suid afreraft, a. attaching an upper hood to the upper part of the frame;
b. posiioning a pozele in said hovsing; and and
. operatively conpecting & mdder with zaid housing for " p positioning 4 balloen/parachute combination in said
Zuiding said aieraft, hood for emerpency landing of the aircraft.
84, A submersible aircraft according o claim 15 and 6. A submersible aircraft according to claim 15 and
comprisig: CoAIEEmg:
a. farming a housisg o the lower part of sald afrerafl; 15 & ogeoratively conncoting a protective rin with aid
b. pozitioning a pogzle in said honsing: feame: and
c. aperatively conuecting a propeller with said housing for b. said proteetive rim cncircling sald first rotatlng lifiing
prapelling said aircraft, rotor and said scoond rofating lifting rolor.

d. operalively connccting a mdder with said honslag for
gniding said afeeraft, K oow % %



