- 1 - ROTARY FLU D MOTOR FI ELD OF THE | NVENTI ON The resent invention rel ates
generally to fluid p, nmachinery and, nore specifically, to a rotary fluid
notor of the type including reciprocating pistons, which rotate around its
axis of rotation. DESCRI PTION OF THE PRIOR ART Refer to ny prior inventions

Patent. No.: 16130 (Thail and) | NTERNAL USTI ON ROTARY ENG NE, Patent No.:
US 6, 536, 383 B2 | NTERNAL COVBUSTI ON F ARY ENG NE, Patent No.: US 6, 813, 989
B2 ROTARY COWRESSOR OR PUWP, Pat ent No EP 1 085 182 Bl | NTERNAL

CJ vi BUSTI ON ROTARY ENG NE, P ﬁ??ﬂ@@ (Japan) | NTERNAL COVBUSTI ON
ROTARY ENGQ NE, Application No. LA 1M ROTARY FLU D MOTOR

Alternative enbodi nents envision the use of the invention as a fluid notor.
A fluid notor has the sanme structure as that of the rotary interna

combustion engine, includi ndI&H0 RF BH BRANEION rotor with an out put
shaft as its axjg in the cylindrical casing and crankshafts, pistons

pi ston chanbers*WFthFh SCREr ot 6 SV BEEh prsfon chgﬁbéT“UhﬁErgbe &Gwﬁ%a d

novenent byacBhigs %ﬂch' Uh&le & hg Egrrglﬂfhab@qyportto andrd 6a diysghan gechotidy ough
outl et-port. SUMARY OF THE | NV

cf the type including reciprocating pistons, which rotate

around its axis of rotation.

DESCRIPTION OF THE PRIOR ART

Refer to my prior inventions ;

Patent No.: 16130 {(Thailand) INTERNAL COMBUSTION
ROTARY ENGINE,

Patent No.: US 6,536,383 B2 INTERNAL COMBUSTION
ROTARY ENGINE,

Patent No.: US 6,813,988 B2 ROTARY COMPRESSOR OR
PUMP,

Patent No.: EP 1 085 182 Bl INTERNAL COMBUSTION
ROTARY ENGINE,

Patent No.: 3377968 (Japan) INTERNAL COMBUSTION
ROTARY ENGINE,

Application No. 085096 (Thailand) ROTARY FLUID
MOTOR

Alternative embodiments envision the use of the
invention as a fluid moter. A fluid motor has the same
structure as that of the rotary 1internal combustion
engine, including cylindrical casing, a rotor with an
output shaft as its axis in the cylindrical casing and
crankshafts, pistons, piston chambers within the rotor.
Each piston chamber undergoes downward movement by
pressured-fluid through inlet-port and 1is discharged

through outlet-port.



P_fluid notor conprising: a casing defining a cylindrical chanber; a rotor
with input shaft as the axis ;.a | ndriC | chanber crankshaft with is the
n r sacy z aft gear at the rear end in the rotor; piston chanber and
piston in the rotor exists; drive train is provided to synchronize the
rotatien of the input shaft and the crankshaft. BRI EF DESCRI PTI ON OF THE
DRAW NG The above and ot her objects and advantages of the present invention
will be understood with reference to the follow ng detail description of
enbodi nent thereof which i guMalsst 't edir by ebnexanpl e, in the
acconpanyi ng graphics; in whrchm—FrG— T 15 o diragrammatically illustrate
inlet-port androutletidpomtotpmsi tcompoisfingst K ockasingot areyf ifdiigd avot or,

FIG 2is a dhggran1&f inlet-port and outlet-port position of second clock
of rotary Pl FbERr, B i @ al PePEpYetive RIEendR§Lvi 8% oha Hetirdt ary
fluid mtars HG 8l s:a;per spactive xpl odedrubew ot the fotary ., fihwid

motor FIG 4 is a sectional view of front end platé of  casing, screw gear

chanber, anichtoankshaftatf rone meant iergd phateeantbtids; exptosedhdrewr FIG 5
is a sectional view of rear end plate of casing, drive train chanber_ and
cr ankshaf 212aPIfo¢ht i Hy THat e e PEdstéxpl daedeyiteRimF & YV Hed

expl oded P&y sREGIIMEN AW @hdPi 86P8tion of the input shaft and the

crankshaft.

BRIEF DESCRIPTION OF THE DRAWING.

{ The above and other objects and advantages of the
present invention will be understood with reference to
the following detail description of embodiment thereof
which is illustrated, by way o¢of example, in the
accompanying graphics; in which:

FIG. 1 is a diagrammatically illustrate inlet-port
and outlet-port position of first klock of rotary fluid
motor,

FIG. 2 is a diagram of inlet-port and outlet-port
position of second-plock of rotary fluid motor,

FIG. 3 is a perspective assembly view of the rotary
fluid mctor,

FIG. 3A is a perspective exploded view of the rotary
fluid motor

FIG. 4 is a sectional view of front end plate of
casing, screw gear chamber, and crankshaft front mounting
plate and its’ explcded view,

FIG. 5 1i1s a secticnal view of rear end plate of
casing, drive train chamber and crankshaft rear mounting
plate and its’ exploded view,

FIG. 6 is an exploded perspective view of piston
chamber base and cylindrical shape valve and detail of a
connection spring stem and coil spring of cylindrical

vajive,



chanber base and cylindrical shape valve and detail of a connection spring

stemand coil spring of cylindrical valve, - 3 FIG 7 is a perspective
view showing interior details of the cylindrical shape valve and side view
of FIG 6, FGof fluid!l 8 oto Yrear viewvy .... .~ FIG 9 is front

view of* fluid motor, FIG 10 is a perspective view of an annul ar body of
the rotor, FIG 11 is a perspective view of a crankshaft m ddle nounting
plate, FIG 12 is a perspective view of a crankshaft front nounting plate,

FIG 13 is a pergspective jd ew, of parspapkshaft wiear Jamupihpg Rhatdidkl G 14
is a perspective view of output shaft and crankshaft mounfing arm FIG 15
di agr ammatdeliiysi ldustihrat e€vilnirsiristalokehape tiee e rendr ctiats woesr A5l ock
and the copfﬁrr nt outlet- stroke of the second rotary notor block, FIG 16
illustrate & outlet-stroke of the first rotary notor block and the

concurrent inlepistrgkeofrdfie vsegond £otaaymprgssuri zing notor bl ock

L U aa Jan v o

DETAI LED DESCRI PTION The illustrated fluid notor conprises a casing forned
of a pair of en8IflaPeill frxfitantioutef Titiddeetot5 securely assenbl ed as

hown ncl lindrical r r. | et -por.t 2 and inlet-por Xt en
fh?ougaotﬁec OSFI@.C%O fg gaperggg%tiégnvfgwpgftani%é%u agtb%%; o} extend

the rotor,

FIG. 11 is a perspective view 0f a crankshaft middle
mounting plate,

fIG. 12 is a perspective view of a crankshaft front
mounting plate,

FIG. 13 is a perspective view of a crankshaft rear
mounting plate,

FIG. 14 is & perspective view of output shaft and
crankshaft mounting arm,

FIG. 15 diagrammatically illustrate inlet-stroke of
the first rotary motor block and the concurrent outlet-
stroke cof the second rotary motor block,

FIG. 16 illustrate the outlet-stroke of the first
rotary motor block and the concurrent inlet-stroke of the

second rotary pressurizing motor block,

DETAILED DESCRIPTION

The illustrated fluid motor comprises a casing
fcrmed of a pair of end plate 11, 13 and cuter cylindexr
15 securely assembled as shown to enclose a cylindrical
rotor. Outlet-port 2 and inlet-port 1 extend through the
ocuter cylinder 15 to provide communication with the
piston chamber.

The cylindrical rotor includes two annular bodies 8
having a cylindrical  outer surface matching the
cylindrical inner surface formed by outer cylinder 15 and

has output shaft 3 as axis. The rotor includes front-



outer cylinder 15 to provide comunication with the piston chanber. The
cylindrical rotor includes two annular bodies 8 having a cylindrical outer
surface matching the cylindrical inner Surface fornmed by outer cylinder 15
and has output shaft 3 as axis. The rotor includes front Q nounting plate
of crankshaft 9 (with it's cover), and g ear-nmounting plate of crankshaft 10
secured agai nst the annular bodies 8. Between two annul ar bodies 8 of the
rotcr i,.idd " ddl-... nmounting plate that conprises G is cranks out put

shaft arm soURtiiRg phbake eA3candidskioyer 44 ((detai ok pkaerd3 apdgits
cover 44 are shown in FIG 11). The output shaft 3 is rotably nounted and
extend th¥6aghmone tcasd ngl by eslodever drlsghagt ndintRCheth@ geidistpl dhes 11,

13 of the casing. The .axis of t.put shaft 3_and.the .axis of rot e the
sane axis %8§h@%ﬁbéﬁ?9ggf a%d 3%?3#%“%oggfhe??niéa§h3ﬁ%d%ﬁsFl fﬁ{ gﬁe
crankshaft rapgRt iing aFELREHT: i@y securedOnides ouhpyt shabtidetor

[ | =)

bodily rotation with it. A crankshaft-nounting arm 56 includes beari ng
housi ng 53pubpuandsbediti ngrs4. mPustamochpdbdes d4Be ahidxedly seoueed Wit h

pi ston chanher _bases 27 inside ..annul ar .nody of rotoy, S._ Each piston.chanmber
axiall'y e;zgg?i&% _oot%e p&t‘ftsceer St f oflqﬁ%nﬁoaﬁe%odq%s fSr O?BPW?B, *and
wrapped bypirts 1ayl.i neid calirghapenyahve 7%s | fot Fb Gy 1Rouse@la 4hdsekpsgpted in

rotor annul ar bodies 8 to protect |ube oil leak Tromcylindrical shape
valve 7. Akirough chlch giastiong chanbéesve predeiabl ywamntfead ntip Hpaceddfrom

output shaft axsn the direglionsof, rotor

The axis of output shaft 3 and the axis of rotor are
the same axis (or concentric) and rotate together.

As shown in FIG.14, a crankshaft-mounting arm 56 1is
fixedly secured on the output shaft 3 for bodily rotation
with it. A crankshaft-mounting arm 56 includes bearing
housiny 53, 55 &and bearing 54. Piston chamhers are
fixedly secured with pisteon chamber bases 27 inside .
ennular body of zrotor 8. Each pisteon chamber axially
extends to the outer surface of annular bedies of rotor
8, and wrapped by its cylindrical shape wvalve 7. In
FIG.10, seal 42 is inserted in rotor annular bodies 8 to
protect lube oil leak from cylindrical shape valve 7.

i Axis of each piston chamber 1is preferably uniformly
spaced from output shaft axis in the directicn of rotor
rotation. The «cylindrical shape wvalve 7 is slightly
movable along the axis of its piston chamber. The curved
end of the wvalve 1is pressed with inner cylindrical
surface of outer cylinder of casing 15 by coil springs 31
to fluid tight. As shown in FIG.6, the coil springs 31 1is
seated in spring stém 32 that mounted on piston chamber
bases 27 and lower end of cylindrical shape wvalve 7 to
prevent cylindrical wvalve from moving. At the outer
surfzce of piston chamber base 27 has ring-seal 28
covered to prevent lube o©il leak from cylindrical valve

7. Key 29 with spring is mounted 1in keyway 30, 34 on



rotation. The cylindrical shape valve 7 is slightly novable along the axis
of its piston chanber. The curved end of the valve is pressed with inner
cylindrical surface of outer cylinder of casing 15 by coil springs 31 to
fluid tight. As shown in FIG 6, the coil springs 31 is seated in spring
stem 32 that nounted on piston chanber. cbases 27 and | ower end of
cylindrical shape valve 7 to prevent cylindrical valve fromnoving. At the
outer surface of piston chanber base 27 has ring-seal 28 covered to

prevent | ubeteibiel eaks freacayl mdrgal ¥edMeer 7. aKey 20 i bh spyd ngidss
mounted in keyway 30, 34 on outside of each piston chanber and inside of its
cyl i ndri cafyshag&iga@lve shamspetaivel y/ Aseshodnivalyrl GAE oferihg Mal ve 35

and cl osi alve 36 are fornmed tic the Liir Ve.end vi t li.,d...-
N ohandrtarve Beflfg OOTRE £ LhG Nocdid VE198" 36 bk uitedlar i
openi ng pogtt Qi obuekld etnaperd apdi haketkapordna@nd vahesi ng, valve, 36, to

=1 0

| ocate the start closing position of outlet-port and inlet-port. A Ppiston
6, normal | yaévecydd ndei dakaskapdisi piéat bpendomy et s ohadncodstowickdton, is
reciprocating.in each .piston chanber. A piston rod i% pi votal |y connected
to each p?g?bn%? nd"PSEaP ey TEAnELLEIFo Y35 ¢4 ré§boh8?ﬁéQH of

crankshaftseabyY bepssNEgSboshts o | HiFd JBIQIL NaSr £ We Dt OR1Bkogkst the first
and the second bl ock, and each bl ock has two pistons. The first notor

bl ock, pispafAtemantfer breemzR¥yar effi xedliyndeicialed sbaper askshafar f riont

ti late 9. and f . output  shaft ting plate 44. T
second ot 6F "BEGGK OB st BT Ciaibr CBasesi 27 GFE-POASH y Skcurd iPch

crankshaftyigean meyBkbeg . plAt @:1Q cand-oyt put shabt zanm neYALERYeaplat e 43.

: each piston 6. and rotatively connected to its
cerresponding crank of crankshaft 5 by bearing 54. The
fluid motor has twa motor blocks, the first and the
second block, and each blcck has two pistons. The first
motor block, piston chamber bases 27 are fixedly secured
on crankshaft front mounting plate 9 and cover of output
shaft arm mounting plate 44. The second motor block,
piston chamber bases 27 are fixedly secured on crankshaft
rear mounting plate 10 and output shaft arm mounting
plate 43.

FIG.4, between front end plate of casing 13 and
crankshaft front mounting plate cover 9 1is screw gear
chamber 14, which enclose screw gear 4. The screw gear 4
is formed on the front end of cutput shaft 3 for driving
lube c©il pump.

A drive train 1s provided to synchronize the
rotation of the output shaft 3 and both o¢f the
crankshafts 5. As shown in FIG.5, the drive train
includes an annular gear-carrying cap 22 in drive train
chamber 12. The drive train chamber 12 1s between rear
end plate of casing 11 and crankshaft rear mounting plate
10. A sleeve carry the output shaft is formed at the
center of annular gear-carrying cap 22 with one end of

this sleeve fixedly secured to rear end plate of casing



FIG 4, between front end plate of casing 13 and crankshaft front nounting
plate cover 9 is screw gear chanber 14, which enclose screw gear 4. The
screw gear 4 is formed on the front end of output shaft 3 for driving |ube
oil punp. Adrive train is provided to synchronize the rotation of the

out put 'shaft 3 and both of the crankshafts 5. As shown in FIGS, the drive
train includes an annul ar gear-carrying cap 22 in drive train chanber 12.
The drive train chanber 12 is between rear end plate of casing 11 and

crankshaf t11 eaiounthig Pl geer 103 A sl dawecarby the auipulashaidais
formed at the center of annular gear-carrying cap 22 with one end of this
sl eeve fix@¥FYY3BEUrERPt @ &-eaf NéndeplaterofdsHsi #g 6mesh, WatBnivdakogear 23

is fixed t ary carryin p. .22 e | ar .23 sh with
pi nion ge ?épgoﬁﬁg:e%% ?ﬁe%ggﬁfr%%% %ngo:% %?gﬁk§%%$ﬁ§%g?9$ﬁe5'dfﬂ§% train
shal | SY" geciéytthergearzltieetherati ot apny afedtin ggarct @Midon gear to
be appropriate to rotary fluid notor efficiency preferably tw ce the nunber
of pistons9edh e hPawien bpeek. For kexarPPECPTA 2d & ypiocar Ot abypi 51 oid

rotary pre LZi ot h r.t h,.ratio nnul ar _gear. t I nion
gear shal Iaggghz len%olr?lh%c%\hgﬁ%t erahg% pﬁ%‘&é’ﬁaﬁﬁé opamé);é%nggr &%%IPOI?S

cl ockw se, ihheaenamleahtaf sl ovkl | Foet abendpaer, rioundst ydigialardwo-gher gear
teeth ration of 3, 4, 6, 8 pistons rotary pressurizing notor shall be 6:1,
8:1, 12:1 &AH2IE: 1PFESPCIIZANY. M8TENt ptheshafd23 ahBcEPankstigfes 501

COMENTY S0t bbgh 85258251 18, 3 008 BLocLRAnis, L, Lhekr oL A ahogper  oue
output shaft rotates one round clockwise, the crankshafts
will rotate four rounds. Similarly, the gear teeth raticn
of 3, 4, 6, 8 pistons rotary pressurizing motor shall be
6:1, B:1, 12:1 and 16:1 respectively.

As output shaft 3 and crankshafts 5 concurrently
rotate, :the pistons & reciprocate in their piston chamber
due to the rotation of crankshaft 5. The reciprocation of
the pistons is synchronized to recelive pressured-fluid
through inlet-port 1 (inlet-strcke) and Jdischarge from
outlet-port 2 (outlet-stroke).

As an example, operation seguence of the rotary
pressurizing motor as shown in FIG. 15 and FIG. 16
illustrates <wo sets piliston of motor blcck. Each block
comprises two-pistons.

During inlet-stroke of the first motor block (Fig.
15 position 57, 58, 59}, piston chamber No. 1 & 2 passes
through the inlet-port while the piston moves down by the
pressured-fluid into its piston chamber. When the piston
complete it downward-strcke, the inlet-stroke 1s also
complete. At the same time the second motor blcock is
operated in outlet-stroke (Fig.1l5 position 60, 61, 62).

Outlet-stroke of the first motor block (Fig.l6
position 63, 64) occurs when piston chamber No.l & 2
continues moving &around the output shaft while the

crankshaft drives piston No.l & 2 move up to discharge



the pistons is synchronized to receive pressured-fluid through inlet-port 1
(inlet-stroke) and discharge from outlet-port 2 (outlet-stroke). As an
exanpl e, "operation sequence of the rotary pressurizing notor as shown in
FIG 15 and FIG 16 illustrates ,:wo sets piston of notor block. Each bl ock
conprises two-pistons. During inlet-stroke of the first notor block (Fig.

15 position 57, 58, 59) , piston chanber No. 1 & 2 passes through the
inlet-port while the piston noves down by the pressured-fluid intoits

pi ston chanberd. When t haepi shor danmpl ettdia t sdbawnvdir dnstookeplbheé  is
inlet-stroke is also. conmplete. At the sane tinme the second notor block is
oper at ed iFPHATEEIsiPoRB-EE G LB HosiTiDn BROBUL182) 6ooufPet- st roke of the

first notor bl ig. ity on 6 6 C mhﬁq pist C r No.1
& 2 continuesog%5§58 é%gﬁwggfhg&%atp%?dsﬁ%???mﬂéﬁg the g?an shgggggrives
pi ston NoBldc2 whvee=upisx oth sehamger7 Nd [2uizhd Aot he ngane theesthensgecond
notor block is operating in inlet-stroke (Fig. 16 position 65, 66). Piston
chamber NEUSHRY R&2PNfakeSthe INSStMHEBRNTt pdt iR eharBer Nof 3PafdoNo. 4
make the d. .bl ~while:hr i.St er.,set n nt of
each pair§§%92i?Fb&agﬁﬁﬁgé%elgélég%% Rﬁ 5&%@§H 0 n&%?%i%% ?ﬁg”B&%@?_

out put - - piefevetpweydrs ddés does ldeiid ivafiyatoat icdn wie t hevenvénhi on.
Dependi ng on the capacity required, the rotary pressurizing notor m ght
conpri se PPPERALNEY oPNnot dMe bl sEPTiNer aBigguigRdn, ohBEnot 8PtBFYck may

conpri se ?F;ré’éé’ﬁéh%ﬁ}égOfch’{?EO%i %'o%&ﬁ& sghapbers, preferaly ghyoleast
two for the Sane requrrenment for Dal anci ng.
bleck preferably. Again, one motor blecck may comprise a
@ plurality cof pistons and pisteon chambers preferably at
least two for the same requirement for Dbalancing.
Moreover, the inlet stroke of each pilston will
substantially twice to no. of piston in each motor block

that are six, eight, twelve and =ixteen for 3, 4, 6, 8

pistons motor block.



Moreover, the inlet stroke of each piston will substantially twi ce to no.
of piston in each notor block that are six, eight, twelve and sixteen for
3, 4, 6, 8 pistons notor block. 8 Cdains 1. Arotary fluid notor
conprising: a fixed cylindrical casing (11, 13, 15), a rotor (8) in the
casing, the rotor having a rotatable output shaft (3) extending co-axially
within the casing, the rotor including a urality of piston chanbers, a
respective piston being reciprocably nounted in each of the piston chanbers
for radial novenent relative to the axis of rotation of the output shaft,
and each piston having a piston rod coggegted to a crankshaft connected to
the rotor for rotation therewith, the cad3®H8Shaving a respective fluid inlet
port and a respective fluid outlet port comrunicating with each of the

pi ston chanbers, whereby rotation of the rotor admts pressurised fluid

t hrough the i nl.eA rptary Buid nbtoh conlpaisiges pressurised fluid fromthe outlet

ports in a two-stroke cycle,.a respecfive yalve nmenber surroundi ng each
pi ston chanber to pargﬁ%cé'k‘flﬁirl’ﬁa@jm%r{ﬁxﬂ?ch%i on between that piston chanber

and the associ ated j ph&(3Pche Bistiig! tRRQbloP havifPs Phtally Eutgﬁt_”é?ﬁ& (Dféxtéhding

cylindrically shaped, and having a curved end conplenmenting the inner
surface of thecoegidliyimiithin theacrsing, the rotassecladingl applutadityvo€ pistdmathambetsy @

nmenber is cl osed drive.train.synchronisSi rqt atjon. of the, crankshaft and
The out put shartbeefrErisiR pboBetim S PR i fabBeth RGLES FEEER goar
with a gear temblenidht rdataRRb @R dxdf 6F rofafloeBOthE Sudlif iheftetfyeackk PitdnRving a
arrangenent is such that the pistons undergo reciprocal novement in the

pi ston chanberBstPhred sronp@ed Orn Genksladt conpectsite tharstoarfer ratatien theeevdtiye st roke
posi:tion in the pisgo @aﬁ%gf%regpem é;}r?ﬁiﬁg?l@t;uloq ﬁd%@gﬂe@%\% rrg't?ig}o?:tlet% remn

the gear teeth ratio is e nu st ons. as “clai ned
in claiml or ohahwigstingtvethedanh bhibe pstonrchambérsdeerebypblatian bf the ratbr dintisks ( 8)

cqon L neludl ng e RLALhLLYLRR 6 SIS 200 LSKEnCheTbete e d ot EOR S
outlet ports in a two-stroke cycle,

a respective valve member surrounding each piston chamber to provide fluid
communication between that piston chamber and the associated inlet and outlet ports,
each valve member being cylindrically shaped, and having a curved end
complementing the inner surface of the cylindrical casing to close said ports when that
valve member is closed,

a drive train synchronising rotation of the crankshaft and the output shaft, the
drive train having an annular gear and a piston gear with a gear teeth ratio appropriate
to engine efficiency, and the arrangement is such that the pistons undergo reciprocal
movement in the piston chambers in synchronism so that the pistons all have the same

stroke position in the piston chambers,

2. A motor as claimed in claim 1, wherein the gear teeth ratio is twice the number
of pistons. '
3. A motor as claimed in claim 1 or claim 2, wherein the rotor includes a plurality

of blocks (8) each including a plurality of pistons and piston chambers.

4. A motor as claimed in claim 3, wherein the piston chambers and the pistons

are arranged in the blocks in pairs in opposition to one another.



are arranged in the blocks in pairs in opposition to one another. 9 5. A
notor as clainmed in any one of clains 1 to 4, further conprising a crank arm
connected to the rotor, the piston rods being connected to respective ends
of the crank arm 6. A notor- as clainmed in claim2, wherein each bl ock
includes a nmounting plate rotatably supporting one end of the crankshafts
of the pistons in that block, and a mddle nounting plate di sposed between.
adj acent bl ocks for rotatably supporting opposite ends of the crankshafts

of the pistonssin t | %é"%“ t rﬁg‘th‘é i . J ,
wherein the cagi ng %ﬁn@ﬁ%&\iﬁ{l@g@% ergzgcr:léilﬁgge@u4r’e tlé@dt’ e %%%ﬁa%mgﬁat es.
8. A notor as cormiceted td the aotyr, dreepistbn cddaibeig iconnectzd tovaspesitive endsofghstrank has a
curved end corresponding in shape to the cylindrical casing. 9. A nmethod of
operating a rof"%‘?'y fluid notor including the steps of providing a rotary
fluid notor conprising a fixed cylindrical casing a rotor rotatably di sposed
in the casing, the rotor having a rotatable output shaft extending within
the casing, the rof\drotenas elaimed in claim 2aMherginggach block inclydes3aneuntipg plate

respective pi St@falici fgpd ek BROCAP LY PHAEHAYor BB SDBaPbRLPMghANDer S

for radial novenent ati've to the axis of rotatl € output shaft,
and each pi st omiddle inmgnéing ipd4to mispostdcimatwennt. atjadent hlocks fidrstudtably Gepmotisg t o

t he out put shaft, the casi.ng havi respectiyve fluid,inlet port and a
respective fl uPBP°c§ﬁ?F‘E$°38’retg°T?%ﬁlFﬁ%i°ggFip %’Tﬁ‘e a&ﬁ‘&?fg@*"ci‘?\e pi st on
chanbers, 10- whereby operatj onaI_Iy rotation of the rotor admts

7. A motor as claimed in claim 6, wherein the casing of the valve members are

!

secured to the mounting plates.

8. A motor as claimed in any one of claims 1 to 7, wherein each piston has a

curved end corresponding in shape to the cylindrical casing.

9. A method of operating a rotary fluid motor including the steps of
providing a rotary fluid motor comprising

a fixed cylindrical casing

a rotor rotatably disposed in the casing, the rotor having
a rotatable output shaft extending within the casing,
the rotor including
a plurality of piston chambers,
a respective piston being reciprocably mounted in
each of the piston chambers for radial movement
relative to the axis of rotation of the output shaft,
and each piston having
a piston rod connected to a crankshaft connected to
the output shaft,

the casing having
a respective fluid inlet port and
a respective fluid outlet port communicating with

each of the piston chambers,



pressurised fluid through the inlet ports and discharges pressurised fluid
fromthe outlet ports in a two stroke cycle, a respective valve nenber
surroundi ng each piston chanber to provide intermttent fluid conmmrunication
bet ween the piston chanber and the associated inlet and outlet ports as the
rotor .rotates and the val ve nenber becgmes aligned with one selected from
the inlet port and the outlet port, each valve nenber being cylindrically
shaped, and defining a curved end conplenenting the inner surface of the
cylindrical casing to close said ports when that valve nenber is closed, a

drive train synchronising rotation Qﬁagﬁﬁmgﬁﬁﬁﬁﬁﬁﬁﬁhmﬂ@ﬂmghﬂmqﬁmhput shaft
the drive train including an annul ar gear and ston gear with a gear

teeth ratio appropriate to engine eFFﬁéﬂ%ﬁ@?mtmﬁWﬂ“@%@kéWﬂﬁﬁgénent i s such

that the pistons undergo reci prOcahlsm&%%uﬁs@dhﬂﬁfﬁhﬁh@ﬂutféh?&ﬁ?%S in
synchroni smso that the pistons all have the sane stroke position in the

pi ston chanbers; receiving pressur i a& kg evclehr ough an inl et port
associated wi th a piston tg, . SCLavE’L%ﬁéME&sﬁr?onﬁaﬁﬁgg?c‘ﬁ R BBl 34 0N O

rotate the crankshaft; and rging e recelv essurlsed luid from
the outlet port of the pi stmmVldféLlOterrﬂ‘lnsltlﬁatdhomnmﬁicuicmihqmenthherSEmn the outl et

port of the piston is in cORMRLGAL @ Rkspthikhinlel bRl el SlALIKE! Y 1 Over

pressure than the inlet port
wherein the rotary fluid nobates amtthe e membgr hwaimei g,hgoéd with areselacted

associ ated pi ston chanbers @aglﬁlaé ﬁan@ﬂgotﬂf m%vdv de %“}he st eps
of -11- receiving pressurise PPRES p|s asEOcr At &GV Sne rotor

via their cylmdncally shaped, and defining
a curved end complementing the inner surface of the
cylindrical casing to close said ports when that valve
member is closed,
a drive train synchronising rotation of the crankshaft and the
output shaft, the drive train including
an annular gear and
a piston gear with
a gear teeth ratio appropriate to engine efficiency,
and
the arrangement is such that the pistons undergo
reciprocal movement in the piston chambers in
synchronism so that the pistons all have the same
stroke position in the piston chambers;
receiving pressurised fluid through an inlet port associated with a piston to
exert pressure on the associated piston to rotate the crankshaft; and

discharging the received pressurised fluid from the outlet port of the piston.

10. The method of claim 9, wherein the outlet port of the piston is in communication

with fluid at a relatively lower pressure than the inlet port.

11. A method as claimed in claim 9 or 10, wherein the rotary fluid motor includes a
plurality of rotors and associated piston chambers and pistons, and the method

includes the steps of



associated inlet ports to exert pressure on the associated pistons; while

si mul t aneously di scharging pressurised fluid fromthe outlet ports of

pi stons associated with another rotor. 12. The method of claim 11, wherein
the pressure exerted on the pistons associated w th one rotor is used to
drive the pistons associated with anothegr- rotor to di scharge pressurised
fluid fromtheir associated outlet ports. 13. Arotary fluid notor
conprising a fixed cylindrical casing a rotor rotatably disposed in the
casing, the rotor including a rotatable output shaft extending within the
casing, the rotor redeibingipregsudisqdl fliidinto pistéis agoSihied with NE®toB yviadhgd St on

associ ated with each Ei.st n chanbper, each g)i ston being . reci Rrocably mount ed
in each of the pist8WOTHENBLS Rotsdp exegresiure ppbe ASSPHtPERSOR, WG t he axi s of
rotation of the outpunetehdy and each piston having a piston rod connected
to a crankshaft, a rotatable output shaft coupled to the crankshaft of each
piston to be drivefisthiegeggressurised Spid ffomtbe guietortaehpiaiPnssastacird iy each

pi ston chanber to REkANdrd®od Ntermttent fluid communi cati on between the

pi ston chanber and the associated inlet and outlet ports as the rotor
rotates and the val ve nenber becones aligned with one selected fromthe

inlet port and the dael B 1, WiBGH NAhYSudRIRRE of Ble DitdnY hisbditfal |y
shaped, and defining a curved end conplenenting the inner surface of the

cylindrical casivigh e retpos gsedde drivsdha mstomsepsoeinad with pyather mspije disthargel osed,
the casing havi ng.alsbfAsh iORANLFRPGHdd\Gudtlphird 1 nl et port and 12-

13. A rotary fluid motor comprising
a fixed cylindrical casing
a rotor rotatably disposed in the casing, the rotor including
a rotatable output shaft extending within the casing, the rotor
including
a plurality of piston chambers,
a piston associated with each piston chamber, each piston being
reciprocably mounted in each of the piston chambers for radial
movement relative to the axis of rotation of the output shaft, and
each piston having
a piston rod connected to a crankshaft,
a rotatable output shaft coupled to the crankshaft of each piston to
be driven thereby,
a respective valve member surrounding each piston chamber to
provide intermittent fluid communication between the piston
chamber and the associated inlet and outlet ports as the rotor
rotates and the valve member becomes aligned with one selected
from the inlet port and the outlet port, each valve member being
cylindrically shaped, and defining
a curved end complementing the inner surface of the
cylindrical casing to close said ports when that valve
member is closed,
the casing having

at least one respective fluid inlet port and



at | east one respective fluid outlet port communicating with each of the

pi ston chanbers, whereby operationally rotation of the rotor admts
pressurised fluid into a piston chanber through the inlet ports and

di scharges pressurised fluid froma piston chanber fromthe outlet ports in
a two.stroke cycle, a drive train synciponising rotation of the crankshaft
and the output shaft, the drive train including an annular gear and a

pi ston gear with a gear teeth ratio appropriate to engine efficiency, and
the arrangenent is such that the pistons undergo reciprocal novenent in the

pi ston chambers in synchr orait&aats@eﬁeblﬁ&mtermiddﬁilsttpaﬂsmﬁhiunia@cu@vﬁmaaarre stroke
position in the piston chaggers net hod of operating a rotary fluid
notor including the steps ﬂwﬁ? ‘@Pﬂ hotary fluid notor conprising a

fixed cylindrical casing aVU}QHB?oﬁ&itﬁinﬂwrﬁtaﬂblﬁmtdﬂdrﬁﬁ@prﬁs@&is%, the rotor
including a rotatable output shaft extendin n the casing, the rotor

including a plurality of pifticbt Ocafﬂﬁ%“r]’émb%(%ﬁp'é&hdhe Q%W&Péd‘swafﬂﬁs each

pi ston chanber, each pi st giesBigisBONi8 GoRraQRBE HatlB HoRftht ButResdsf a t he
pi ston chanbers for radial novenent relative to the axis of rotation of the

out put shaft, and each plsﬂUﬁSWﬁ@@Vﬁﬁ a piston rod connected to a
crankshaft, a rotat ahige RuthicnSHRME raRIRIPthe bAnken SHARKSRAN n g mecach

pi ston to be driven t hereby,” a respéctive val ve ne surr I ng each
pi ston chanber to @rivvirgenichdmgni ttent fluid communication between the

pi ston chanber and the an annular gear and

a piston gear with

a gear teeth ratio appropriate to engine efficiency, and

the arrangement is such that the pistons undergo reciprocal
movement in the piston chambers in synchronism so that the

pistons all have the same stroke position in the piston chambers.

14. A method of operating a rotary fluid motor including the steps of
providing rotary fluid motor comprising

a fixed cylindrical casing

a rotor rotatably disposed in the casing, the rotor including
a rotatable output shaft extending within the casing,
the rotor including
a plurality of piston chambers,
a piston associated with each piston chamber, each
piston being reciprocably mounted in each of the
piston chambers for radial movement relative to the
axis of rotation of the output shaft, and each piston
having
a piston rod connected to a crankshaft,
a rotatable output shaft coupled to the crankshaft of
each piston to be driven thereby,
a respective valve member surrounding each piston
chamber to provide intermittent fluid
communication between the piston chamber and the

associated inlet and outlet ports as the rotor rotates



associated inlet and outlet ports as the rotor rotates 13- and the val ve
menber becones aligned wiwth one selected fromthe inlet port and the outl et
port, each valve nenber being cylindrically shaped, and defining a curved
end conpl ementing the inner surface of the cylindrical casing to close

said ports when that valve nenber is cijased, the casing having at | east one
respective fluid inlet port and at |east one respective fluid outlet port
comuni cating with each of the piston chanbers, whereby operationally
rotation of the rotor admts pressurised fluid into a piston chanber

through the inlet ports and di schagngg&\@rve%ﬁmb&s&gmﬁéslﬂl efdl‘vﬁmoﬂe pi ston
chanber fromthe outlet ports in a two stroke rive train

synchroni sing rotation of the crank%l?&qe?ﬁaﬁdhetlﬂléyp%kﬁlﬂﬂle%‘H%ﬂ“ﬁm @ drive
train including an annul ar gear andy@ ninftePitifgear With a gear teeth ratio
appropriate to engine efficiency, and the arrangenent is such that the

pi stons undergo reciprocal nmovement in th@h%ﬁ@@gﬂm@mﬁﬁﬁéﬁ%ﬁm¥g synchroni sm

so that the pistons all have the same 5t%QKRm@9§h%h@&nbﬁm§ e Rhat on
chanbers; receiving pressurised fluid thro ga:an I nl ort” associated with

a piston to exert pressure on the associ at epf%@@ﬁﬂﬂd“ﬁ@&ﬁ@éoﬂhﬁ

crankshaft; and discharging the rece'VedsEH%ﬁﬁy&héﬁﬂmkhUéﬂm%&lethe out | et
port of the piston.

closed,

the casing having
at least one respective fluid inlet port and
at least one respective fluid outlet port
communicating with each of the piston chambers,
whereby operationally rotation of the rotor admits
pressurised fluid into a piston chamber through the
inlet ports and discharges pressurised fluid from a
piston chamber from the outlet ports in a two stroke
cycle,

a drive train synchronising rotation of the crankshaft and the

output shaft, the drive train including
an annular gear and
a piston gear with
a gear teeth ratio appropriate to engine efficiency,
and
the arrangement is such that the pistons undergo
reciprocal movement in the piston chambers in
synchronism so that the pistons all have the same
stroke position in the piston chambers;

receiving pressurised fluid through an inlet port associated with a piston to
exert pressure on the associated piston to rotate the crankshaft; and

discharging the received pressurised fluid from the outlet port of the piston.



