WO 03/ 076777 PCT/US03/ 03713 1 DESCRI PTI ON RECI PROCATI NG AND ROTARY

| NTERNAL COMBUSTI ON ENG NE, COVPRESSOR AND PUMP 5 Technical Field This

i nventi orwgenerahty pertains to an internal conmbustion engcmdajsopesmps and/ or
conpressor for use in nunmerous applications, including notor vehicles.

More particularly, this invention pertali ns to such an engi ne, punp and/or
conpressor which includes rotary novenent as well as reciprocating pistons.
10 Background Art For nany years DESGRENHIONant type of engine, punp or

conpressor h t i i } MENEpe achieved
with a rotar ﬁ@%ﬁ?ﬂ?éﬁh%é%wg@%@g%%ﬁﬁgﬁ %ngﬁﬁgﬁemg?en |r]1i§urred W th
specific applications of rotaCOMPRESPOR AND RIfMPi ously attenpted. It wll
be appreciated by those of ordinary skill in the art that this invention
has applications and enbodi nents not only for engines but also for punps
and congpr geamical FieRVen though an engine will be referred to and used

t hroughout this specification. It is therefore an oglj;n%ct .of this invention
to provide an [Ihir weatiengenerally pstagps to @ ighnalk sHMbYSHR FRENG BEEP ng

pi stons aggd/é?tct%%prﬁs\é?%?tus Vﬁf 9&(119%5‘%7 gﬁy@?’{n?ﬁ{%ﬁg motBF Ivehicles.

Descri pti on awi ngs Preferre Iments o e invention are
descri bed Magteopaidiarief ehinegvdmidihgerthold oo sughaan oeqpring, pomgr andfogs :
Figure 1 is a perspective view of a vehicle, illustrating a housing for an

5 enmbodi mepmpEsEsewhiGh, Eedudes TRty Hoementyehvelleas EyqgRRoEaNG PISLONS.
cross-gectional view of one enmbodinent of an engine contenplated by this
invention; Figure 3 is a side elevation view of end plates and the

i nt er conn@atkgound Arend pl ates in one enbodi nent of this invention; 10

Figure 4 is aanrn %’3@%?%@2% kh%gqrgéoﬁﬁ%ﬂ rt_ﬁ)efdff.%H%i_nQ,Eﬁ%grrfpr &t gorﬁ(ﬂ?és%} H}@Y)eeglegle

utilized in an'e I's 1nventio e 5 1I's arear en
el evat i onratipracafngatypearWaild beheflite mini bh avhievbé witht ial jorasyl cngingnpembodi nent
of this i Qgr%{)]}eiss%p,; problems have been incurred with specific applications of rotary concepts
15 previously attempted.
It will be appreciated by those of ordinary skill in the art that this invention has
applications and embodiments not only for engines but also for pumps and compressors,
even though an engine will be referred to and used throughout this specification.
It is therefore an object of this invention to provide an improved engine, pump or

20 compressor with reciprocating pistons and rotary movement.



Figures 6-11 illustrate the novenent and positioning of cylinders relative

to the 15 cylinder ports shown on the rear end plate illustrated in Figure
5; Figurewb oslofarstrates a first possible cylinder positiorCatusos/eBsgs ees;
Figure 7 illustrates a second cylinder ,position at approximtely 45 degrees
fromthat shown in Figure 6; Figure 8 PZllustrates a cylinder configuration
at 120 degrees fromthat shown 20 in Figure 6; Figure 9 illustrates a
cylinder g =il 8 ofa AVABES ees from that shown in Figure 6; Fi gure

10 illustrate @feﬁ&i eﬂgﬁlm%f?@fdfgh'é alveRdnade A4Qride0bE6F WiPRféBRE tshByw i n
Fi gure 6; and 55 Figure 11 illustrates a cylinder configuration at 300

degr ees fmbwmeapcmwngldﬁamngﬂjre 6; Figure 12 is an end view of a
cylinder and er tr n cly maxn Hhddatized hdhs@P @phedi ment
of this |nven?%nggnd asﬁ'l %fSPQ&{V% ‘WPZ'[(?VE polsclﬁt6|10ns a|1n§)Fl gurseg 6 through
11; 305Figure 13 is a toepnlsadhmma@fthﬁmeewwﬂlanw}dwh@l@r set which may be

e RIS B DT of WA R S e

alternative pd&itrons of & corfponhent’'s

this invention; Figure doﬁtanmlaedsbhemunvenmhevatl on representation of a
pi ston set and_cyl inder . 35 Se LZ i i t of
this inventi o(rjflg‘éfiéur e 1% ‘fs?l ?ISY)at]\?P ev\?\? fOIP plzlltg %ﬁd (t:ﬁo%nﬁlterﬁogg?cqio{mp
illustrated in Figure 14endvpa@8fn§)36e7Eﬁbmﬂﬂs‘sﬁ%ﬁaﬂi@uﬁn Figure 16 is an

expl oded view of a piston bolt detail. fl t ich ma e utilized

in t heenbodi NE&E® 6 the‘slaﬂg‘@?l‘?vgﬁmﬁlqvﬁ‘gfnarfﬁﬁgﬁ‘% P'rl??ﬁfﬂv‘\ém}%‘ay 111T‘f'ggur e 17 is

a schematic illustrationinofn aMbddinedt ofrimiwkng@don;configuration 5 which may

be utilized in_an enbodi pent of this inventio showi n ar %t ail . of the
P g e

crankset and tW8Wedcent riScAITFY FRIUAPEHOR ARk find To%; a2y be

illustration of a crankphili@an afnshbolinRaNat tl@@afveﬁwnfl guration, and the
rotation thereof, which nay be utilized in_the enbodinent of the i ventlon

illustrated i nFlg'ilrgiﬁ &l 17111“1‘9“F|“§fu?1é"°ﬂ?n¥ and, pesitinipg of Y islersJElting fohe

relatijxe positioning of tigdGhdfkdbin SERE reafhdipliEiliistiated @fFigured;at i ve to t he
circul ar base and crankpin
Figure 6 illustrates a first possible cylinder position at 0 degrees;

Figure 7 illustrates a second cylinder position at approximately 45 degrees
from that shown in Figure 6;

Figure 8 illustrates a cylinder configuration at 120 degrees from that shown

20 in Figure 6;
Figure 9 illustrates a cylinder configuration at 180 degrees from that shown
in Figure 6;
Figure 10 illustrates a cylinder configuration at 240 degrees from that shown

in Figure 6; and

25 Figure 11 illustrates a cylinder configuration at 300 degrees from that shown
in Figure 6;
Figure 12 is an end view of a cylinder and cylinder transfer port which may

be utilized in an embodiment of this invention and as shown in
relative positions in Figures 6 through 11;

30 Figure 13 is a top schematic view of a cylinder set which may be utilized in
an embodiment of this invention, showing examples of alternative
positions of components of the crankset of an embodiment of this
invention;

Figure 14 is a schematic elevation representation of a piston set and cylinder
35 set which may be utilized in an embodiment of this invention;

Figure 15 is a top view of the piston configuration illustrated in Figure 14;



through a stroke of the piston; Figure 20 is a cross-sectional view of an
enbodi nent of a crank set which may be utilized in an enbodi nent of this

i nvent i orwwOob3/0F7gure 21 is an expl oded view of an enbodi meoT/usb3/e87¢¥ ank
system which nay be utilized in an engodi ment of this invention; Figure 22
is an end el evation view of a face plate which may be utilized in
conbination with an end plate in an enbodinent of this_invention, Figure
23 is a front BswyHtion ivpegrRpdadndey ata Pﬁt%@l%%ﬂﬂ?%ﬁlgﬁaaﬁ? &%ﬁ;m% _
Figure 24 is an end el evatiffey i MeYmiRddinidit o BRI inVWAkiGH ilBYatde il Fighiezed in
an enbodi rent of this invention, and further illustrates outer gears which
may interact with the ri1r5g. gear; Figure 25 is a front elevation view of the
ring gear and gutels geans j IshiistAat Slsditn FOM Gnid; crdfc FleloRfigGaiicn 8
front el evation® schematic representation of a block which may “be utilized
in an enbodi ment of t hi swhi¢hmaniciutiizedf gtm@omemsofél}l# melo@ﬁ]H)V\éngevati on
schermatic representation, of ;the BOCK ikl Ml hakEnte aﬁ%%ﬁteg@ianﬁﬁigyr e 28
is a second end el evati schemati c representation of the block 30
illustrated i rFifirgl8 e 2G5 aFiiljustreti®Dof & cankpin gearaindinteingh gsarleenfguration,
representation of an enbodipent of _.an end.pl r K i ation,
with front bearing and a&'ﬂitgg&'ntgwn Wgrueﬂ ’s‘ﬂll%]ﬁ%ﬁb%ﬁléﬂg%pﬁtﬁh?%?@g% an
enbodi ment of this i nvedsfttheiyvedd)BhOTFEId h PEiveUS03/ 03713 4 Figs 30-35

are schematic illustrati.ons of exanples.th i.Sston. set set
noveneft s vvith]f‘ﬁ“rfﬁé cyl i ASEPm téctrq%%e{}tﬁ?(?noo&é?ast 'S (ésglolmrrllgt% ﬁ%eg{&}c gj, as may
be utilized in one enbodidgaenhd GhtetddP gearventiveno the gitcelaSbasel dndserrakpds an
exanple of an arbitrary starti nsq oi&rt]t of, the piston set 5 and crank set,
within the cylinder set,hsushagsugke ofihq PEYY n one enbodi ment of the
invention; Fioguege3d illisd eakesectibralpiish 1 Setmbotiimedtastka sank wet wiich t he
cylinder set, rotated ninety degrees fromthat shown in.Figure 30, Figure
32 illustrates the pistomR2%&E “&Héedc’rnaﬂke‘g‘é‘idlwnttr??ﬁh’f HeV @Y nder set, 10

rotated one hupgdied; ei ghisyn BGUEE Sict 0P dulbdbin@hMa ciafk Eis@aihid0; Fi gure 33
illustrates the piston set and crank set within the c.%/l i nder set,
may be utilized in an embodiment of this ifivention;

Figure 22 is an end elevation view of a face plate which may be utilized in
combination with an end plate in an embodiment of this invention;
Figure 23 is a front elevation view of the face plate shown in Figure 22;
20 Figure 24 is an end elevation view of a ring gear which may be utilized in
an embodiment of this invention, and further illustrates outer gears
which may interact with the ring gear;
Figure 25 is a front elevation view of the ring gear and outer gears illustrated
in Figure 24;
25 Figure 26 is a front elevation schematic representation of a block which may
be utilized in an embodiment of this. invention;
Figure 27 is a first end elevation schematic representation of the block

illustrated in Figure 26;

Figure 28 is a second end elevation schematic representation of the block
30 illustrated in Figure 26;
Figure 29 is a front elevation schematic representation of an embodiment of

an end plate framework configuration, with front bearing and
driveshaft mounts, which may be utilized in an embodiment of this

invention;



rotated two hundred seventy degrees fromthat shown in Figure 30; Figure
34 illustrates the piston set and crank set within the cylinder set,

rot ated twoea/omIndred fifteen degrees fromthat shown in PCEOrses/@d13 15
Figure 35 illustrates the piston set apd crank set within the cylinder set,
rotated three hundred sixty degrees fromthat shown in Figure 30; Figure
36 is a perspective view of an enbodi nent of the invention w thou t he
out er housi ngFiFi3§dfe 371§ schgmp; diysiations o ieéW‘gfs g’r‘? %ﬁ%éﬁ%@%tﬂa&% & gear
cluster which 20 may bgydleidehtd @Hthithe tlyEnden ¥@ndtivanousastapesimgthe &yd8, ass a
cross-sectional view of another enbodi nent of an engi.ne .contenplated by
this invention, in whicrmahke plizgdiipengembpdmeplyPhie PEnyen oxt er nal
gearing as shqun,.and Fij i (RS§ 298 G hdyOfRaing/ p&H¢ & th@pRidacEt
enbodi nent of %T%%Ei ne if tﬁéeg%?g?\r%@%?eog%% a%tﬁﬁl g [ nvegé%_i on, I npwhi ch the
rotation of the engine iamdgiapk sk twithinghe qylinder seg 28 8y hoWHizedApoR3/ 076777

PCT/ US03/ 03713 5 Best l\&?o%ﬁ'n]ie%{ ofAl i dQgotut the Invention and Disclosure
of Invention Many of the Ast eni ng, connection, manufacturing and ot her
means and conmmgendls utillusteed tha pibos sehvaadtérenk el Wikhielthe KWEST 88id used
inthe field of the inventian. ribe LT ature or type is
not necessary for an unaré’ia %aarﬁaeﬂﬁ;dg%flﬁg ﬁgnéqu?c sthg%%lhné i%\%%?i on by a person
skilled in therigué3nr sdilesesss theepistboref anhegramk [set vathithéhedicglindes 8. i n
significant detail. Furthernore he .vari,ou . r descri bed
herei d’for any specific & iOB%llHngﬁgglig yﬁlf:%rgqsgir@gﬁﬁﬁg%%@éﬁ yé@\%g’ri ed or
altered as antpigirpad ed iibystididss thenpistoh i en aaddcrhiile spr agthic éhofcybndspedti fi ¢

application or enbodi nent of any el enent al read i del or
used in the art or by pe‘ioéaé‘?ﬁlstwé’kli“'lnfh@g%%eqﬁygﬁ?ets o ﬁlfggbso\gqngﬁc%%‘h? %g?ef ore,
each will not gy eBsCcussERlsidiessit@npikionaset alat aiahk sEhewithén rige ‘calindet aety, and
"the" as used in the clains herein g{r@g iﬁsed in conf (Pl?r#al?c% f{l“ﬁihur 30

| ong- st andi ng cl ai m dr af ot Hregdiipdied fhgem deeress o e SRS Reye"Biiless
speci fiically Sﬁgurfa 85 t h hg@iaks e PRich 8ELABd crank set Wifliin thabglindérBe,’ are not
limted to one of such elenents, but instead rreﬁg "rﬁt | east. e", {)'_5
Figure 1 shows a vehi cl erotaes frgenhupgred oy ({58 s FtoWOWBtIB&{}]g‘Hﬁc? ’

reci procating ﬁglgrle B 1025 Hhispectie vis@hbe b em@ainienalof e glvetith wigtiow engi ne
is used throughdut as the enbodinment illustrated, this invention applies

equal |y to punps and confeedéaheusitgigure 2 is a cross-sectional view of one
enbodi ment of %121&% 36yl | nﬁﬁ%?g&k%&ﬂe AP iRenCanb KM AL S0a BYart Qluged wiiemt | on.
[

Figure 2 illustrates an e nt of this
20 may be utilized in this invention; and
Figure 38 is a cross-sectional view of another embodiment of an engine

contemplated by this invention, in which the rotation of the engine
is via external gearing as shown; and
Figure 39 is a cross-sectional view of another embodiment of an engine
25 contemplated by this invention, in which the rotation of the engine

is via external gearing as shown.



20 invention wherein first cylinder set 113 includes a first cylinder and
opposi ng second cylinder, each cylinder conprising a proximal end (143 for
t he secoroaglorétder) open to its opposing cylinder and aPcerusosied7iend
having a transfer port 132 & 142, each i&ransfer port 132 & 142 being

di sposed to alternately forma passageway wth the intake port and exhaust

port in tt’ﬁesp%dgg%gé p (}u]tl heznv;rnlel;iaré .C I|nder Iset 113 and the

second cyl gi ne. Rear

end plate 110 aMahyfofaht fastedin;gl ednaedtibi, qnarm\iziod&mgrunakﬂmepmehﬁs andexohpusdntpor t s
and a spar} 111ze&’gn 3 hou i ng in t%? g{nbod nt T@g nt end, plate
111 and rear é gtléwilﬂf’ afe SIS SAAYY |‘fs§ i it ?:f;f ergErntion 113
and the skesoibed, cayiﬂ |t1|mi1eéxasehat11ﬂa4orrt9§ea1tselof ﬁéo@ﬁsﬂahsefdﬂntdhﬁe@ﬁddlﬂé ahEaseasrd

ar ound cen@ral axi glg The rotation of the cy Ilnder sets 113 and 114

around ter erlﬁYeng%t%'alpfﬁso? Hgdii the ag or sciepgs: '(B‘F@foé?’at@éfwl P nder set and

crank set dicu&ys e Bighifichiit deedile d Fiithetiref ih8 Wafidus d&iBpdbits lshéd bhd&eriggt 113
includes a first cylinder 130 with an internal cavity 131, termnal end

134 wi th tieERsioEAh Spacificasrphienting ofithis duventiemocagheny pisd <5 laY 85 wRticipatadt ak e
and exhausly tRRh%nBM asfPalklporRidd D h edlinc Bﬁﬁircat’%ﬁdorpélﬂﬁo%nﬁér@ of %:é{ SRemend

cylinder 140 is in opposed relation first cylinder 130 and gure 2
i 11 ustrat 22 pfefhdie widelt ymawn Otrdlsgfée@rﬁbp @3f| Pinbe Pe1s90s Sbﬂbshlmthe aridor143

whi ch ngy sQ@nc%ng&Q?éz}?\ZﬂPg ééﬁgﬁésgélz%émﬁcan? Q&Q&and transfer port 142 at

the termnal end of second cylinder gure illustrates transfer
port 142 ali gnddewieihs g ,exﬁausﬁtndpdh@" |aﬁ| ﬁseéntn dhrd odims ehetelin aro wsked oiw

exhaust Q@%ﬁﬁan}é‘ al_ltil q @( étan(fl g%h@ dﬁﬁﬂ Lﬁ;ctlg@ g{lé gl)t(zjlnla4ﬁmltﬁllﬁ rv§a§' SI?IE & g set

is illustrated wthin |rst C r se ur e
pi st on heagecliliyisethfopth dreenin, fth@éermSGa'aﬁdl"pamct buhe'r ac IibBTmnteheo fohe of swohd of

pi ston rod, }%Ztsbﬁggstg%uﬁ%%d"attqe& ?ﬁon head 135. Second piston is nounted
n 0

within cyli ws piston head 151 with piston face 152, and
pi st onit od 147 Fighref ] shews emilnata‘1Opivetﬂ1(ammtamxlicmsm®rntmyrahéd:cipmcaington head

151. In t t.on in, the ref enbodi 0 e first
pi st on angg%lﬁé Eé}la'mslzlc%n %Flg’t it azlanr% op Eélfe g‘f“é‘f‘féﬁ:ﬁ%"‘& H‘i"%&@? e such
t hat t hey embvdimtwgiditisientedd uliis mgyehtien appiier equatin t@fpuinpe aﬁdrb&ﬁpxﬁfsais of the

engi ne shown. The fi rst c I|nd(§ slet. 113 and fh‘bj 1i{gn se [ﬁerv

drive the crank &gt 2ol 2 A seLiPaleHEY | FEugter shefimpnt of Lous 3 anThe

pi st on sefengias cohewplared eyf thid }ﬁl\lelﬁthﬁ hemiguki DiM@SratdsNGl UA®Sdisedi LEUhRI base

aperturelnthe |sI configu bet ween the first 15 piston and the
second?pi SHVERON PHEre; F?fﬁV]&de‘gsﬁ @g BJPF Péfﬁcghme%%’ésoeepswa S?Cé?%l ve a circul ar

base r ot atgidyr, rmunt;ﬁdldw E(kﬁl}ﬁhsﬁﬂ'gGa Ghdx@hdl and Ras® faPRE tsbéddd afbderPofehagsver se
crank set axis, as item 117 in Figure 2. The circul ar base 160 has
crankpi n itﬁ fPB‘E,SH’én‘E S]I\{l\gfa‘l z}tsgi a terminal end having a transfer port 132 & 142, each transfer
port 132 & 142 being disposed to alternately form a passageway with the intake port and
exhaust port in the end plate 110 or 111.
25 The first cylinder set 113 and the second cylinder set 114 rotate about central axis
115 of the engine. Rear end plate 110 and front end plate 111 provide intake ports,
exhaust ports and a spark plug 133 housing in the embodiment shown. The front end
plate 111 and rear end plate 110 are stationary while the first cylinder set 113 and the
second cylinder set 114 rotate relative to the end plates and around central axis 115.
30 The rotation of the cylinder sets 113 and 114 around central axis 115 is driven by
the piston set, cylinder set and crank set or system illustrated in the figures.
The first cylinder set 113 includes a first cylinder 130 with an internal cavity 131,
terminal end 134 with transfer port 132 being disposed to form passageways with intake
and exhaust ports and spark plugs 133 in rear end plate 110.
35 Second cylinder 140 is in opposed relation to first cylinder 130 and Figure 2

illustrates internal cavity 141 to second cylinder 140, proximal end 143 which may be



nounted therein or thereon. Crankpin gear 163, preferably a spur gear, is
nmounted in a fixed relationship to crankpin 161 such that they nove

t oget her wo 0a/0fd7xed rel ati onship. 20 Internal gear 162 (@CTaSoyosiiyear)
has internal teeth which are configureg to mate with external gear teeth on
crankpin gear 163 such that crankpin gear 163 rotates within internal gear
set 162, as shown nore fully in later fjgures. Crankpi 6l i§.
eccent ri ceemyanAdTRETEUPRt {47 B the F%Plrﬁh?‘é{r é’gfcs}"“gﬁ’\‘}é1 %Bﬂﬁrev@ﬁé 1%%3 llustrates
eccent ri Calsher PRHNI£daiYnkd i viatH hh TkhdudNBbrt Gh ikt NaE Wigte 1G T to TANBwdENbMEst OF
crank force from 25 the piston set causes crankpin 161 to rotate about
t ransver sgassssaldR taxax thrppgh extepgtppasifpldilddyy rotation of first outer crank

modul e 165 andFifrgtﬁgtoﬂ REESs lﬁﬁﬁgedmﬂﬂﬂnefhjs@% lind¥Puptt SFLard br o GikstCr ank

nmodul e 165 is an outer crank nodul e gear 166 which rotates with first
out er d¢r apiktombed 135 widspistawfatd F3tand pisten radridhithefisehenéofidsonied 1dut er crank

nodul e gear. 6 . Xiarn d . gear
166 mat o Cvipe Dpghhh Bl fodh 18 28colE P olle@ Wiy, ENARE: THO 08
fully in swerpiftorgbeads)slt with pisgen faoe d62.0mdopistonrred 19yl i Adest et oflpigtoand
second cyli,nder. set %e%‘lt al%&g& g%nisrlal axis 115. Ring gear 245 is nore
fully shoWH F e iad’res Ut I's'stationary. As crankpin 161 rotates, it
al so causes f i hstheifixstepiston aetkinnohe phederied7emwdinxnatskowraribe fifst psston andethecr ank

dul e 167 has .i | 17 i . be 35
ot eor I wrom Gt orphaRy SRetey SRR ae ol AR SAR bE R MR OV, 5,

forced toopepitivhenfahedinbediment sfethe @xgige tHcdkwn. | nner crank nmodul e gears 171
mate with gears 1?,9 on. bl ock X\g 03/.076777 PCT/ US03/ 03713 7k174 to ah{so
force rotationlBt ISt CEinder pet Jdd and first pision, 5§ SeBE IR Y M dars 40f £ about
central axjsterd 1usufBteaci thidemnbbdihRst. altastpigenisétalas akown kidre filly $n totlenreby
provi des two points of contact or gear interaction for fibrst ciﬂ%?der set

to provi dBEYES ARFlgfesab SHEM AR RRsEafPertlis; 10 e pisiRY copiigyraliqn, betygen L% wo

poi nt s;50f HigBARAnd the REGHAIRI, BE cIERARK Bt afetufdid disposeAtOReivda di¢hlnder set 114
about cen{)ral axis 115. It should be noted that while inner ang outer crank

nodul es abaseirgiaiablys pented widhin the, girgilasrhass aRETIUFF 3098t & FBRTFITR FTanb et Hds:

i nventi ongldyusd figheds hmhB¥udre Mot dReses $adey1d00nhasPéraatgis 861 Rcdniy@Mmyi on.
There are other ways to eccentrically and rotatably nount the crankpin 161

rel ative mourichdieniin on therronpi Stakpis eearald. perferaply el 13T (27E5 SUTEPIES MR
modul e 1&(&?_%&3?1}?;1&% & gl%ﬁkspl_llﬁ 96 #lsh@MnEOhe glgov\?\nqt 118 Gn DR e@elatibiihip. at ed.

Drive sha as drive aft gear set h gear teeth 168 which
interawt wit hItgmal gear h¢Pelor sseendieesrbbaglinsernd reeforichiare configwipd lowiaehe crank set

ol ndor s e A e, b 6 il (o 68 lt  BRn R B e
oper at e simdrha@rdeyr ta 6Reast showoyhomdely in feteyeliomes. cyl i nder set 114, all
Crankpin 161 is eccentrically mounted within first outer crank module 165 and
eccentrically mounted within first inner crank module 167. The drive or crank force from
25  the piston set causes crankpin 161 to rotate about transverse crank axis 117, thereby
forcing rotation of first outer crank module 165 and first inner crank module 167.
Mounted to first outer crank module 165 is an outer crank module gear 166 which rotates
with first outer crank module 165. As first outer crank module 165 and outer crank
module gear 166 rotate, the external gear teeth on outer crank module gear 166 mate and
30  interact with gear teeth on ring gear 245 (shown more fully in later figures) to cause
rotation of first cylinder set 113 and second cylinder set 114 about central axis 115. Ring
gear 245 is more fully shown in later figures but is stationary.
As crankpin 161 rotates, it also causes first inner crank module 167 to rotate, and
first inner crank module 167 has inner crank module gears 171 thereon (which may be
35 integral or attached thereto). First inner crank module 167 likewise is forced to rotate

about crank set axis 117. Inner crank module gears 171 mate with gears 169 on block



conbining to drive the rotation of the cylinder sets about central axis and
to drive and rotate drive shaft 116. It wll further be appreciated that
whi |l e t heweasian? view in Figure 2 only shows four cylin@#erajSos/bd7s3 i s only
one enbodi nent, and four nore cyli nderf may be added in simlar fashion to
the configuration at 90 degree offset to the existing 20 four cylinders.

On the |l ower side_of Figure 2, second cy]i .
1 st r addh o Wiogiares Baibea’ T FATRr  Sadl Sb0 Edoph SIuRaIPRRaTh odee
transfer .pafd a2R3113nd BiBélak®t r&fds hb@m dentral kegismhlf. fidlid 2GRy PP Edontweead

205, the third piston head, is . simlarly. configured. to four ' n head
211, and PBB{HO! ¢putaghelc 89ah AYCTREH R g’]{/é“ th' }chfeé Fetc@mfﬂvdé? msteétfolﬂ atzbgutgél%h ourth
cylinder ;206 15Nk UdGHyNIRFNAL tR8\Holis 807eadftefatidisbeconpot to @i scbogur e 2
further illustrates stabilizi ng%stub shaft 170 for first cylinder set 113

and secebiindst bl iabeuhgengrph isdihaf t 224 for second cylinder set 114. Second

cylinder set il id'h&haehShi wilid AfeCiRNbuseirasd @iduMk tafe idbmtifical, lussi ng
conponents illustrated: second inner crank nodule 221 with second inner

crank noanil ereferaeds 280, end®dipent i rthe Aevantiph Isiated, sheyrae 28EBHESBEL & cr ank
Todul € 232 0ek Mo B6Atnc 3R e TR QERENLIdCal kIO Rty nsbun: and

eccentri c¢af on circular base™212. It is "preferable that crankpin
213 be i ntrapial 16drrelative 4o ¢ peintrpncibe pigterr s relave tr R QR crankjmodulfyy

necess rfg’gﬁ%zf?Aﬁ‘%%?%é’ﬁﬁf°%$ﬂhyy°%ﬁﬂ§9?“"ﬁg’; HSied. further illustrates second

outer “cr second outer gear 35 223 rotating wth second
outer crank nubkiveesi2®2116Shayi driarel shaftogehi seit LQ@uwish sgataieethe B8 EbICAdiRFaCh ri ng

gear 245, second outer .gear 223] | i i Wod by gear
345 W0 037 ST oD G045 117 pteSF 87 E T AN BER Ko LERL Bt b0 o

sets aboulriveembft dlic.axi s 115. Figure 2 also illustrates central block 230

about the first cylinder se and the C i S Face
plate 209 is afdg ?ﬁc?ﬁﬁreflﬁteéité%}%ge ﬁw%ﬁ{hmno%rase‘%?lﬂflﬁéhi Igas?rrsg% é%é?&r?dltg%er

figures. dompaients@ieRatiopat siafilailyrioshd tveeplirden it seeonflaglndpl st 64200 may be
spring | oaded or faqrce biased t 5 sjst _in.the | | .

i nt er act | SPPOHIRG 19 ABYE Fagnofaben ﬁ’grql‘% Caﬁn eﬁesetéfle‘th%eglgr.% %Z)Pgﬁ}r?ée t(g(aglk%\?\gd face
pl at e 209onitd Rk tdAgH aNd. piakes faner 38 Spesinterbtent fwhiley thensecomy wieav 22,  as
wel |l as port plate 219 or val ve plate, ich is als

. | plat. sho, in_ Fi 4-11.
Whi | e notFisweesenly yhows; fops cyfpndeisy i s Y pRES ™ ?’a%ngs oﬁ@ogn%%# g{rg
plates 209,f QF ABIUHAGHbAI NBhiBAAS Ghe S@AIguRGOR QASO B grearifigr ot theregistidhie port
pl ates 219 may be generally 10 configured and shaped simlar to the face

pl at es2020@ur ¢yhihdersyi t h porting apertures. Bias forces may be utilized
bet ween port apf facGePLiat 68 F?grﬁlge endchldady@nddraent eotepdnbes desillugthtedseal i ng

for any particular enbodinment. In Figure 2 it wll be a%preci at ead. H}at
dri veshaf Figmbmtsh@zsothﬁéy:yb'@deriQQQqulblqtq{gal cavity 204, transfer port 203 and intake

201 from intake manifold 202. Piston head 205, the third piston head, is similarly
configured to fourth piston head 211, and both, as described relative to first cylinder set
25 113. Fourth cylinder 206 includes internal cavity 207 and transfer port 210.
Figure 2 further illustrates stabilizing stub shaft 170 for first cylinder set 113 and
second stabilizing stub shaft 224 for second cylinder set 114. Second cylinder set 114
interacts with the crank set shown with the following components illustrated: second inner
crank module 221 with second inner crank module gears 250.
30 Further shown in Figure 2 are second outer crank module 222 with second crankpin
213 eccentrically mounted therein and eccentrically mounted on circular base 212. It is
preferable that crankpin 213 be integral or unitary with circular base 212, although it is
not necessary to practice this invention.
Figure 2 further illustrates second outer crank module 222 with second outer gear
35 223 rotating with second outer crank module 222. Similarly to first outer gear 166 mating

with ring gear 245, second outer gear 223 likewise mates with gear teeth on ring gear 245



rear end plate 110 and front bearing nmount 241 may be fixedly nounted to
front end plate 15 111, with the invention not being restricted to any one
parti cul awoapptd7eati on. It will be appreciated by those ofrCorusonedryd ' skill
in the art that the basic conponents Sf this engi ne, punp or conpressor
may be adapted for use wth diesel fue as well as other fuel such as

gasoline. It should also be noted th%th i n anot her 1eg{/rt)][gdi cqg grr@l at ed
by the i noakpicawse ropgon Q& ther YHRUR SRS ARAILSALR AR ! HSQPAPELSS o1 o

stati onaryyg, ctkhﬁiopzﬁfoht meaﬁr@tscﬁl%aerr @t al® aheltidd ke¢end Gylinha fex anewamks end
pl at es and lock 230. In _thi's enbodi nent, .intake ?xhaust ports in

the end mplaie é’@%ﬂ@@ﬂ@ shosmeinaBigyrep byt imare dplly Alpsiatsd riaﬁf‘t@h W% e port
apertures nlbpd{n%ﬁt BPHis RlvahEs t%é?acfeoplﬁe %m%dysté S gl BhRK Sor B HIRBUSS

functions I nvention. hi's enbodi ment, it woul d not be necessary
t o rotat estiftén the maknm(poawdteraglﬁlgtmﬁlstbe fé@ﬁﬁ@bmﬁﬁtoéthﬁé?@fkéﬂ to the rotation of

the block 230 1l1"r|ec§t oofws ‘% gﬁﬁsﬁ@r ¥ithih ¥ ge IRk esazﬁﬁ £Xawatmbdaly A0S

acconpl i shed S8 vi ng woul cconplished by rotating

ot her nerigns 23uashwan ak pertpdate 29 at eslve b@taswmxlpllsaﬁlﬁ@dhqm@l iguig 4tlHe
rotation _of. the framewor tes, c Beor@t ati on
of the porv?hlﬂﬁ &P%Ee‘ﬁ@ary’ol% IE)fpr?etﬁreabPrgongs\??oP(ﬁR@%és %id)Fat gag:leoﬁggtegescrl bed
bel ow) caRadd€acasimgnplios keding meaacm,s aneng @Berof The mulmpétteS@fw Rmﬂdvm geaetalni cal

ways known in the art._ ln.yet tion, the
fr)a/mev%r Wonf}\%ﬂr‘é’ﬂanflgha?ﬁ%s“mgﬁ ?1? atg?lg@bonq or% %5’3& %ﬂ\(ﬁ?{e&nd pl ates,

al ong W tfdrdef@nap Wet utidizad @5tw2&19p(5rh@ﬁd§fa@¢ platcf:suziml ebﬂ plmsatoeathamd thehdesired ek
mai nt ai ned as stationar e 3is a front schematic el evation vi ew of
enbodi nentealing f Oéai“éé’ia“lff}rllh‘rﬁ} ?%me%% 110 and the front end plate 111 which
may be utilizeg Figuich® ieWlo6k apptbcigtd kit Siriveshaftmhant 240 usiy rtet Bxkdi o Be gur e

2. | mbodi ment dowel s 280
PCT] USo3) s mate W bt vanpoaPeriofd o B bR it Iar el e g ¢ ne

rear end pl'l%ﬁhﬁaéﬂlv@iﬂ{é)nlﬁgdﬂeﬁlg;)@&lcteahﬁanl}ltohé%ﬂ'@dﬁll&@pp&tdtﬁﬁh the end plates to
the spacer dowels. It will be appreciated hy thq of ordinpary in

skil.l
the art that tHewdl dice apprdatedilys thase spfa CBlBHY Y Htnthenart Rt ﬁ]i’ At P8YC
Wi thint h@ongg%gglﬁmlfq ik QRgiaf, fudipSod &Hﬁ?ﬂ?&ds&nm r‘r%l% hd@sedd¥or fuse MEWOdikses tippor t s

behi nd the | ates”or any one a nunber of other ways, although the
spaci ng dowetl aaméleprf'eerlémﬂeds gasokingi- s t| me. Figure 3 further illustrates

central axis 147 hgl,{ 84l g Bwo?éa thgﬁnc(ﬁ%ﬂh&d%b&ﬁﬁnﬁnt RARm! %ﬂ&:dfﬁy' e isRafién, Woul d

rot at e. Flgure Is a first view fromthe front of front end plate 111,
i || ustwat thn@amc\mrk ancbcwdsqqueazﬂlethnlld plathy: ate siafeniRe aplghe RordaesZA t hr ee exhaust

ports 286, Fl %lf (et tlliler %rglﬁgw endI 1S St e becEQ@O beafHiNEmpRIkAtniaRek Ur €
287 confi giled #0°rddi Ve a front tbear i ng mount transfer ports rotate about

t he centrald exhasst pasts S dhnerdnplhtas evouldj prafegably be utilized in combination with the
port apertures in the port plates 219 to accomplish the intake and exhaust functions of the
invention. In this embodiment, it would not be necessary to rotate the block 230 and

25 those components related to the rotation of the block 230 would not be necessary. The
intake and exhaust functions accomplished as part of the valving would be accomplished
by rotating other members such as the port plates 219 as explained herein, or the rotation
of the framework or end plates, as described below. The rotation of the port plates 219
or of the framework or end plates (as described below) can be accomplished in any one
30  of a number of known mechanical ways known in the art.

In yet another embodiment of the invention, the framework, which in the
embodiment shown would include the end plates, along with the port plates 219 therein,
could be rotated and the block maintained as stationary.

Figure 3 is a front schematic elevation view of embodiments of a rear end plate

35 110 and the front end plate 111 which may be utilized in the embodiment of this

invention illustrated in Figure 2. In one embodiment, spacer dowels 280 are used to fix



Figure 5 is a second end view of rear end plate 110 illustrating three

i ntake ports 288 and three exhaust ports 289, along with drive shaft nount
aperture ®003/074¢77t he enbodi ment shown and descri bed, thePcearsSogmiipl ate
ports are out of phase with the front 5 end plate ports by approxi mately
thirty (30) degrees counterclockw se, [‘0oking fromthe front. Arrangi ng the
rear end ports out of phase with the front end plate ports all ows

cyl i nder fherielative possiéensrofdhe Eounendnplate\idil sangfhe FF‘é‘r gl Blaée yiod@’dl lﬁﬂ1§t%§n
recipr OcaLI%Sutth r%tos att B ES 8ndcé<l§t@§ kd et %i}l@cef: Qulversyal 1 8¢ abﬂ%@ll&t‘éd by those

conpr essi on, ustion an haust . nbustion is initiated by the
spark pl ugf wdtlrkar:l iskilllnip e rart ghat tthﬁrfsﬁ@n@t&@rdwlﬂ}éctopm%faﬂmqqgetal’z(}h‘?aﬁ@ﬂ RE&Swhi ch

are gener altin\ﬁ tlﬁg' WEmgAtlln? 85%1Flsgltnggrﬁl%nmﬁucﬁ'ag%¥eﬂﬁn V\;(J?frsﬁ)p'gﬁy baﬁn& 'fl{ee&ldf iring

cycl es per cylln ion ere t T nderrset 1's
cyl i nder splateher qnyshmfa rmmﬂeltotﬂeuhcr waywatthqmgh tbaspaembldywelB}re m?:rred ex arrpl e, it

revol uti oﬁt gi ne cen 10 and 25
that one em iH&dﬁIvefshERSNduﬂli ﬁ&atél mss durl ng that one revol ut| on Two turns

of the cranks ducsfor copbus c nme as
standard ei ght def "%r?@illl i Trom t@engt\%t %/fc%rﬁstgeﬁﬁg)la% lgpémggattl %ﬁ%t
ports andeﬁmba&k@ 1mprﬁﬁe@[mawp@mgess aadlitRdel Yexhiust QOrMNP8HC aFigu 8 futthe
cylinder ports or transfer ports t he transfer rts are rotated 30
about fhel E‘é‘Fﬁt‘?saﬂonﬁl?ﬁa%ng)‘f‘O‘l“E@e@Ffﬁ?% Congﬁ‘ge WII%CFIVER% Igf?ﬁaé’tﬁlgfno Yrts in the
front enduphddrepokis ot aiul @RORMraINaxEd, A€ kbW i ldkar figtkdsh t he exhaust port

being first to comunicate with _the_cylinder port n theiy respective
groupi ngs. | n FHTG aysatseedid i iF-rh e §nY P%FFd?g'O il “Fté%}‘('}%tté‘eﬁfm%‘?ep‘gﬁd

plates show® hA thied WxBsust pdAs 289, 4188 GiiBOHAMR isBaft GhovdD afér@ifit -209| | Rdee
version of the engine, which is conte | ated by enbodinents of this

i nvent i onempedipgps shown g slgscrbett $he Wawchﬂlaﬁrﬂ“}itsf% putcRf| RhagFe Y ih é‘i‘f‘efront
utilized, id 7glléme %&n%%gﬁ%ﬁnﬁé yithift§ ( &egr&%%%;dl&ﬁwgy qdoqzﬁlg 0@ A3/ 076777

PCT/ US03/ 03 end plates shown in gures 3, 4 and 5 al so may
function &ont rémangnmﬂrﬁb@ﬁfsendms At Phage f“ill}bttﬂ? deont gyrd Iﬂétletpoﬁﬁ allgws f‘Prnt ake

and exhaug 111'5%? 55 ? A5 2£ Q0 Neerl AVGE She bBKHIL- Eﬁﬁe@?ﬂio‘ﬂerea%mc@{é% in GOl ant

passages e nm h| ne or cast 1nto the interior o pl at es
sur r oundi rogrea,l treating gtet Boheyclemof iitde, cEmpiagsions c@nkusionghd exhakspw Thse

rotation SCh&?sﬁloh F%a%delyy 818 fsE)EE% eﬁl&%rwﬁlngmHJgaglﬁnﬂleQ @ﬁn&z{i’@ rgéﬂnlo@ﬂﬁxrg sets

rotate abSut the cen axi’s at” approxi nately 60- degree
interva Seng-inegmh&egemfral@d@nphe woul d be the theor etical starting point

01 0 degrees Tqeatl,on, woli WeGH! AdRle 38) KohAL! ¥k Qb8 eealRRf B ate

revolution, where the cylinder set is the cylinders, the pistons and their mounting

assembly. By way of example, it would take approximately six revolutions of the crank

shaft to produce one revolution of a cylinder about the engine’s centerline. That ratio and
25  that one cylinder fires three times during that one revolution. Two turns of the crank set

produces four combustion cycles, which may be the same as standard eight-cylinder

engines.

As shown in Figures 4 and 5, exhaust ports and intake ports are arranged radially

to communicate with the cylinder ports or transfer ports as the transfer ports are rotated
30  about the central axis of the engine. The inlet and exhaust ports in the front end plate

111 are arranged in clockwise order with the exhaust port being first to communicate with

the cylinder port in their respective groupings. In the layout shown in Figures 4 and 5,

layouts of the end plates shown in Figures 4 and 5, the diagram is for an eight-cylinder

version of the engine, which is contemplated by embodiments of this invention. In the
35 embodiments in which only four cylinders are utilized, it will produce half as many

combustion cycles.



10 cylinder 301 are shown, first cylinder 300 including first cylinder
transfer port 303 and second cylinder 301 including second cylinder
transfer woros/03047 | ntake ports 289 and exhaust ports 28@cCaresSoymymn at
appr oxi mat e 60-degree angl es of fset ﬁﬂgn1one anot her and spark plugs 302
are shown in their relative position.”Figure 7 is sanme view and item

nunbers as Figure 6, only wth first cyli r . i nder
301 each rota lﬁde@p@?té&ﬁq?&@e‘?& l%’éesd%g4r syglg? gi%' \%Lénct%1 gn %?grﬁﬁlg&g[ﬁg&?%ftre 8 is

sane vi e%ﬁd%gurititng IR B0 €8 SpR6 plateGUInGakS andrdhjausi bystelnisr il ay¢dolitgrtowd® and

second cylinder 301 each rotated approxjnatel. 20 degreges .r.el.at | to
Fi gur e 6for i epgine pojagt. s Gaplanf RAFFAZFFIIRY hWﬁlﬂ%eéf%r %t %lgogﬁlr%elﬁt %lai)érﬁ/@e with

first cylign SECABGtsoHel REGKes301 each rotated approxi mately 180
degr ees ‘%nedl @?F%gag%‘ﬁgﬁéure 6. 28 Figure 10 i s sane. view ﬁg@wi tem nunbers

as Figure 6, Biglps Gihrdugh ik showdly rofstiesy schevmatis srfl iew efrfhe g oo 301 each
rotated approxinat. Q § (htdr iRist 6F fib GMEiRe Bat appt@imeecly160-s sane
Vi ew and?ﬁfésmﬁlﬁuc 1gjrie\sf Sézit;é r{gﬁ%%@ﬁ&t onl yrvvi %Sh fi rstgcyl i nder 300 and second
cyl i nder da0é mectuals.ot at ed approxi mately three hundred degrees (300) degrees
relative to Figure 6 25 H ' L difrkingl psRdov b @vsreahiesmionc of a
cyl i nder, such%ﬁge %l%?ﬂ/ )farql&%e?%%(ljd\}m%e Eh% tg?ogutre 14,1.?Fllu,s?rat?%19 n exenpl ary
cyl i nder oBUQ wlindet kanshere porthe 3dat eaddplateel 1. n&irstepdinden 30hideh SGfi o
interact with an end plate, .The,cyl] | Ransfel SWH R3hAd 1 S an

exenpiar §YlE‘§}‘Fri3@&!@5‘3,39%"?97%5&3?11%@r? @‘?/m%ﬁ‘ﬁg g%g@\gﬁﬁei |?“G§t‘}%§{i on. Figure 13

i | | ust r atQond kelinmy Soerhclodingisstand edindg2tarsfer IporedM. { itkeoers /O #at t he
30 first piston head 322 and the second. pLsLo oottt dhdt he

pi ston r 66‘@?‘@2@’”&@3?3"@@53 \?eat(?Pp’ipé%l?ager g%g%%&i %ggk%gg Sés%ttzgqr)ll?i al 'y 1inear
novenent spgrkq;'hfg@@obchﬁb stiov@uinethdid relatiteupdsitatnes rear end plate 315, front end

plate 316, bolts 317, spacjng dowel 31 fi yl i 1 jor st
cyl i nder i nt efgire davistye 387 ?iflc'jd %%BB@E?%%S cli:sf‘éu g’r%dlggg%n cgl}win%%eirdo 320

Wi th i nt eppakoki@yiiddé $34achitbtatl agprbximstely 60 dsprees eeiveto Fiowe 6.332 and second
cylinder 35 transfer port 333. WO 03/076777. PCT/.USQ3/ Q37 . n be
seen, the pi stiagire §d§ sape vieyt ey 4§ gp ?‘fftaé})l/guéeng’ %nggéxg @h@%%‘é‘& a?(ﬁ)gase
aperture a§§7eéoﬂd {ifdar 801 GHIAFotR@s Epps@8maslyr Ulladaghdey retativet @dFignredi- sposed.
Crankpi n 9°'s ccentrically nounted on ciﬁr. cul ar lﬁasetth’%% @]{}ﬁms ence
of phantom | i rfagurs RoRsampeaicw arditemy QURBES S Hies Oc PURRBI Y Fough the
cycle, as well, @Syl r3@:lQB&hV?otz{f&i/ﬁﬁﬁiMimaél}OiSmﬂé’g@&k aelatress® B @l | whil e
mai nt ai ni'ng a dubstantia 'y linear nmovenment of the .%icqsttonl.rodj%oand pi st on
heads 20 Fi gur e Figuré £ ia saesheevatiddteryngpbers pekigie Syl ey ingF 0i st on set
within a cylinder  .set oldUstdiatd Afprbiifuatelc Y40 BEkeses 3BALVS tohFigarené.nal end
351 and pa'n X e ngg&%ggl el!éi?:or%d Bprotificly” i & o e .

Figure 11 is same view and item numbers as Figure 6, only with first cylinder 300

and second cylinder 301 each rotated approximately three hundred degrees (300°) degrees
relative to Figure 6.
25 Figure 12 is a simplified end view schematic of a cylinder, such as a cylinder
shown in Figure 14, illustrating an exemplary cylinder 310 with transfer port 311 and
terminal end 312 which would interact with an end plate. The cylinder shown in
Figure 12 is an exemplary cylinder, simplified for purposes of illustration.
Figure 13 illustrates the movement of piston set 321 in linear fashion such that the
30 first piston head 322 and the second piston head 324, along with the piston rods 323 and
325 move or reciprocate in a substantially linear movement or direction. Figure 13
illustrates rear end plate 315, front end plate 316, bolts 317, spacing dowel 318, first
cylinder 319 with first cylinder internal cavity 331 or combustion chamber, second cylinder

320 with internal cavity 334. First cylinder has transfer port 332 and second cylinder

35 transfer port 333.



cylinder 353 is showmn with proximl end 354 and term nal end 355. First
conmbustion 10 chanmber 356 and second conbusti on chanber 357 are al so
illustratwo mfotdr7first transfer port 358 and second transPem/ysos037859 al so
bei ng shown. Head bolts 360 are shovmr_ﬁs one way of attaching the
conponents of the cylinder together i'gure 14 also illustrates piston set
362 with first |st n head 3 second. pi St0 nead rod
365, second pi‘dt & oEPeg’G pﬁ%%n Slaﬁ%eﬁé‘gﬁgr% |HF‘%§7 %“?g‘%%é“% the{&cuﬁ)ir ﬁéﬁ
transfer dpbie @27 tif eviaott erdubi bhireensofs rotﬁtedﬂ}pnmumm setlisp@ad.i §rprl<efre%83| y

general ly integral or unitar nd, i n circular. ba 0,
pi ston bdp teecesglfaw fRUREEE R (51 @a%9§e%§g eﬂ%v@ﬁq%ce of BlTaInflO?'il ??Hg %hé?vg tﬁ%
wi |l be nefhge %v&ﬁeﬁ%fm‘ralm@di BZY yhrsdghl fhe i oyclehas azell aasthcs helavivei movEingpnt € 14
that the first cylinder face 380 and fhe s cond e{f].?\f ace 381 are

cont ouf edPfcieuis hase P8yl ghile W“?H’H@taafﬁ'?ﬁtaﬂlf‘ RSB terminal end
351 of cyljohpgle{ 304 -helfle mat ching as shown vmth a port| on of the pi st on
face protruding |nto or. toward the transfer port 358 I‘OVI

effici ent confiigueddiisn sahpmasietiant cleyatignsgepicion P@ﬁémt% e 6?9]6[%f nary

ski Il dstet| %llﬁ‘srtltatl]p é/\yfiggt &ylifder 1330 LU/l'EHa thriPaPEREBSC 8nd ProkihdlVéatisan $dtend

cont oure shape o pi ston face and the term nal end of the cyl.i nder
are cont octylhedbraﬁ@ isnbowh Wldbnﬁoﬂgmﬁléﬁdﬁé“ apd tgropingl gt $3p- aIFFréR/\F‘?rﬂlelsflP’bw of

gases 9” B Bglé% a&iserg) g wh%@?ﬁar&ﬂs&Mﬁ)étﬁt%hwﬁHhksﬂgﬁfsﬁrthe cylinders
are shapedj 0 accommodat e and/ or control other aspects of the engine, such

as bett erpwoAss ehd céconddravsfevpat 369 gliobei showa. t dppdvhaliy X0 arneboYR #on set

362 |IIustrated rg n head 363, first piston
ace 3800 V& bR Gy bR AR chieeLilalan, T280 307 1 5%

Fi gure 15 fur tannresmowso illussateq)pstomnsehéébl va@4fingl pistopi ised A63.areeondgaistopi st on
r0d 306 apd, cut ol 2, DASRARST LULE, 310 FLOE B dindh, SXRURRRI LAY of

piston b im- 37 fel’atl ve Iguration thereof. The
pi st onysbohdat @dnelet mlonmerextemsmhcgmfatl on are utili zed to create an integral

or unitary piston set 36 n bol t
may 35 be rot begstop Sg'tf%?v\ﬂ(fr%%\iﬂ@ly gelpgéll g‘mrﬁf&lt?{ [gtgéga%dsrelfltﬁﬁgea%cﬁh?

pi ston r oghsdGferfifre BV(‘@@@@IMWI&M@MWI&P&% 330 3ds0BFAB ndze fulkydn%@r@ d6secure
it therein and_then | ock, pin 372 inserted |nto |sto

secure the ni dbi¥ilhbs peg %%?Sfth‘bﬁesctfo(ﬁx"g %‘8@ p 415 s 45 &4 l‘)‘g"i it g%a}heads
363 and 3@ firk GuinGerlficd $800ardofe Gedd @ ligier € a8l m&ntomﬁurfm pu sinenllgetr 362

contenplated by this invention, illustratin n ctlon of the piston
set with substantigilepah thgshape alpripal ends35e ,og gﬁﬁgg(gairhe m&ﬁf ch may be a

spur  gear g oWk algorhl)ﬂ P keApi8®n f fabeS broRugin@ ntb e CloR B3, ths efa(ﬁﬁfdr p01$t36& head
364. Circul ar base erture 70 i s shown vmthlntqmmgn yt se

2
conf i gur apiogifesp tiore |e tcigng corigagatign and better “squish™ as 0s€ 0 or nary
skill in the art. While not required to practice this invention the contoured shape of the

piston face and the terminal end of the cylinder are contoured and smooth, configured to
25 efficiently allow the flow of gases and product of combustion, whereas in typical cylinders
the cylinders are shaped to accommodate and/or control other aspects of the engine, such
as better control of the valves.
Figure 15 is a top view of the piston set 362 illustrated in Figure 14 and shows
first piston head 363, first piston face 380, first piston rod 365, piston bolt 371 and lock
30 pin 372. Figure 15 further shows first piston head 364 with piston face 381, piston rod
366 and circular base aperture 370.
Figure 16 is an exploded view of piston bolt 371 and lock pin 372 in a relative
configuration thereof. The piston bolt and lock pin configuration are utilized to create an
integral or unitary piston set 362 as shown more fully in Figure 15. The piston bolt may

35  be rotated or screwed into a recipient threaded aperture in the piston rod 366 or piston



rotatably nmounted in circul ar base aperture 370. Arrow 404 illustrates a
direction that «circular base 403 nay rotate within circul ar base aperture
370 and cwenkp7e¢r7axis 127 is 1o an axi s about which cranlepirusé®@71dt at es
relative to the circular base 403. Crﬂfkpi n 402 concurrently noves about
crankset axis 117. Crankpin 402, which®“may also be referred to as a main
shaft, drive pin or any one f_a nunmber differe I ref er abl y
i nt egr al rodr 3@3niot sgeyrevit therap raBiEjlﬂéﬁn ‘85‘%81“4625 oin erltr)l?eg{eggﬁt esrt%I\{M'%?]ﬁ.ﬁ%r ankpi n
gear 4014 schkXRd mi®apsktion OB pRtoarankel o the Zespactiveaistonl Beadx 863 aud 3¢%et h as
shown which correspond to internal teeth on internal, gear 400 tingly
interact. As EigureulTals pigBaienoat ff“o?‘%‘foélém?:‘}tc?g e Feﬁ 3?%801\1}93&&56%%\%%%

cr ankpi NindEtor Hthystla SRS iR A ) 6 QRKpistR Wit twiiin dienesral gegea00400. The
relative sizing of circular base 403, the eccentric nmounting relationship
of cr ankpiankpiOgeat 401 cwhichinay befbg® 8T3, the size and configuration of
crankpi n gear 40 b7 ARG 5AATI68UERbIOPisRh Held 86nalCigeiar bdB0 al |
20 conbi ne toFbgrugesg?gl(l)utr?ggtgigfshgr Ina transver.sg1 direction suc th@t3 t he
overal | aparemeny0a shéwen piithinthes pistanssati I@aeonfiguratien iyt EX¢HHg AR Y i t
occurs within the Ln KR bvpadd ihkated aSaRddieh tB4bi ting
gear, i srqtﬁt?@é’dlng?']g%dngl ??JSUI%\%}%S%E gtulrér:]'.:ig(p count er ¢l ockwi se directjon,

t her eby EREghmbrst O3 andyi totite vathil dicdelir wseliapestird 870 whd BIaRkRIRESnE7 Sgear
400, which i.n turn .forces. t r 0. 482 . thRea6d 'Gilkein abase 403 to
rotatd 3Bt RORLHUE p%4p$roaée%gég%irvgé?t§fg% E’i/ t hose of glr dinary skill in
the art thadurehtly monat ativac esskaetyaio Lit.i | i ze a circular base in a circul ar
base aperture, but.instead. the crankpi 0, t VAR e EoRehrically
mount ed rel at e 10 Hornly 4i et%fér}{){ha%easa i sgﬁ’prranfgfﬂ o nd
about a GFank&ter XidEferbhtOrtes, 18 prefemblyi integsdlrat undtaryotvitheircwlaepasgl 4QGear

400, a crankpin, gear 401 and.a 3o directiqn of r ti r how ng
a count ePBf GeRIFH s‘ger?‘?ﬁ’lﬂét i]%ﬁnq@fn E?aénﬁ?gilﬁefg(ggﬂofﬁi aé@%ﬁtdrﬁﬁgﬂlowa@&ém ch
al | ows; t RgieHBPkGh hORoRh whicRERipIng Rdfiterallicah al inekal ger 4901d matingist hi n

internal gear 400. The center of internal gear 400 al e fmenter
of rot atiiterictof AsrrcalanRREe103 Tofales ?lg?kéf?f‘eeg“ ?153 BEWy %@X’g’r zcarnﬁkgs?lgtgggz}x‘ims:1 117,

whi ch i's {#A0SyehSelotBrisé Wanaankial gaxite0.1The eflativhaizngofdrculshbas 408, shown

in Figure 5 35 The internal gear 400 is prefer ai?pleﬁ( t at i4pga;f\é s?zr'edar?dr ankpi n

gear 401 theneseatrioymepntipgerslagipnsin gf CEnEPINAHEy W FHATSI 3252 0t €ach

orbit w thi gdrmo‘?{(&?ém&@ﬁ{ P01 hhd 8RNI RTEHFTorPETitdBAB /08748 4B  al so
n

be seen thatocra pin 402 s eccentrically npunted rehativeﬁrniofthe pi st on
set, By combineitmeffsetonp anather iy tepsvere direptian gl thatiBoeyerat ovglifee 17 and 18).

Figure 19 is.another t leCipARRIISS RN Ot cRcudh Skifiin SRS cylitider sat i M wi t h
i nt ernal %h%é)ésr%&48 ,lstlﬁgglgimgtﬂg%pset. 1.l%;)éei ngnnunb?ared 13%2, simlar to.that
shown i n deagjuyrie dear 46l ye sBalbiopihitingag9a6uss PSP i BRI DSt FED AARKPIh 402

by the phc%ﬂ;[lt(e)rrcr:llolc.ﬁ(\&]/%g ’dirg‘étioin',[ th%ﬂfﬁ)r%é the orbit in a clockwise direction within internal

gear 400, which in turn forces the crankpin 402 and the circular base 403 to rotate

25 clockwise. It will be appreciated by those of ordinary skill in the art that it is not
necessary to utilize a circular base in a circular base aperture, but instead the crankpin 402
may otherwise be eccentrically mounted relative to the piston set to rotate about a
crankpin axis and about a crankset axis.
Figure 18 is an illustration of an internal gear 400, a crankpin, gear 401 and a
30 direction of rotation arrow 407 showing a counterclockwise rotation of crankpin gear 401
about its own axis, which allows the depiction of crankpin gear 401's clockwise orbit
within internal gear 400. The center of internal gear 400 may also be the center of
rotation of the crankset, also referred to as the crank set axis 117, which is transverse to
the central axis 115 of the engine, which is shown in Figure 2.
35 The internal gear 400 is preferably stationary and crankpin gear 401 generally

rotates at a ratio of approximately 2 to 1 for each orbit within internal gear 400. It can



crankpin gear 401 clockwi se within internal gear 400. The phantom i nes
illustrate the first crankpin position 402a approximately 90 degrees from
t he ori giwelo3pogirti on of crankpin 402. Crankpin 402b depipctraisas/exednd
phant om crankpi n position 180 degrees romthe starting point of crankpin

402 and crankpin 402c illustrates a third phantom 10 position for crankpin
402, 270 Lee I I i1 Jon. 402 . El el9
further i ?ﬁ%sbt% rs:lef3 lféstf? h"Ierl'ﬁﬁ(g?r}at(Et P%e&%%‘g"?f‘ ?ngg}l %ﬁtﬁgﬁéwebg’sglgfdgglg\%tér?}t he

crankpi n msudingpid ont ¢éicnlad 02de, 408i tak siowcin Biguisadé abd3kB)bei ng shown by
phantom lines. _This..depiction of circul.ar base 403a | n t.he. kpi n
402 is at cr anEtﬁuﬁe A%isb ,an(%% Sﬁlé%]?aeué:s&ep’fclrug%o eP'd OgrS?tl hnger%%(%@igt‘%lgl nm%rﬁl;ﬂ

i |'lustrat gehr 408, Hiegpitton 28t bsing numbsed SIHQ! isimitar tuithay hbwa iarigee €1 ohlgyout
whi ch may be . util.ized .i.n ap_ enbadi f this i.nventjon. Figure 20

1| st riat SBVGEEHaFS Basichs DS SRNRIL KRy @M g LTSS 116 bei ng
gener al | y caekpieRst aMOtlocleAry kathindditdnal 1fear B00.V erhe hstfahtobe BiidsNilBstrale’ thel ocat e
and position drive shaft 116 relative to central _axis 115 anflfot.her

component §Tstofranipin Aositiqs 4058 ARPEIBY R, 24 dggreey fiog Aby ofginal PRt PL
crankpi n gRakpid8®20NClafEhik PP depibhs G @AkndS BhanSdrtl @raAkBinSP&IMbn 86D B&Rédst ed
and explained in nore detail in prior figures. Crcul ar base 160 and
crankpi n fem Hheestpngipggroat ofrcrapkpih )2 wpd [frankplayd Qe iysigates g thisg pharipgun i s

circul g B@&ﬁmé&%&ngﬁiﬁ 4wé]b¢d1decg}e_%§ﬂétnﬁlfhe%ﬁﬁg%@s@tidmkﬁnlqﬁﬂmzal ly be rotatably

mounted within and driven b irst outer crank nodul e 165 has crankpin 161

. F
eccentrical |y &g dP eftlﬁhﬂf)ﬂﬁh%@mséhe wilethvienpasitioarRf eiEcuianda 49%8nWadt teor ces
circular Qﬁﬁ%}iﬂ'@.ﬁat r@gﬁﬁgqi)%%%ﬁp&i&uﬂ&%a§e04dsgtb_@fn§,shB‘bh %;'eﬂrhkﬁwnslﬁle@ﬁﬁﬁs

first outer crank n to rotate and drive an oufer gear nounted
t her et o i depi¢tiondifrairstiaphasef40Bmés whanothe skralpin 4PRds pi prankpputedd, 180 dedeeasodul e

165 gener%Iohythg%garﬁpegogg%&dﬁaﬁﬁgtyagdot ates about crank axis 117, which is
general | y transvers n perpenél cular to central axis 115. First outer
crank modul e 1&tguraRlii 2 gress strtiandl migw 24.8crank debletue whinkimay bowtilizest at i on

t hereof. 30_The Qsi n r. it ' p nkpi ' e jcally
rount od wit i ATPPRGET AouR wPBRRS, ek BOhuGIANSRR 2001| SoPhECh]
rotate w twhihniriveeshaipéid beieg genendiiycdenteietl absutreeoeilveads. 1 Bor Riingshaftebenidigat i on

of circul ase 160 and cr.ankpi 1.1ikew s orc the.rotation. of
Pirot T andhe RRaR A psiien FEICSRIT € founhyS TLBRod BB A1 SulR BhbORaR’ |
first innef tiereagine peup 6r dbprésader aehml wedr 6drand erankpihtgegre K3i angthe 3ppk72 t o

cause rotation af drive shaft. 116.. The ratation, transfer nechani sm may be
any ond WS HAYY sty *lﬁ%ﬁ%‘?tﬁéaf‘ffxfrllﬂneddia ngrerf{gﬂ?ﬂé? Prbqr%é}“fa‘?'er ent type>s/ of
gears or ERilss badel 160f anthérgdikpad @6 DaRehdgty den@wtryi With Rerculbi Bdsel 160. axst.
There is a stabiljzing mni shaft ,170,fi§(fatho first cl'rnner lg,rgnk nodul e 167
to provi AU EHIHAT DASE ARFTUEey WHIGH qigRIZE PR 4PV (Y081 SPUTRIoN0C A9fae

gener al | y ftRRtr @Gth@P Al driven by. First outer crank module 165 has crankpin 161

eccentrically and rotatably mounted within it and as the piston set forces circular base 160
25 and crankpin 161 to rotate, this likewise forces first outer crank module 165 to rotate and
drive an outer gear mounted thereto in the direction of the arrow shown. The first outer
crank module 165 generally and approximately rotates about crank axis 117, which is
generally transverse and perpendicular to central axis 115. First outer crank module 165
utilizes bearing 248 to locate and allow rotation thereof.
30 The opposing or opposite side of crankpin 161 is eccentrically mounted within first
inner crank module 167 such that crankpin 161 may rotate within the aperture in which
it is received. Forcing the rotation of circular base 160 and crankpin 161 likewise forces
the rotation of first inner crank module 167 about crank set axis 117.
It can be seen that first inner crani( module 167 interacts with drive shaft gearing

35 172 to cause rotation of drive shaft 116. The rotation transfer mechanism may be any one



5 crank set axis 117. The stabilizing mni shaft 170 is supported and

| ocated by pin bearings as shown. At the |ower end of Figure 20 is the sane
general cwofiBgui7ati on as the upper end, illustrating sececd/usoye71xr ank
nodul e 222 mounted w t hin bearing 246. (%“ankpi n 213 is eccentrically
mounted on circul ar base 212 and rot atalb y and eccentrically nounted 10

W thin sec )

rount o wit RiTKILRE Bh AL FREY b e o b EPBE IR oY BRI e, o1
nodul e 22Tieldnef ales second inner crank nodul e gear 250 which interacts

wth drive shaf ear 1 [ OV | y.e tation to drive ,sha 16.

St abi 11 71 ng m Anengr ¢ soDpne R B8 £l MRed B HrdoBnor gt SORROIE Kid has
simlar | geatideonddatichaf wiabilityoand tocati@bbf ttei iogitiohNindstsagenerh) cemteredl Sabiohe
upper portlo of th an et as ure als shows second i nner
crank nﬁdﬁfa@ BRL A1 ﬁ@ %ré‘ﬁsé‘ﬂgm?%’[“ﬁ?ﬁ’é?mg%’éls“ ﬁedangll‘i‘:gt[s PHRBr crank nodul e
gear 171 \ueiringgggghaxk,ﬁy correspond to second i nner crank nodul e gear 250

in configuration and interaction with drive shaft gear 172. It will be
noted that theé\dbe &rsriced of FigmtA? é%thErsaﬁR@eﬂ%rall@fﬁgwau%es he SPPSTAEr abl y

one pi ece jiisthrifd 5&uh@buter CraBRSRodhRO22NFhoddidd W&ﬁﬁﬁéﬁlﬂ%'MG Agghdkpint BB | Nner
and outer crank nodul es rotate about the crank axis 11 forcing the
circul ar Basentmallygaoumied op cHcwalc e rd2adndyraialy ead cessmtpraly @@Pt%’nd 213
10 coynt &fimindkaing out’epcrﬂﬂ(riﬁfdﬁieaﬂ Eﬂd%c@eqﬁﬁﬁiﬁ}f%@trotﬁﬁbﬁ Hl%uﬂtéﬂ’v%'?rﬁﬁ on requires a
set of inner and outer crank nodul es, intérnal gear set and eccentrically
mount ed crsegsRgi inger eiank gueedulg 2bnas simvget Secpnd snegigirark @odnigr22]aigcludes

f1exi bi |1ty dh iffidlerdnk MEMIERSE 12%0 mheﬂ&giétywmva%w@ sﬁwgkﬁrn@% Pbvide
cylinder sets and crank sets at a ninety degree ( angl’e rotating about
central alivs roteSiondoi driveeshnét 1 he rﬁﬁaﬂ;bmn@fmmylstlﬁ@le?ﬂé i ropned widin pina

gi ven appl t 0 rank t out
Por thi o Ceiie a8, spOkPUBE ke sl ARt bt B B R Lo

nodul e 146 3he uppergoitan obﬂnseranbﬁtwshbwrcr ankp| n 161 30 eccentrically nounted

t her eon, crank 6 pr.efer Lnterypal gear
162, first i nngjﬁgurggﬁl@ls%g ‘%S Sef ?rrcé kl nﬁ@rlé,l():%gﬁgIé?r%%ﬁﬁﬁ%%%%?%,a

st abi | i zi rstinnér cratiabioddld @edrol7 lfWMBgenemhﬁpomafsaMd mxdcdml ihoef, crahki naludhaf t
116 with drive shaft 172 .gut er crank d and
posi ti oned®Hi thi ‘6’832?% ot 7! méeé%cg Wéﬁ‘r Cirb‘ieagla& F58e 2 V\nlﬁﬁbesléo tglat
eccentri cahd yccomivilpd nwuamel piratkpilt 3 onodndt HE ire mefenbly aier pigteatvith ageulas35
212. Figure fu er sh i nternal gear 220, second inner crank nodul e
221 wi tzﬁ eé%?@“f#?‘?*fe%ﬁ%\g%/ 03713 15 second inner crank nodul e gear 250
thereon, and staghid,itkd B@eimfll odiadrink’BdduldNoifié abdut (BeLtrahl bt 637 aﬂ@ﬁdﬂﬁg t he

ZrSaglé gf :é tgeéigépééz aég:s r186'[9I | ngzellt’zownﬁnelécgft)r?geﬂll?l ce)l?nrteé' Zr]hnllqsnng I’1e6f1 eg %bil% to

counter rotate. In general, this embodiment of the invention requires a set of inner and

outer crank modules, internal gear set and eccentrically mounted crankpins for each piston
25  set. This engine design has flexibility in that it may easily and equally have a similar

set of cylinder sets and crank sets at a ninety degree (90°) angle rotating about central

axis 115 to increase the number of cylinders from 4 to 8 in a given application.

Figure 21 is an exploded view of the crank set layout for this embodiment of the

invention, illustrating first outer crank module 165, circular base 160 with crankpin 161
30 eccentrically mounted thereon, crankpin gear 163 (which is preferably a spur gear), internal

gear 162, first inner crank module 167, first inner crank module gear 171, stabilizing mini-

shaft 170 for first inner crank module 167, drive shaft 116 with drive shaft gear 172,

second outer crank module 222 mounted and positioned within bearing 246, second circular

base 212 with second eccentrically mounted crankpins 213 mounted to second circular base

35 212. Figure 21 further shows internal gear 220, second inner crank module 221 with



accommodat e for crank sets about the main drive shaft gear 172. Second
inner crank 5 nodul e gear 250 woul d preferably be the sanme or

appr oxi mewelog/otdie7 same as first inner crank nodul e gear 1PCTASd3/03T1Er act
with drive shaft gear 172 in a simlar qfmmshion. Figure 22 is an end

el evation view of a face plate 209 wwth first face plate aperture 209a and
second fa t it t.al ﬁ}?ﬂ . 494N 0 209a
and 209b égcr?glrl g+rfe§acg%ﬁ(afrﬂé‘ﬁlr11%%? ‘ﬁeﬂgyﬁflﬁg@r%ﬁe‘% Ulg% hﬁ?lﬁsg%ﬁ rzg%-'a?rehg #rgrgce

pl at e 209 sétOrowt¢shabiohiethe ydrankdet axisTHE. f ace plate is preferably spring | oaded

to help seal t nt ake and exhaust .forts when t orts a not .
communt cating wEhippaefboliPAE! AN R o AR BoRlel B8 sized .
face pl at ecamnfiane: fdradrainlks seth iadoutgthe ndih elrivershafiplgairel 10 ulSecond dfisst adpank be

hi ghly polished and | ulricat dependi ng on the specific _application and
it or ) af o RS eedt A e pi BBl s R e O P BteAy D St GO MHtor o andl 1 e
seal s and cp@ktBodule gulit] 70 Uihd Gitetabewith AriPO shafp k& €l 7941h GhsiinSlad HEMY@ADI Yy
nounted on the end plate. The face plate is preferably equipped with an oil
supply and scrdpaFs Pols &R LIGRMo 3ievs @413 figeapatel 2% el Pesh fagsuPigbses.

Fi gure 23 ah&nie R0@NindeicRVRE £208 plitMpedtirel 2008 WikinbéhtdD Bpertlifd bedct henef Bz& Pl ate
shown is the preferred way to achieve |ubrication and interaction of

surfaces A% pot £ gencrdlyt garound ther clipflergck tftich sy 1BRtegdaee PlateatB? one

of a nybefinQfe Glihdel aRt 018t X préb@bly @ﬁfn}g@({hﬁe%ﬁﬁlﬁ seal @ Mtal® Eﬁjd plate, or

otherw se, all within the contenplation o IS invention. igure 24 is an

end el evattkbarsipei When fie ROFtR Greyaal cammencaiae guteiransioy ports dmthecrespspidiet t he
rotating RERIIPLAS. Ghe PhE H0YIsBFacethTs SHANE ohMnd b&‘t‘?ﬁt@w@ﬁld%ﬁa@&f’oe The

ring gear has gearing on one or both sides and outer cran ul'e"gears
166 and 22&blyngolighed apd Iyfnisesad idepmidingr en the spacific Applicaiion and myptegiaker useds5 t o
drive part I e j 0 ne i ent.r |.Ss. The
interacti (é %lf ﬁl{ehfeai?%gf[a%r roga?%ﬁ&it%hcfu%yeﬂngggﬁggE%Gsegﬁ%%é;f? B%Oé\}%t glsmgm riving
force to mottale whieh isipmaevdely moentediorthpémsitplate. Slde facaplignelpiefembliyent ral  axi s

of the enqin gear ..rati roxipately 1 . . i C l.d .be the
final out% 8&@13%#13&}1 %? Oflhg}pg??’ggﬁ%%ggpgéi fl3;2 eg(ﬁésfst (.)ltl %ﬁg S%apﬁltgognldmnglt% {alg%ueoﬁt er of
ring gear psasi || 30 al so be the approxi nate central axis of the engine.

It will also be.a ci ated that.the ri ear S, st.atiopary a oes not
rotate wih t nESREPRE B biBlichdfor,a ied BBl oP oWk Wiike P, 553 166
and 223 f as te prdferredtvag tooachizive Titeicetivgl and ihteraotighof surfacaCind gortwat the tinRg
gear 245. rin ar, is also provided w.th bolt hgoles for |ocating and
f ast enfhg ogﬁgng’ﬁsﬁbg' 35‘?“698&‘%0“88% %Purﬁ’(?h i .rergg'aYstatf ISF & %rable in a
four-cyli pis, fenbend priwd, opfotiielwise, A1V @ithinaRe h@tmplagsie obehid WReisher crank
ted 180 degrees apart. ver, in the eight

nmodul e gears 166 and 223 noun Ho
WD 03/ 076777 P%W“E%géllé?ﬂ%n%l%leva&?ﬁvﬁ% f &b oge st Bicht i senerailte fiftatd,
t her e woulagoR@hd f#ting UsehinRtél F 1y aipkneMRIb! sBovB£ A Bigure 2 as item 245. The ring
gear has gearing on one or both sides and outer crank module gears 166 and 223, as also
25 shown in Figure 2, interact with ring gear 245 to drive part or all of the rotation of the
engine about its central axis. The interaction of the outer crank module gears 166 and
223 provides a driving force to rotate the cylinder set and piston sets around the central
axis of the engine at a gear ratio of approximately 1 to 6, which would be the final
output shaft of the engine or drive shaft. The approximate center of ring gear 245 will
30  also be the approximate central axis of the engine. It will also be appreciated that the
ring gear is stationary and does not rotate with the engine, but instead the two outer crank
module gears 166 and 223 force the rotation of the engine through interaction with ring
gear 245. The ring gear is also provided with bolt holes for locating and fastening the
ring gear to an outer housing.
35 It is preferable in a four-cylinder embodiment of this invention that there be two

outer crank module gears 166 and 223 mounted 180 degrees apart. However, in the eight-



each preferably and sequentially nounted 90 degrees apart from one another.
The two outer crank nodul e gears 166 and 223 generally rotate in opposite
di r ecti orwoOfosom7one anot her, thereby forcing the cylindePC3aisos/e71dt at e
about the central axis of the engine. é Figure 25 is a front elevation view
of ring gear 245 and first outer cr anl nodul e gear 166 and second outer

crank nodul e gear 223, as.also shown in Figure 24. Fiqure ont

el evat i owlmd@rv\m@bodgmt ehibginyention 'ihe“teh‘%ouéélgf FRE Sy %ut‘f% Jaa(zlgv&lﬁe afrsr
utilizedejn SoRAGIER $qntibll SnduBNaMIN Gdpreckiagurt €rd2b ot |lansthent Sbe bWD nd hoI e
bore 401 ﬂr?st cyli nderq tnhlrtc})jtljgh bore 402 with arrow, 40(?} Ius rati g t he

t hr ough buimecranlmncslebogr@mc%ﬁ efb P23 mERily ERSHE B ERPPTE oTHERI A FHB S bl ock

400. Crapk set SBQWH r8fatet SBulidR ekntial dxis ahﬁie @ngine.
correspon tﬁe? @?fa%hg f%éé ‘ ea]lmSG IS srhov?/n olrlr t he | ower 1&5‘ Arui%of t he

cyl i nder bl oc rslgawsm aﬁmtcla‘tae@ln viaw of g geapy> and fisgf qufer gran i ated that

first c OLE S AN¥5358¢ alBPERwiDR BiRGresmcond cyl i nder
bore 404 ?aﬁt% B tSecon %ﬁersrlg%g(nﬁgézr% set oérle 406. 15 Ilgl gure 27 is a

right end vi eWigke 26iés @ ftonndieratisnoGew #6@ne lembedimgnieef tha qiigfsr dlosk, 40
i1 lTustrating first Bg“{%e'dgﬁgﬁnm §nfto tlhﬁGBQQﬁiroﬁ:ylH%hQ@'% b6l 04iinE WbRUL S 408

whi ch ar &b r'gf¥ > ére ne mat er i are cut out to reduce
the over able e, ot qfhntihethn:(ydghnbtee 40D | wigtk arrfy OB ellpstrafing (ke PERUEs RpTéror e

uni versal cylinder blo 4 i I bores 410 and
411 af% §?F8aﬂrcyélﬁge \%?Hgg %WS%AE cﬁltgr 4 ﬁlil %é"’%m%ﬁlg(?]ot %%rsetg o eH? ] %%ﬁsozo enbodi ment

of this ishenbh Kb uﬂpaﬁhﬂﬂ,chndtahwrféspxmﬂmgdeanktimeehwl@.(?}Oérm Slf%\{!ilrQIhthéQP‘rVﬁder

bore 411 would be utj|
mvent i ool tnaatisentes B Bl kot oty B AP T o

about theygeRt ale 800 mtdectsh@atingitrire 4Aﬁidnd|smaﬂlcy11ndem tokeed4 @4 gitersastsl i nder
ver si on and in the preferred ni versal cylinder block, transverse crank
set bor esvihotfcend erapk & 9Ed49%r the additional two cyI i nders, for exanple

25 transverse ﬁ%@@f q i3 8t @h®vidvk 3f 10 Ly 1Elddr@losk #OU iHtiistratad mamgmez& o crank set
bores 405 and

ure 27 further il.l r at sho t he
i nt ernal iHestrating Gvsh Cﬂ%@ef brag 4P, bséﬁonidrFYBPéjeﬁrtbo‘fel @Er %%0#%38%311 1085 egIr §'r
g})un':(eg 0 dJ: hgiﬁ QNl%iBe ln%talao} &faterign e Vdu€ Wuofo fcheccafid odirar rWelglft df hise cy;linrdexder
oc

ustrated in Figure 26, |IIustrat|ng(g®g & 11
first cyltiomter Figoree2dstrates afepre 30ivelsrl adBrenp V1 e%aﬁf %x“{ tHd&r bore
410, and f? 5erhl‘|>ocf% | 4glgha blci'iear JsﬂtowrWaB@ WotllPHbShA QRS S3oMar-adinidar ough
cut out s. e appreciated %Md hose of ordinary skil] in the art that

there2bs embodmmtqfdus iaventign. i Ingkad, third eslindag pore AH} and dousthicHnderi® i s requi r ed
to pract Iéfﬁ %\élt{tﬁllggdr (lmo gl:g ngo 1'ilhéroé?nﬁogfménh b8 1R ERdnaBAt 10éholitdealso

i nvention, b\xfr?‘ﬁd one conf |%urat| ons 35 as well as
mat eri al Sbelmytebethanseyl;ndat rbmg zwnrvenrdr rotatel. abywy @s/me?lﬁmpef/teecreﬁeﬁns 17

Additionally, in the eight-cylinder version and in the preferred universal cylinder block,
transverse crank set bores would be provided for the additional two cylinders, for example

25 transverse crank set bore 412 would be similar in nature to crank set bores 405 and 406.
Figure 27 further illustrates shoulders 422 where the internal gear shown and

described in prior figures may be located or mounted.

Figure 28 is a left end view of the embodiment of the cylinder block 400
illustrated in Figure 26, illustrating blind hold bore 401, first cylinder bore 402, second
30 cylinder bore 404, third cylinder bore 410, and fourth cylinder bore 411, with cutouts 408

also shown as through cutouts.
It will be appreciated by those of ordinary skill in the art that there is no

particular cylinder or cutout configuration that is required to practice the cylinder block
portion for this embodiment of the invention, but any one of a number of configurations

35  as well as materials may be used, all as contemplated.



Figure 29 is a front elevation view show ng the interaction of end pl ates
with bearing nmounts which may be utilized for the drive shaft or other

conponentwo oBjogarre 29 illustrates rear end plate 450, frect/tSeslophate 451,
spacer dowels 452, franme bolts 453, ive shaft nmount 454, front bearing
nmount 455 and central axis 456 about ich the 5 engine rotates. Figure 30

through 35 illustrate the cycling of an. enbodi a_pi .
cont enpl at ed Biguien? 1§ AviEeRt ‘blﬁ"%g? n%h sg%%l%ﬁhﬁﬁgrg tfi%{l 8€|e1|?&n Iebrt'eig‘téqtth and-

wi th thebéaﬁh%rnﬂﬁhts VAR maPmBE WGULE fopFhei driveshufabedtlien compeeaivbFigumed? . Each
of figures 30 through 35 |IIustrat§s or fhows a Cv%;elli legr sel gﬁggﬁ)

i ncl udesillustraies wopr epdi@lates G0 virqns epd plate dof SRIEF WAt y 058 B Sbust i on
chanber) y.t5 aNSf GlouROlds, 5%t tebdifd n)hi MIand eemiahakisetss SOt whichsthe
cylinder proximal end 499, second cylinder 504 which includes second

cyl i ndier engmegotaig$. cavity 505, second cylinder proximl end 513, second
cylinder term NELSERONAE GYLiddef antdndaimint pord pbef. sdach of
Fi gures 30 tﬁ%&%%gghgqqlg% %hg\_}\}s a pi st_gn I{syejt whi ch i nclﬁ\ﬂdels1 éi rst zﬁi st on
15 507, secanplatpd by ohis 508nterd with anlembedizneidoid EHENFGSRE 8¢ &0 48 BSR4 ar
base 509, crankpin. 51 b EMNtedh OP fishks Ub Aol ii0Gawst hin a
ci rcul ar S5P&PE uéafoﬁl lﬁﬁsg&gelﬁgbéfﬁgg}gwéﬁgﬁankpi n glgar 511 fLi,tg?ed to egcentric
pin 510 apdhéwy ercyhidegeelr wHiLR. inides dirst] ¢ylinfeze5G0 aig Bisk CHUNHerYY
identically in Figures 30 thr fidah end»04, & cyi@R@at ed herein. 20
Fi gur & 36° “g’i‘?B\ﬁﬂa“ﬁ’SSamtnﬁ%r rog[tgig ?aﬁ} é?ﬂ%@ ?ﬁ%ﬁgh So?nnt for t?%e cycl | n% of the
pi Ston Sekoxiilling 40hesceyid aytiedersid whikhginelad@ sepandarylindsr drtPgAl Gy RES,
cylinder and piston configuration L] Pl A10Mes 5t &ligder90
degr ees WA r‘fﬂ“fﬂeélpﬁ’éfmadgeé?fiasgé’zs.ec :Mg;%{hgh%f%{@flﬁu?t rates a 180 %ggreere
rotati Ontﬁ'ﬁsfgﬂ’%ﬁkgb(ﬂ 510; Figure 33 illustrates a 270 degree rotation of
crankpin 510; Figure 34 i]lustrates an.approxi : 1EEfifPLAtLdoN or
25 movement ofEagR QhKHRUFSS “%‘('ﬁg 3§iaéi?rsehog'g aiéi%tgglté%a‘?ﬂelgh gﬁg%o (.jlesgrrpee][l
rotation g scdamiion 5G6LMAd WrahR ieTatddrieehamisins gechras Bif@lar bisg 0% c@Eprthr ough 35

therefore show a conplete rotation of rankpin. 510 ] -aft )

posi ti on 3P essangisally moyrigd S’BS?,“CE‘,JF“;]W%?R&&'Z@P %Ticuaaﬁda%?%frg?r? {/h(raeedltééﬂ %Ie?r st

pi ston 50&@-@& £end RS tOBceMBic Pii GW andBtérsalagepesithect i ve vi ew of an
 garss .

enbodi nent o is invention which utjlizes .3Q.eigh Lin or..f our
cylinder sets.Simegall kagems |ages pypmbeged 1epFaligdp q:égélfgs %%iﬁ}éﬂ“%hggﬁ% e‘Ellalt ly

stationary, dril egteggfg;etin.rmunt 622, outer crank nodul e gear 628 on cylinder
set 623. 0Zi'he cylinder set represented by item 623, i S)SI ude;) a first
cyl i nder 624, Eizwedbisahovayssiserctipbsiartipg poupt for e Aycling o g PED S4yi st on 1 od

632, circul - i | 198 aEpi6iRh of thelcyimRl apngistR confighmtict
cyl i nder %lﬁlﬁﬁ tﬁe‘?gﬁg‘? érrlset' Iﬁg%@g j T P e ran

port” 626 for first cylinder 664, igggr k32 35
nodul e 63@hartinhcgekpis BEU haheoteisd. S0\EeEr8sO TAtRIy IBESFRUSESEY 03713 18VC
illustrates a 180 degree rotation of crankpin 510; Figure 33 illustrates a 270 degree

set

rotation of crankpin 510; Figure 34 illustrates an approximate 315 degree rotation or
25 movement of crankpin 510; and Figure 35 illustrates a 360 degree rotation of crankpin 510

within internal gear 512. Figure 30 through 35 therefore show a complete rotation of

crankpin 510 and the relative position of circular base 509, crankpin gear 511 and relative

to first piston 507 and second piston 508.

Figure 36 is a perspective view of an embodiment of this invention which utilizes

30 eight cylinders, or four cylinder sets. Figure 36 illustrates ring gear 621, which is

preferably stationary, drive shaft mount 622, outer crank module gear 628 on cylinder set

623. The cylinder set represented by item 623 includes a first cylinder 624, a second

cylinder 625, outer crank module 629, piston rod 632, circular base 641, internal gear 631,

terminal end 627 of first cylinder 624, transfer port 626 for first cylinder 624, inner crank

35 module 630 with gears 634 thereon.



18 In the enbodi nent of the engine 620 shown in Figure 36, a breakaway

viewwthin cylinder 650 better illustrates piston head 642, piston rod
640 and cwoa®alai77base 641. Figure 37 is a perspective vi ewcofusasioznbodi ment
of a gear cluster which may be wutiligged by this invention, show ng an

ei ght cylinder enbodi nent of an engine, punp or 5 conpressor gear cluster.

The gear cluster 600 is sho W th jnner crank I i and
606, each havinnge §@§?§mGWQQfV\tlg‘iﬁr,‘g1‘§0 asﬁawgé%ﬂ}ggg%g%taﬁn\?eeQg%%yhgrg‘g%l.ﬁ@érhe

i nner Crgﬁ'ﬁ&“&%' B AURIASSE pRRiohi wad loy2,pesoi rah64D apkrirudasag0dland 604

(wmth th apertures not shown for inner crank dul e 6 and
drive shaft 6HigureTHeis HpasRecHEdViEYqf §nSmbedmsa} g?r::a £ (ﬁ‘gsger%hﬁ%lr IQI?:}? 2ok

modul es yer sus, tRE didien ShRfinddd checyinter dfbddimértud fbergne, pumsivoul d be
noted it'i1s prgferred t]hat the rati o be greater thaF oalgl f@li relative
si zi ng acwhnpress@earclusion. Tk eers ghpier 90 BV RAFAFE FOFES ¥ r equired to

practi Ceﬁ({ﬂjiﬁﬁs A VERRL L hﬁ&“%%lr@%oé %19, 607 %A $68 rbspBalvelyi tweaf. ahet her

enbodi nme an engine contenpl at ed by this invent] Oni’l‘b‘imﬁ X\’gi ch | he

rot ati onimir tchenkemgilules ihavesieacemiicaln atosiioaed rigertytss £0% 0% kP iflir@e3s i s
the same as Figure_ 2 in r s eamhedd) K endcc @APO BRI 6. IThe
therefOrépeﬁB‘treSbEOts%&Pa%ogﬁgyﬁrdpg%?{?@})gg and descréz)bed rel ative to Figure 38.
However , profirgdrieti@8f eamesonf for theeinned ¢ranlt magdesn Hersifgihadrive bl 6H &F<tem whi ch

utilizes a_rotatio r 701.0r r Yot RGeOBaldnelf® @ rotati on gear
shaft107020,'ﬁ‘f°n(g%?'01fQ%OE@%GS%tgé)ljfésrpé‘?f%pe?%%&%)éﬁg ot_gt.abl y “mounted to the
end- pl at ggative idihs amithadhanent altibhgh nobat paticyeraratiy 03 regsyed POPBEicy Hisar
sprocket for receiving a chain, or any other nechanical configuration for
transf er MY§8#¥ecei ving rotation fromthe drive shaft, all within the

cont enpl at i on pfuré Miss is | Mvredsisottiondl tvirougdf hetheoteatbodimegeatt 70 1eHg¥es hown
operatively attached or rotatably .coupled. t riyve. ek (03l a
chai n 7040ntEpplaed bdethlﬁp‘é}’%“f”{}’ellny‘x%& ﬂ‘gtrﬁagfﬁ §f gieteagﬁ%gg{\’% any y %5 %)n\r%e of a
nunber;s ofyg Qio%.ei?%ﬁfe I9@YiEe Windehik Fighfa@ ic maiyarypeat amreadflikelgpmpdngiient i on. The
rotation of the drive shaft and consequent | he drivye fic g WASKH
causes t hdllrtherglioropot Rresgparptsly &1‘?8“@%%0&5?%5% ’fgltaél{aii\r'e g 5%9%7%82 tﬁg&l? ot at e,
which in ﬁi%}fr@ 3R Ul stk Glkstdlel MEeBRR! Btatiéh BystBh oclicld niilizes gemtagioF @8arar e

operatively attached to and drive bl ock gears_7 nd the r I, O f the
bl ock driMé aeareskaonouried amywr 1o 2afodior ﬂgareﬂ)@ftn—gﬁb?}&f(o,tgéoﬁ I %e%%g%ralﬂs&zg, etc.

30 about | hafiba axins-enlibldiet iRHEE enBblidehthalhd toeatige geardi0l spayock et
ratio betbv?/;e11 nlggllrt%ﬁ eﬁlsﬁ%%t_ gearen7 3 and rotation Si x-to-one (6:1)

g %66}! b§ a
ratio2on tehaesnipoutkenserieasygrh chaip, or gy othes SCRPHGPRIEPRI Ly ts in the

bl ock and cylin : A 08 QBGRivahantk, kiNevig@ntakontaxplatidnosf eiery six
rotati ong[r%’%@efrhn %é‘%‘%@{é%ﬁ%t?‘{“ﬁ‘ Irt shoulléll al so be noted that in this

enbodi nmerihyentib® outer crank gear and the ring gear as shown and descri bed
relative to BEItIIBu%H "tfte gotznﬁ)ﬁ é%gle%lr ﬁ@h@@ﬁ%p@ﬂaﬁh&l& Readhem ol gatitably @ouEEDWN.

to drive shaft gear 703 via chain 704, it may be operatively or rotatably attached in any
25 one of a number of different ways within the contemplation of this invention. The

rotation of the drive shaft and consequently the drive shaft gear 703, causes the rotation

gear 701 and the rotation gear shaft 702 to rotate, which in turn rotates block drive gears

705. Block drive gears 705 are operatively attached to and drive block gears 706 and the

rotation of the block drive gears 705 thereby rotates the engine block, cylinder sets, etc.
30  about the drive shaft axis. It is preferable that the gear or sprocket ratio between drive

shaft gear 703 and rotation gear be a six-to-one (6:1) ratio in the embodiment shown. In

this embodiment, this results in the block and cylinder sets rotating once about the central

axis for every six rotations of the driveshaft. It should also be noted that in this

embodiment, the outer crank gear and the ring gear as shown and described relative to

35  Figure 2 has been replaced with the configuration shown.



WO 03/ 076777 PCT/US03/03713 19 Figure 39 is a cross-sectional view of
anot her enbodi nent of an engine contenplated by this invention, in which
t he rot atwonsofe7rhe engine is via external gearing as shoem/usks/epmze 39 is
the sanme as and/or simlar to Figure Zgand Figure 38 in many respects and
each i ke conponent wll therefore n be separately identified and

described 5 relative to Figure. 2 and/or Fiqure 3 Ei e L &ge Figure
38, does f urtHigprej ﬁ?u@t?a?rés%??cgﬂﬁ?n‘é‘e?'of) ta%Btﬁlersyeg?beor?}lg\%{tc%ﬁ%P i :eillééle?s a

rot at i on. geart, #04 v hi$ RVOSIER! ifMakiRhakk fflatoh of the enghet tviomxigmal sting t 702,

the rotation gear shaft 702 being rofat gbl nted, t o, th - es in
this enbodshesmt . Hywe s isthg pames iy ARUY %\Wﬂén’t?ng@ﬁ%% a 4%%“%%??%%/8‘1& on

whi ch Ut j L} 285,800 ikd b@iRhent MhOBBR IO nbie @patich] ushitficd mdalcssibed
rotation gear 712, and a differential in_the rocggt%og olfl cluster rotation
gear 312elativblodigure Landior BiguigS8r Figwie s ke Figare 38 does WHOGAISHEC dr i ve shaft, at

a preferred 6:5 ratio . batich boR 70f drhérédkeckountéEon or
confi gur &t B#H"Y HOt%foau%yé&g]Q%ﬁ?gqgﬁizgﬂ%édi men? showi rfg%fmot her \égy rotate

/ t
the engi iealibadén gedr|shslt 782i thg rotatiom dear defit 108 nbeggaFotatelly RO o OkBE i s

operativel conne%i%e%llg%&}iﬁl&ster rotation gear shaft 710 15 via gear or

sprocket © @l?teéﬁlb & ¢l uster rotation gear shaft 710 and the cluster

rotation gear Fighze B®ilatseates at lembogipost ofethisr invenyien sehieh Pékaes GA 9Pl at i on
gear shaft 702. chani 71 rel i .CH: M1 iABEedicmrwhi ch may be
used % lg%'ﬂ\?é‘rt%‘%getaﬁwg“tﬁ?’oatcz‘f%}e&ﬁojr%{éﬁ\%gaézl%’iﬁlgea a?%?%{?ii?%nl gear shaft 702 and t he
cluster cRERErQi@easr IhAf4 BIED rotafitni gearmeuivarths notaggn pethsydrgabfhgiior any

ot her known neans. 20 Also.as stated ab at\v.e LG t e
rel ati ve arisefgiPh A S HAINSR ACHRE B TPRAYT glp%%&) Iicfélﬁ'e r{h%acr?gl?%lf tgdglr ?sﬁiglg the

cyl i nder j¢ gh ahivé@indeat bisvihftaakmenndy ax ratst thoomgiei blogh dilpwrating eeands

and/or end plates is utilized, as the val ving .fungti be
acconpl i spfadon ggar OB OFﬁBroﬁéeﬁt BnpRerVEN PR stHiC(rillslgéér%Pﬁo gﬁ%&%&éﬁg t he

bl ock ; And;f A6 & WhrbAEES, sublythat'ied AsieR ghrdtios gpostaftl Gareishe dustddy rot ating the

framewor k or end plates, or sone conbinatiop 25 thereof. k| 4nobe
appr eci atretdtityy seas 742 refpter i@ -86 PRRISHC QKkiTPYCIF rfﬂrteﬁtéona(r’{]r,m?%g & 'gg?h\ghntor%ér ous

embodi ment s t Gt i Ssth Y€ MdrO depiRfh 03N ehinass vaficheheyietseditrronpdrent s
whi ch may be 'used, all within the sco

) pe_of this inyention fn€ le, in
one embodbuation befveehiejrpiption ge shaty 7P ag ?eech‘bﬁt‘?{erf’t ﬁﬂﬁegrmaﬂgglgd)ﬁ&g@;ssor
i's provide ' 359315 £Sino SorShatduen ahywh masaesor k conprising a first port
pl ate at %&P%%ﬁq@? e o}i‘ gt hrélgf rram%work and a seconchegortgigl t% at a second
side ab the fAlaorewored abeve rélitive i Figra i erclpbve RIS 5teep f?‘& &fe, each
port plate Ct@”%h S 1]§rin'tﬂé aliEndePRIILVANE R irRakBadatexpaist pbits Oughe pdre por t
pl at e; %lpo?( rot at y nounted relative to the station ryfraqewod'k and
about a cgmbs ald/exdng;plates isrwilized s fhgevaldrg AR, ag‘é&?ﬁc’j“"é&ei Frqyppishe

within the contemplation of this invention by rotating the block and the cylinders, by
rotating the port plates, or by rotating the framework or end plates, or some combination
25  thereof.

As will be appreciated by those of reasonable skill in the art, there are numerous
embodiments to this invention, and variations of elements and components which may be
used, all within the scope of this invention.

For example, in one embodiment of the invention , a rotary engine, pump Or

30 compressor is provided which comprises: a stationary framework comprising a first port
plate at a first side of the framework and a second port plate at a second side of the
framework and fixed relative to the first port plate, each port plate comprising an intake
port and an exhaust port through the port plate; a block rotatably mounted relative to the
stationary framework and about a central axis; a first cylinder set and a second cylinder
35  set mounted in the block in opposing relation from one another about the central axis,

each cylinder set comprising: a first cylinder and an opposing second cylinder, each



35 set mounted in the block in opposing relation fromone another about the
central axis, each cylinder set conprising: a first cylinder and an

opposi ng weamdnw7cyl i nder, each WO 03/ 076777 PCT/ US03/ 03713CTAIS0®gd7inder
conprising a proximal end and a termgqjal end having a transfer port

di sposed to alternately forma pass way with the intake port and the
exhaust port in the port plate; first piston.set W t hin
the firstylisgdrioeaprsisge pipEmal %fé’c@ﬁda fﬁf@{“&ﬁe ‘feﬁa“%%é‘lgﬁgfabn%%%?%g&%m@t in the
second C&[{eM&ﬂﬁ’}; f&ﬁta ggg%eway Stithaine isgieopet pid therexhatss peddh theSpazopipte; si ng:  a
first piston in the 1Pirs cyl i nder and a.segﬁn%ﬁpi stog in trpda 1%%%0&9'

cyl i ndera fiesiafisteri setonovebhpmpwnter wathpy tedfirshedids o8 A H &GN Pace and a

pi ston rod having a4 flifst e RdonPephRer &, e fibdt in@sebsddpistoh eewi each he

pi ston '8¢ ey & operatively attached to one  anqther; a f .rft crankset
driven byoniphising:iarfsst pjstomtiothe Sest cydinder andsaseennd pisiomrin desecgnq ‘i?’(lgﬁ by the second
pi ston set, the first.cr t C{RINK $SRtoneRd MmatR FisstNg: a
cr ankpi neaCPcPlg%rtg?fP?rilsé% ?&ﬁn%ulﬁ?aggwftﬂg%t%%gg?&eon set% to rot ategg{)out a

cr ankpi Nerixindunted oF arkyston eat, Whexsin theopister redsAtepIRsratixely jafpehef 4P ogear
fixed relative to the first cyli i nBealrivayge an

i nt er nal 2RpENEe ‘Z:%‘Fﬁt icbaﬁ}{%e& df%enrrﬁaef (kal{%\?ﬁ {Shﬁftg‘f?tel S%drqgnr? k%iké;&gggrra as, the cryzr;%kpi n
gear 1ot gdcBsd Pistdai e, tthe firntopamiredt agddhe sashrd eiankscheaBcOEWIFPE ¢ 6123k Bn  of
the crankpin offsets _the rotation. of i 1. iioMicbddi Nt he internal
gear 0o BFCBVTIERY ‘a"ﬁﬁ‘?tﬁ)@(‘iogﬁpéﬁ?l SF‘: tﬁé%#e agf?%é%ﬁé%kﬂb%%ﬁgwg%st on_ heads

W thin thged td fe o@ﬂﬂtﬁﬁ@@ﬁﬁﬁtemﬂl paad dixsd acletiwuohthe Hast ayledes sain ik Hitegnao
rotates about a crankset axis; .an _inward si.de. .of . [ j

eccent r i &2AT| RAviSUMt BHETRY S Fﬂﬁﬁuregr?nlﬁ’atﬁe‘ggf t@u%rhmﬁhrg%@a?% t?%? %n?glﬁ of the
crankpin F@Jr%@taters B tetib@rian peir; whasik e acceatpioubtatibe of therAankpingoifssts
wherein the generally linear novenent .of the cirg . t of the
pi st on séhe Wiatipaof ithe CEPEK SFH WEUP t{’fblq?%f‘%{tgee aralfoo %(Lﬁﬁg fggl\%ﬁn%%ﬁ& thﬁéﬁ

i nterpal gﬂ)‘%ﬁrﬁem bYRE Si%n BalidiftGn thB Eirs frdlskqaind cilinder tiat sectetb@dte t he crankpin
axis; and the i1nner crank gear mating with a dri veghafft hgqun@%%e{n at the
r ot at i on cofkphieaispriefates abut gempkiehaissh VY VE&IFAF TS TR FUT the

enbodi m%E&nﬁﬁaﬁ?%wﬂﬂe&Qb Q§ G e erddkeodaf, 6REl iRg tiRaragioapdt, tha crapkgin yelsoengi ne,
punp or conpressor 1s provided, which further conprises.a.r o& atlon gear

r ot at abl yota®@$ terinmdretinkedeat bgat the crankses @xisi WRHUFY e BTRSTDY KA O5Er At i vel v

att aC.hed tfqhea rc]:gca.\q%r' ya%@.a@é’rufrg%f Qhd }Sﬁﬁﬁaiert driged ife Udrhlk@in Yérerteirokateharoumsit at i on
gear is c(ﬁspose o drive the rotation of the block. |n.other dfurther
aspects ofithithide infeviehgdan thereby tfidng he erapkpinto refate ARk the AL 4405 pr ovi ded
and driven by the rotati Iy ddiviShdd 86K sebhi (& 1H€ AdtatREITakd M@brycrank

i nteract itﬂeg“&'neli ?{ankt ﬁeea?%[}aglgﬁg‘?@ 2}:Ir]irlve thg&r (S)t ation of the block; or the

bl ock drigeer graes tmydriopdwtiti vely 30 interact with the block to drive the
rotation of t | ock via.. Eqsclbilaeqr ale Wetdnitd@atab@pk andtanhi ch
cor r esponds tgﬁaﬁ‘(’jt%i:rse ??@%ﬁﬁg;’(gbﬁg E{S(éc%hdri ve gféar; é;?d_ stlﬁllkl further,
the rot atdngimegpanp anchripresstl i pkovidddy highafrtherycopprisgitetpfation gear rotatably

25 mounted relative to the stationary framework and operatively attached to and driven by the

driveshaft, and further wherein the rotation gear is disposed to drive the rotation of the
block. In other further aspects of the invention to the preceding: a block drive gear is
provided and driven by the rotation gear, the block drive gear operatively interacting with
the block to drive the rotation of the block; or the block drive gear may operatively
30 interact with the block to drive the rotation of the block via a block gear integral with
the block and which corresponds to and is driven by the block drive gear; and still
further, the rotation gear and the block drive gear may be integral.
While there are multiple possible ratios of rotation between the rotation gear and
the driveshaft, an embodiment of the invention utilizes a rotation ratio of six-to-five. Still
35 further embodiments of these embodiments of the invention may further comprise an

ignition device mounted to each of the first port plate and the second port plate such that



VWhile there are multiple possible ratios of rotation between the rotation
gear and the driveshaft, an enbodi nent of the invention utilizes a

rotati on wetmo76af7 si x-to-five. Still 35 further enbodi ne®C3/ush3/oitese
enbodi nents of the invention may furt?gr conprise an ignition device
mounted to each of the first port plafe and the second port plate such that

WO 03/ 076777 PCT/ US03/Q03713 2 rotation of. the tr t he
centr al ag@atéoncg_ﬁjglgstrgqféert p%{ﬁér%l)ggt %8 ctent[rgi Fris s causes tfgég?éggg\e/\rgg&t t@%}'di]a

spar ki ng ,deyd.G8y wamdthfe WphiREYe dVREChRd fuitei grlherbinothecigmtlom dmcelsspapa@k pl ug.
Furt her g}s‘gec%smg th |t§ﬁ)§rre% Ingaél ]:qule Cg%féﬁurlgrtl%%%gﬁihﬁr%ansf% g {;1 sf er
port at ® -} h%’lﬁc £ C e rna y form
a passage namzﬁ Eh 'c{]'ﬁrﬁl‘é{a is AspRRdd ok foxiadipdssqpewhy iwmithtthe inpaket

pl ate. Anot her e iment of this invention, for exanple, is a rotary

engi ne;, }pmddheew@m@ss&epéﬁﬁbﬁ sing: a stationary framework conprising a
first port pl gt %th@]% 1? &hfé‘l She & Q& m%ntfoﬁefdcrréiﬁﬁmr ks andtagy Sﬁigimﬂ(i)um@rdif p| ate
at a second si R rameworl;f and ﬂ;xed rel a%%gholé;&gghgltf{fssttf

pl at e, eaochpesot cqnhprisang;@rqbﬁrtlosarﬁ TRE WO BNBPTHHE 2 port
through t 0 |y s OB GRE Jreh@tilawewb& Adaefixed
stationa ﬂi"fgrﬂ’@%g?r E“é[tlrﬁidga%!o(B li)o;t I(Belrg]t%?ég ay%m S; 1a first c?yllwnder set and a
second cytlafieto metflrstopmt plite, rtvactthOIt bla@ckoﬁlmlsﬁ{%p@ﬁ; infeker RITB ARG AR X ONe
oyl nder PR s s0RP G 8 BEE B il RERR, RRbhy R B o

plr ?Xl m?tlt ai%ﬂ(i}balﬁtda aeﬂtiji-ig rmmala fensdcyimdemg:t and raamﬂf cpléder diz@f%a%p ﬂfth) the’ t t
alternately forma r igdehagst por
in the pdReckpingPrposige frF 3 e an tﬁ?mvpbz gﬁérﬂm(glgltpée3 &x\}mé‘ i ? he first

cyl i nder &)ﬁfpnﬁﬂ% a ﬁﬁﬁ@mﬂndat ah@rang@pomgvadabgd nmlu,nﬂeeobacmcvlmdﬁr EoBPIEERONd

cylinder set e first and se i st sets r if st
pi ston irf progingy eaq aE‘§/Ia| tﬁH’é‘Pala?fH{]g VE ﬁrﬁnpl st %rﬁ%?sﬁ i%ﬁgg sagt(é:ﬂgn P{nnder
each pi St QR &RAYRAh Slefttale fottahdihe behackt pért in tie portplas afiet pisamet a p| ston rod

havi ng a flrst end nounte 20 to ist n head, r ods
are oper anpxadlyymatniet HE§T Bedhe %Yﬁ‘&?‘ﬁe%%t i l\sqlh setﬂ%\?a?@eﬁb‘%hgd]

first pisfonnset @Bk ayRREPRE, eleafikbaid econ®pisiyn tdne emccnmbrmngt @nflrsset
the first crankset and the second crankset ea Jslﬂ.?ﬂ”

i sin
eccent ri cpibtioy in rtheifireidoylpdenangiastegAnds @istery 4 6&%5’%‘3 oi%llnge%reﬁﬁﬁg’u n axi's; a
crankpi n %ﬁw&g&eﬂs&f? hEgl?wnﬁ rARk#Rh Ficeadi pionalod gasing fa Nedendematitd t o
the first ¢C set, the internal gear havi ngp 25 an thnt eénal gear
confi qur e tlnecplairmtl@adt\mmmﬁ@ Ryt a5 @@%‘V%%a‘faﬁ d e HRABPHTGRYF 1 ot at es
W thin t heraﬁk%te I et‘ﬁ% ’flrﬂ'f}ﬁgtgﬁ Rett N £E6LEM ElafikdeOHATOBY fe sebddcgigokpi n
of fsets the rota crankpin gear within the internal gear.to
provi de amnrimeufmtoedn}mfttl amdathe espadrsrnkseh PachnePWRTSIGn b SHASPHCFPAPHY i r st
and second ¢ te cl %{S 1‘3&)&1 aueh bh tabto{}tea Q:Ea%ﬁiﬁﬁ' al?u@'as@ranlfﬁﬁ atgsfixeaauttha
crankset AXI'EY S USubardside of the crankpin in?? eccentr.i cal lX .nount ed
30 to an auﬁlqﬁn camanterrgbgpqr foxedrelatizg ta the firsft %lmé?f the, antemnalngsdf FAYPE o

rotat es t Qnemt%yn%legear contr:I gured to mate with the crankpin gear as the crankpin gear rotates

within the internal gear; wherein the eccentric rotation of the crankpin offsets the rotation
of the crankpin gear within the internal gear to provide approximately linear movement
of the piston heads within the first and second cylinders and such that the crankpin also
rotates about a crankset axis; an outward side of the crankpin being eccentrically mounted
30 to an outer crank gear, such that the rotation of the crankpin also rotates the outer crank
gear about the crankset axis; an inward side of the crankpin being eccentrically mounted
to an inner crank gear, such that the rotation of the crankpin also rotates the inner crank
gear about the crankset axis; wherein the generally linear movement of the circular base
aperture of the piston set drives the crankpin gear to rotate around within the internal gear,
35 thereby driving the crankpin to rotate about the crankpin axis; the inner crank gear

mating with a driveshaft gear such that the rotation of the inner crank gear rotates the



gear about the crankset axis; an inward side of the crankpin being
eccentrically nounted to an inner crank gear, such that the rotation of

t he crankwpDr3abeor rotates the i nner crank gear about thePcrarshyet71axi s;
wherein the generally |inear novenent,of the circular base aperture of the
pi ston set drives the crankpin gear tG rotate around within the internal

gear, 35 thereby driving the crankpin to rot . ab apkPingaxi s;
t he i nnedrivephaik té‘é&l"teﬁﬁﬁ%hgge@ﬁ PRtE g’rltgvaegtﬁgﬂa%glgg %Uyltc ﬁlroyﬁda?{ % g}e%p ragt ation
of the inpgfy &Rk SLA5uchOhad @8 rbiagol\OF AR 66T canPEEAUSABIORR It gear

driveshaft; the outer crank gear mating wWth a.stationar ' around
the firsdriwendhe ssatipnceliche itweleryliades §ets?ﬂ%ht\% agong h"éﬁP%ﬁt‘ aS?ﬁ %/‘%‘ngtgte %g‘?tgadt er

crank ge%{%s against the ring gear drives the rotation of the first cylinder
set and the second cylinder set around the centrgl aﬁj s..= o a further
enbodisnent of Intafertearbwbodiment ofibe embadurenf deserthed By BERERYS BYPEG aph, a rotary
engine, punp of bofBdssb i b B the O BaMprEeS am Neritgidi déviza miemtedetonount ed
to eachgéé{%lyheeng nlgf lElﬁgéftcop a%se and trhe sec%nd port iDI Z)Ee such thatt

r ot at | oneah dfhbe firsapsitelatpend thespesud PoHelue fpghathabsgtatiop of dhetransfer POty of o
port to forma passage | P K D Gornd 8 Vi a§ Qige WE kvith thé Rparkipgi ti on
devi ce i &%t %%E??%%ﬁgﬁl;s V\)ﬁée@?gkn&t‘ e nst or po\r/éta gtg the 10 terni r]fél end
of each amlitg)dehertin thesigosiod devical iser npark|BlugovherainpBe SEAFea POl thhe

i ntake port, and.the exhayst r{ 4l & 1 PLAL @Qﬁg{th@hﬁgé a circul ar
base Hpefrmival Pdpy@ehyp eélsfcﬁér)pg%edg&n%{e%etg nd pi {étoﬁevrvods; and wherein the
first crapksed tanekiahe pweciantle poarfiaetcompaisingc ApiFdudas ‘bage, gpeEpigRESVFFR
eccentricallly nounted,to a ciycul ar €Tt Wet M ehcondl érétlsey base
aper t ur e ey {ist @P&léfﬂc’&? B! .Ssﬁ%s‘e”é’gf?% T6tat eaggout a crankpi n axis, the
15 crankphdh égpstNGe almitbinbakttitwily cnaunkesi o axirenlembnse feougted 1KEER 1 ur t her

wherein the circul ar base aperture is..integral W LLshn akd. sigcond
pi ston sé&irgulanhaeetiir e By zﬁﬁfi‘ﬂ?%gasﬁe(g?pcisggitﬁ P ?%t(éegbélg%aﬁag%ﬁ? o the

crankpi N By sTR g Sbdut bdtRthe bRnlpipaxkind thewtvakset; furthhewheeiaikpi n gear is in
fixed relation to the crankpin by nounting it ar.oun . . PikpigVher ei n
t he out weitgulas bpse GPCTE“ﬁ%lsdPEﬁ%Wﬁgiﬂ? ﬁ?é%‘ﬁ?ﬁcgﬁ ]'I)l)g/)tldléggg’pgl%eg{lgg}% ydr%logm ed in
an 20 oyler;ClARKeARalisn \Whitkd ciasksipesyamousting #t thaihhedankpint vdiersin éhe cr ank

gear, su t hat the rotation of the crankpin rotates .the . modul e
and t he cwindpincgesnls i fixehBIaEon F?ethec“rré‘ﬂwg‘égyﬂ?‘gl}m\%ﬁéra requﬁaj?ﬁegcﬁll%rhd si de

of the Crv%?:}ﬁe‘ih Nhd SubREEUdel Sednk Yerkgin' Rt edcaldivallymminicedablyn nervniedniar acr ank
nodul e which I's operatively attached to the inner crankB&ea‘gtBé such t hat
a

the rat atduenceik nhdlewkislkisoperatyely piachedia the s crapkgat iy nd the inner

crank 23 ! L6 RHANKSE huRX bBnk aALRNandhBe euter tiagk féar sbowythé nder
set and trﬁ%(ag%ggﬁ%u%?/ﬂ@nder are dgfi neg by apertures in. tﬁu}(la agllor(c:)%(ataij\p

03/ 07677 Ter BEELIUSOS) BBFel gy inward side of the crankpin 1s eccentrica
mounted in an inner crank module which is operatively attached to the inner crank gear,

such that the rotation of the crankpin rotates the inmer crank module and the inner crank
25 gear about the crankset axis; and/or wherein the first cylinder set and the second cylinder

are defined by apertures in the block.



CLAIMS 1. Arotary engine, punp or conpressor, conprising: a stationary
framework conprising a first port plate at a first side of the framework
and 5 a wemonth7port plate at a second side of the franmewech/usnsioF7ixed
relative to the first port plate, eachyport plate conprising an intake port
and an exhaust port through the port ate; a block rotatably nounted
relative to the stationary frarreworé_]égméabout a central axis; a first
cylinder set and a second cyli nder unted in the block in opposing
relation fromone another about the central axis, each cylinder set
conprising: 10 a first cylinder and an opposing second cylinder, each

cyl i nder Lcodpratay rfgSacppERe %ICO‘QPFGSSQHQCOQRJ % nal end having a transfer

port di spasidadd AicoRabShiidhs Mira PASHAGeIAYTis 1o tlshd fmkerpamd and
t he exhaust port 1n the port plate; a first £| st.on 3& e%g%y nount ed

Wi t hi 7 t heechid port plgd at A esendseide of the Trmewerkad firedigliative y nount ed
W thin t hﬁtf:? %gc?ﬂ)%rtcﬁﬁtg Qgﬁhriﬁﬁé alh ﬁﬂ?%ﬁgefﬂo!itsz{ndaqﬁckxﬁﬁﬁﬁﬁ&t Hirsighrthe pbrt pidis each
g:raftir

conprisiﬁ st" prston in the first cylinder and a second ston in the
second cyltlouttemtatablyc mouged rdaivedaphe satgnasy FRECEAk EWRRRPL f PR &%n face

and a piston rod.havin Lot g meuadatia thd81dek Sihappbaad relmtvar ei n
the pi st BritFlo@ mg?resetﬁgc} %tgl(e\% ycyért?l?ac%gd to one another; 20 a first

crankset fidii yenaroghet bbout ithe tenpiak exis, epch culinflen sefcqOHEISBRankset driven by the
second, pi SLOn sel e o LRl pShANkash ! hen saRaRdospaRkset cach

conpri%ing: a ccentri unted to the piston set to_rotate
about a crankpidxifaiend ana aceamikgiend dedng fitsenten port HepasehikicHateAh It er nal
gear fixed relative to t irst cyljnde L D&t ki LRy @ggar having an
25 i nternal gé‘a?asst%‘?‘l"'\“}yg‘ﬁ'?gdﬂet bn%a}lr(gtl}eém'{/\nﬂ}%hﬁl% %gﬁ%lrs aﬁ(ﬁtplhn gelgjr’i‘{I s the crankpin
gear rotates wifik pistbheetithidablyahowgeslr withih dreefirst cHimdeceee Ard § 6608 RiSfBN of
the crankpin offsets the rotat.ion of the cr [ edfst Whd BiRnd Beidont er nal
gear to provi dét ‘é‘BYﬂbBS(PWHP'@YEQ”lh%é it Seﬁgr\l/derc’r\élﬂ{hiégfsglt ﬁ}g ﬂ%lt st on Chlfela(rjlss Wi t hin
the fijyst and sseepndompisivgder s and such that the crankpin also 30 rotates

about a crankset axis; .an inward.sjde of the.crankpi I pcal ly
mount ed to an 4 fsepispdpRhg L ¢y "édﬁﬁﬁnfﬁé?cofl%glsgoo lattlﬂ%lr%gdgp(gtc ﬁgﬁgﬁgﬁ% n
al so rotates thgy Milrshizad kisgnaeadMatita biden facanidsepisou o4 havieg ai first he
generally linear novenent of the circul ar base ar{)erdt ur eooefrat{‘)gg, B%a%h&ﬁ set
drives 35 thendrmeaepdnogBamited PeatrasgPdin® it MR HePTht'ernal gear,
t hereby driving {,be,&haokpin to rotate about the crankpin axis; and WO

03/ 076777 PCT/ US03/ 03713 i .
20 a first crankset driven by the first piston set and a second crankset driven by the

second piston set, the first crankset and the second crankset each comprising:
a crankpin eccentrically mounted to the piston set to rotate about a crankpin axis;
a crankpin gear fixed to the crankpin;
an internal gear fixed relative to the first cylinder set, the internal gear having an
25 internal gear configured to mate with the crankpin gear as the crankpin gear rotates
within the internal gear;
wherein the eccentric rotation of the crankpin offsets the rotation of the crankpin
gear within the internal gear to provide approximately linear movement of the
piston heads within the first and second cylinders and such that the crankpin also
30 rotates about a crankset axis;
an inward side of the crankpin being eccentrically mounted to an inner crank gear,
such that the rotation of the crankpin also rotates the inver crank gear about the
crankset axis;
wherein the generally linear movement of the circular base aperture of the piston set drives
35 the crankpin gear to rotate around within the internal gear, thereby driving the crankpin

to rotate about the crankpin axis; and



24 the inner crank gear mating with a driveshaft gear such that the
rotation of the inner crank gear rotates the driveshaft. 2. The rotary
engi ne, pwoP3Or67CONPressor as recited in claim1, and whi ®oTfusos/bssn3 5
conprises a rotation gear -rotatably gggnted relative to the stationary
framewor k and operatively attached t nd driven by the driveshaft, and
further wherein the rotation gear. is.dispose j F i of the
bl ock. QheTN@TFﬁWhﬂﬁméﬁﬂpﬁéyugﬁﬁﬂvﬁ%m%5%5?3@%%?{gfqééﬁﬁ%ggﬁfﬁﬁ%fg?ﬁQZ, and
further %ngﬁhﬁgﬂg(hﬁggﬁd@|OCk drive gear driven by the rotation gear, the
bl ock drTve gear operatively interacting with the block to drive the
rotation of the block 4. The rotary engi ne, punp or conpressor as recited
in claim?2, 3 qo%}ereﬁéiﬁe,t Plop Cemprbhior s GRcitedofpetiatn \Uelayd iwitier fwtierwi t h
the block to drive the rotation of the block via a_. 15 bﬂock gear integral
Wi th tshecdmisss aatationgeatroipbly aanyptadisslaiiye 19/ statiopary FaReIYx e bl ock dri ve
gear. 5. The.rot Pt GOVRh A6 904 f@xsher Gefeadthetontiod peat, and
further %eéérauevfr& %éhe%ﬁgt%?idéﬁegggﬁﬁeand thag bl ock drive gear are integral.
20 6. This digioasdytoedriyends rptatipn of theobiptkessor as recited in claim 2, and
further wherein the rotation gear is driven by the driveshaft at a
rotation ratio of six-to-five. 7. The rotary engine, pu or conpressor as
recited Bn Thaidsturd,engind, pump bercomprpei &5 regitedd glain énﬁltqng‘ﬁthﬁfe%“&éls%u nt ed
to each of the. first .port pla Btef t hat

r ot at {%n 281k ﬁ‘évetgFaéﬁlgge’é‘rbyﬁgerrt&ag%%%t%’ H%gloggﬁﬁéa G%Frgﬁ%gtses kJfltﬁ{r‘?lge transfer
port to f@mnmedloch &sditvgehsaytativntd thefbdockpar ki ng devi ce. 8. The rotary engi ne,
punp or conpressor as recited in claim7, and further wherein the 30
ignition device is a spark plug. 9. The rotary engine, punp or conpressor
as recited iTheGhiaiymengined Pomp Lt tchmprestveragirecited tih elaimeh $heé whetsin thgtbledke
term nal end of each, cylinder is _dispqgsed to.alt.er el y of sageway
wi th t he driNe ZR& PRSFRVE d“ttﬂé“éﬁﬂé{hg‘:ep‘g%% @ ﬁ“\%h[eh%p%?“‘%‘glao&tg‘% BBk

03/ 0767 7§, RETL 03D 3L he DRock Al whilbtecotredpaids teagliindsjvepbynie blockonpr essor  as
recited in claim1I, and further conprising: a circular base aperture

bet ween tdie E3Tst and second piston rods; and wherein the first crankset
and the second crankset each conprise: 5 the crankpin eccentrically nounted

to a circular base nounted within the circul ar . .
5. The rotary engine, pump Or COmMpIessor as remteda in claim 4, and further wherein the

rotation gear and the block drive gear are integral.

20
6. The rotary engine, pump Or COmpressor as recited in claim 2, and further wherein the

rotation gear is driven by the driveshaft at a rotation ratio of six-to-five.

7. The rotary engine, pump or compressor as recited in claim 1, and further comprising

25  an ignition device mounted to each of the first port plate and the second port plate such

that rotation of the transfer port about the central axis causes the transfer port to form a

passageway with the sparking device.

8. The rotary engine, pump Or COMpressor as recited in claim 7, and further wherein the

30 ignition device is a spark plug.

9. The rotary engine, pump or compressor as recited in claim 2, and further wherein:
the transfer port at the terminal end of each cylinder is disposed to alternately form a

passageway with the intake port and the exhaust port in the port plate.

35



base aperture, the circul ar base disposed to rotate about a crankpin axis,
the crankpin rotating about both the crankpin axis and the crankset 11.
The rot arwoan@i4ieg; punp or conpressor as recited in clai mpC@usasioB7izirt her
wherein 10 the circul ar base aperturggzis integral with the first and
second piston sets. 12. The rotary engl ne, punp or conpressor as recited in
claim1l1, and further wherein the crankpin gear .LS | I xe i to the
crankpi n1By nbMEPHE CREWS: tpﬁglpcP%ﬁﬁﬁpﬁe%‘si%gié?m}ﬁ?eh?SIaéfrﬁyg’eélrg(% %f,tﬁ)‘gunp or
corrpressggmﬁésiﬁggci ted in claim1, and further wherein the crankpin gear is
in fixed relation to the crankpin by munti ng itdar.?ungodts_h > ferankpin.. 14,
The rotary endidwsulapiipss apertuigrhsiucst dhe Sizst And iSeeeqd it 1% 9 and furt her

wherein the igwasdqsigie hntbeass MBkpiddi Garkeaantl comprise: and rot atabl y
mounted in an 1 nner crank 20 nodule which is og) i attached to the

ergtiyel
i nner ©rank gdaercranpio hcaepizsieallyyroupigd ford Giiqularbage R ‘EIPEPN& }“ﬁxer%licglﬁres t he inner
crank modul e gped %ge‘?miré‘,nt% GIANk 181ipB td FRaer k6 @t crantiptn axikb theA
or

rotary engi ne,  pu conpressor, conprising: 25 a stationary framework
conprising a fo‘rankpinpmrtingplbcaltboththearaflknﬂs%msqﬂég‘eﬁan{“‘r‘?é framewor k and a second
port plate at a second side of the franework and fixed relative to the
first port plate, each port plate conprising an intake port and an, exhaust
port thraugh Theeropoy tngieatpemp o dompesesar s geais yin wiimt 10 and futher, dbergin he

stationary franmework and. abou bid pistéh delsf St cylinder set and a
second’ cyf ‘iW%&?apﬁ’gﬁﬁfsérgegr%l‘ﬁﬁgﬁﬁ%%bd?er% Opposing relation 30 from one
anot her about the central axis, each cylinder set conprising: a first
cylinder and an opposing second cylin ey LiaRHar 2£® FREHeS WHareth

proxi mal nd BlllfdroégY @P%‘iﬂﬁaﬁ’un@nar ﬁéa{lr{l/ rﬁggjsggai ?%?ltgk} g[%llcgprt.’ di'sposed t o

al t er nat ehy cfQkfh gRaPRSis Fpedaylaibt to thhecrankpiakiey pontingnid te e eRM@iBt port in
the port plate; a first piston set novably nounted within the first
cylinder set and a second piston set 35 novably nounted within the second
cyl i nder ﬁ’,,e'[Thetr&&gfehgiﬁé, ahfl oseaprssophstard defamdasid fotwpwheding: WO

03/ 076777 PCT/ US03/ 03713 26 first piston i,n the fir. i nd a
second pi the srrukpintasy isde Si¥ad 63?“?%'&%Ehgééad’%lmpl?ys?l%m%%rﬁ%%ﬁog%ﬁngh@g&%ﬁkgt on head
with a piston face and a piston rod having a first end nounted to the

pi ston head, wherein the piston rods are operati.ve tta t
anot her; Bha The sqtary reagREePUEP O SAMBIFSIORSS fr?cr“se{! “E)iCL%IBﬁl’saél r}{jffncf} ravghsegéglgnd

crankset griyenqhyid hemsasagin Ri b8y ant herafablysiomnahkset imed ctahle
second crankset each conprising: a crankpin ecceptri al ly. m)f]tﬁt ed to the
Sk F roion P

pi St oreos emodude whitlais epaastyaly atiachpdioihs iAncs giark gean sych k0P Pt fxed to the

crankpi n; cr%ﬂkﬂiﬁ&&ﬁt@?khfﬁﬁﬁér Sintetodfid ahd MR ihiertdikf geas bbay Ithenctenksstedxis. t he
i nternal géar having an

15. A rotary engine, pump Or COmpressor, Comprising:
25  astationary framework comprising a first port plate at a first side of the framework and
a second port plate at a second side of the framework and fixed relative to the first port
plate, each port plate comprising an intake port and an exhaust port through the port plate;
a block rotatably mounted relative to the stationary framework and about a central axis;
a first cylinder set and a second cylinder set mounted in the block in opposing relation
30 from one another about the central axis, each cylinder set comprising:
a first cylinder and an opposing second cylinder, each cylinder comprising a
proximal end and a terminal end having a transfer port disposed to alternately form
a passageway with the intake port and the exhaust port in the port plate;
a first piston set movably mounted within the first cylinder set and a second piston set

35 movably mounted within the second cylinder set, the first and second piston sets each

comprising:



10 internal gear configured to mate with the crankpin gear as the crankpin
gear rotates within the internal gear; wherein the eccentric rotation of
the crankwonspfd7sets the rotation of the crankpin gear wpPCHIUS03/BT13 nt er nal
gear to provide approxinately Iinear e ment of the piston heads within
the first and second cylinders and such that the crankpin also 15 rotates
about a crankset u i i t cal ly
mount ed {0 an qure Paen iR RBPERb R ol SRR, B MELRP L ARGER chorD

al so rotates ttpestmutc&nprlsn@rﬂ(pg@arheaxbmlﬂl a pﬂsten-fmeaamldsaepismmrsd having ravhsld si de
of the crankpln ein ccentri nte ner_cran

such that the FBERTERIGH TP alsEPataba RhGr e didetol Rl FRARH B Blicretar
about the crankseie axotiér; wherein the generally |inear novenent of the
circular base aperture of iston set drive the cr gear to

ot at e hr QU STRER! SEHE Ph o R GEat = seinal BBYseh TRy HEESHankpi n . to
rotate abgykort B, Gk FRkPirukadt d tBS sédogd i |ciniE§et GhchndongfiRingmat ing wWith a
driveshaft gear such that the rotation of the inner crank gear rotates the
driveshaft; the gatiein eqeaMricylyamornizd Wgthﬁnpﬂ%maseétt%tr‘i’t%tﬁaﬁb9utr*} FGUEREm 2Xigy ound
the first and Se&NGin £k ifdeo IR SadYi) that the rotation of the outer
crank gear against the ring gear drives the rotation of the first cylinder
set and the secd8r#tegy] gme‘rxe éelatiyeoiontde e ylipnder apt. alg Biterngd 2o w78y 77
PCT/ USQ3/ 03713 nthmaljg@ar cSiufeR i RMnlte S8 RRranRM T Beal hs tROTRIIGRSREr 1Bitef €CI ted in
claim15, and further conprising an ignition device nounted to each of the
first port pl atvethimdhet interepb@ostel port plate such that rotation of the
transfer port av!%hl% n e LERMiL Sll)ta@aﬂ Sf &@L@ﬁﬁ(_Fﬁhgffge[saﬂﬂger{atl&pr theté?aﬁkg{nm a
passageway with the sparking device. e rotary engine, punp or
conpressor as rgeei watin the chigiral g8ar tngrofvidet dpproxiwhaielyi hnear hraovegnent obthedevi ce
is a spark plu 8 tary S t8

claim 16, and fﬁsrt(g%g?a-g\g\ﬁel{h% fle ﬁr%g{d S%C? Er?iy gérrs %g(?r?&%t él? tLtehgtSC g{rn%bfn aIg)end of
each cyfinder |retatds$q9w$aenianﬂ<@ta>h$ er natel y forma passageway with the intake
port and the exhay %wzat% side 0? tﬁ Bfg elnatecen]tgcall r%oun%c?'ié’a n Iterr]eCIarﬁiurrp or
conpressor as rFécit i Hoe%aim I8 Fiar F55Er rrpr| Sing: a circul ar
base aperture hebtweah thietht |r01$t101anﬂthsemmkﬂmpalsi mmtassaﬂs ;ouandrank gear about

the crankset axis;
an inward side of the crankpin being eccentrically mounted to an inner crank gear,
20 such that the rotation of the crankpin also rotates the inner crank gear about the
crankset axis;
wherein the generally linear movement of the circular base aperture of the piston set drives
the crankpin gear to rotate around within the internal gear, thereby driving the crankpin
to rotate about the crankpin axis;
25  the inner crank gear mating with a driveshaft gear such that the rotation of the inner crank
gear rotates the driveshaft;
the outer crank gear mating with a stationary ring gear around the first and second
cylinder sets such that the rotation of the outer crank gear against the ring gear drives the
rotation of the first cylinder set and the second cylinder set around the central axis.

30



wherein the first crankset and the second crankset each conprise: the
crankpin eccentrically nounted to a circular base nounted within the

ci rcul ar wbagse7aperture, the circul ar base di sposed to rotrarasaberi3 a
crankpin axis, the crankpin rotating,about both the crankpin axis and the
crankset 20 20. The rotary engine, pu or conpressor as recited in claim
19, and further wherein  the circul ar base aperttu(%e iZ N ntlggggﬁ thﬁé} t he
first and6sechifd Iplast GRSI8Et BUMP5OT) OMBRFESP ST RH G e punp *Or conpr essor
as recitefni At & Bnkhon @R Bunkarovaek of el fist poraplapi mdgtarseicmdiport | xed
relation to the crankpin by nounting it to the crankpin. 2%. Th%ﬁrotary

& BPOS &

engi ne, plagpsush themetadier 6f thestranser PRY 3bAULCthE CRRTAL axig f4use °Fin" the

crankpi n g9ear, 5? ésg J\Xja?_%tﬂ glabh@Met @vide crankpin by nounting it around

t he crankpin. 8 % he rotary engi ne, punp or conpressor as recited in
claimsl5, and further wherein the outward side of the crankpin is
eccentricall y..a 0 b i r; 6, RO elr@ediheRin S
operati vg?'y ﬁpfggﬁfgdélﬁgﬁt h%mgg)?g&ﬁgﬁégﬁﬁaagergﬁ%eéﬁgﬁﬁ?kkllat the rotation of the
cr ankpi n theoigaitiea delize dutepakrdwdgk nodul e and t he outer crank gear about the
crankset axis. 35 WD 03/076777 PCT/US03/03713 28 24. The rotary engine,
punp or conpressor as recited in claim15, and further wherein the inward
si de of tige Thankpiynengmeeparmbr compessonadractthimplpin Abuandeyrther whereipner
crank rmodul e which | s operatively at. e i r nk gear, such
that the HIRHFIRPTGE P frLmn Heﬁ%l%%ia%hc %@‘Ze%%sgiph%d?ﬁgﬁn%ﬁaf% ar?mdul e and the
i nner cr gakagaaly wiPtte nbke poarindahe axiiagst pdst @5the Aortatlaley engi ne, punp or
conpressor, conprising: a framework conprising a first port plate at a
first side of the franmework and a second port plate at a second side of
the framewor k Tapdofdrx@dgine] ptingeort compresdorrast repoed ipldiiey 16aehd fyoher pl at e
rotatably nmounted relative to the framework and each conprising an intake
port 10 ‘@A@U&ASexhaust port through the port .plate; a bl ock nounted
relatiyye to theifchaimuipknadsraaule fasieadideald pistdnspdsaaddi r st cyl i nder set
and a second cylinder set nmounted_ in the dlC)I ocl?k? in 1gpgosi.ng relation from
one anot her ab®hareinile Hishcraksehfpd heasetpnd RN He R SPMRY¥pri sing: a first

cylinder and af, QRARSH NYcHEFANS rfdthiedds s cifath bayl indeiesd eatfr ihsidigular 15
proxi mal end and a term nal end havi R(g a transfer Eort di spose

) dto
alternatel y forase Rppawsadeneiyculitt base HEsRosPd iR To3ic 2bonl 2 HANRIRAULY Port in

the port plat e, ik gb&&gah%taaﬁmmiyaﬂmwmsewrhi n the first
cylinder set an R secor% pl ston set

20
20. The rotary engine, pump or compressor as recited in claim 19, and further wherein

the circular base aperture is integral with the first and second piston sets.

25 21. The rotary engine, pump or compressor as recited in claim 15, and further wherein

the crankpin gear is in fixed relation to the crankpin by mounting it to the crankpin.

22. The rotary engine, pump or compressor as recited in claim 15, and further wherein

the crankpin gear is in fixed relation to the crankpin by mounting it around the crankpin.
30

23. The rotary engine, pump or compressor as recited in claim 15, and further wherein

the outward side of the crankpin is eccentrically and rotatably mounted in an outer crank

module which is operatively attached to the outer crank gear, such that the rotation of the

crankpin rotates the outer crank module and the outer crank gear about the crankset axis.

35



novably mounted within the second cylinder set, the first and second piston
sets each conprising: 20 a first piston in the first cylinder and a second
pi ston i rwbDha/os@eond cyl i nder, each piston conprising a pipsrarsohexdd with a
pi ston face and a piston rod having aia' rst end nounted to the piston
head, wherein the piston rods are operatively attached to one another; a

first crankset driven hy the first piston set .and,a secq .driven
by the sefondtbedtary §P%}ﬁe’§é!fn? ?rh‘éonfﬂl%?sé?r 28, Tl <A eaggefg%}?leg K@lr%éeﬁlgset

each comMpé $iwgd sRleCofanK Riankgia Ge RttentRthily andusthablytmotniel i &t omes etank o
rotate about a crankpin axis,; i

ran a a crankpin ge fixed to the crankpin; an
i nt ernal Bedie phichds PRyt veleattashednie ‘B? PEer g’ﬂ}ﬁ; e S‘E’Ettgatttﬁ%réiﬁtfoé’r%épé gear
havi ng an i Binefdifbs 88ahnet Qiink thsRtt Al MBtigneMckAktdadr soankpi dadearaxis the
crankpin gear rotates 30 within the internal gear; wherein the eccentric

rotati én of the crankpin offsets the rotation of the crankpin gear within

the interpal OV A6 RRBLPKsER! &dnprisidgear movenent of the piston
heads wi thin Itgﬁg{apil gnsg?l_{?éx)d gecongﬁcﬁl [ nder.psr Sa%g such that the crankpin al so
rotates abéamesor comksisingax fisst PAD PRIET 67 first pEY/ g frany¥erkoand & 8eGoAtar d

si de of tg‘ot?hélgt% R R.ARl g € @Ita%%g/@}kl é{ldwtr@ﬂti%ototatﬁe IfRASJortCliaBKeagRar |

such that rotation of the cra in al so rotates e i nner crank q%ear
e

about t heporcplatekstitab mountesheslasivie to e femewerk|apd lepghetmpiisipg rABrintaks pe

circul ar hase ertur f.Lh [Si.on set drives 5 the crankpin gear to
r ot at égar@uﬁﬁe)%?%%ﬁrtﬁ'ﬁog‘g?{r?fag?lﬁ 1?‘Fe’gear, thereby driving the crankpin to
rot at e aboblock meountednklaiive txibs ;framevorhend ab@rt aceeahi®d aygsar mating with a

driveshaft _gear .such that the rotation Is : plahes the
i veshart FIgusRtS Tk HBbe af ool AT s EimhF (T OLERY opilly (A
cl ai m 25, frafchnahinothef aduhére @onpr axdesach cyimdei e cgearisingt at abl y nount ed

relative to the fra rk and operativel at t ache 0 dr .y .t he
driveshaft, any 4§ fHEEe E(E]ea’inngw'?émgo?eg 1|1dor(fylglgne(%rr’ %SCB dclyﬁg%esreé‘inyqq%u%r fve the
rotatign of thgrokinfabéndpad 4 tefrhiadl endindingherasdagod dpprstd olabitreately or@7. The

rotary engine, punp or caonpressor as recited . in clai.m?25 and further
conprising: a %iPP%sﬁ$eé{‘fayB’ﬂgEth§dB %P%rtﬁl@&\ﬁéeeﬁ’d{aﬁ% F}Ofrl&t%%rﬁ’af F8%nd pi st on

rods; and, riefietb sth@otdblys inohedkeEttin andfitdheyserore midankeehd eitdn set
compr Se. PRGN TN ST U Caldlcyli%&n;[e?dthgoﬁrisat z?nidrscelélclm [ ilgt%lslese S ga%hed
Wit hin t hBo¥ably gpoypnted within the second Cy , p
comprising:
20 a first piston in the first cylinder and a second piston in the second cylinder, each
piston comprising a piston head with a piston face and a piston rod having a first
end mounted to the piston head, wherein the piston rods are operatively attached
to one another;
a first crankset driven by the first piston set and a second crankset driven by the second
25  piston set, the first crankset and the second crankset each comprising:
a crankpin eccentrically mounted to the piston set to rotate about a crankpin axis;
a crankpin gear fixed to the crankpin;
an internal gear fixed relative to the first cylinder set, the internal gear having an
internal gear configured to mate with the crankpin gear as the crankpin gear rotates
30 within the internal gear;
wherein the eccentric rotation of the crankpin offsets the rotation of the crankpin
gear within the internal gear to provide approximately linear movement of the

piston heads within the first and second cylinders and such that the crankpin also

rotates about a crankset axis;



20 base aperture, the circul ar base disposed to rotate about a crankpin
axis, the crankpin rotating about both the crankpin axis and the crankset.
28. The rwDaBMp7@nmi ne, punp or conpressor as recited in clpairmsayo37and
further wherein the circul ar base aperjgir e is integral with the first and
second piston sets. 25 29. The rotary éngine, punp or conpressor as recited

in claim25, and .furthe ' . . CT i s ln £l | ation to
t he crankpin byal & r%%vd?lrtdi Srll(% %ﬁ{ gllag ]FPéB E:S rglélg I?%?eﬁ&w%? ﬁj?’hrége(? (% ar §/ﬂ%ﬁ gﬁahlg ,gg%u np or
conpressor as rsech tled thenrotdtian rof 2be ceankipif Laldohmatashibe énner csktdeer abau ki n

gear is in fixed &elatipn to the crankpin by nounting it around the
crankpin. 31. THEPGAFy engine, punp or conpressor as recited in claim 25,

and f urt hesheydie iRl generbite lihdanaiodeidéd@f @lie ¢iftmlat basekpemure Sf @RCstbl saalkivys and
rotatably mounted in an inner crank nodu]e ich is.operatively attached
to the { nﬁ]éercr‘lﬂkﬁﬁlgeﬁé%w,tat%@ﬁd%@? ﬂi‘erf@teff@i @?'\i,’\gﬁreg\‘ drfﬂ‘fégr)tg%%‘a@ﬁpﬁlnkpi n rotates
the inner tghaite iREUIE Rtlpih&id; A@r crank gear about the crankset axis.

the inner crank gear mating with a driveshaft gear such that the rotation of the inner crank

gear rotates the driveshaft.

10 26. The rotary engine, pump or compressor as recited in claim 25, and which further
comprises a rotation gear rotatably mounted relative to the framework and operatively
attached to and driven by the driveshaft, and further wherein the rotation gear is disposed

to drive the rotation of the first port plate and the second port plate.

15 27. The rotary engine, pump or compressor as recited in claim 25, and further
comprising:
a circular base aperture between the first and second piston rods; and
wherein the first crankset and the second crankset each comprise:
the crankpin eccentrically mounted to a circular base mounted within the circular
20 base aperture, the circular base disposed to rotate about a crankpin axis, the

crankpin rotating about both the crankpin axis and the crankset.

28. The rotary engine, pump or compressor as recited in claim 27, and further wherein
the circular base aperture is integral with the first and second piston sets.

25
29. The rotary engine, pump or compressor as recited in claim 25, and further wherein

the crankpin gear is in fixed relation to the crankpin by mounting it to the crankpin.

30. The rotary engine, pump or compressor as recited in claim 25, and further wherein

30  the crankpin gear is in fixed relation to the crankpin by mounting it around the crankpin.

31. The rotary engine, pump or compressor as recited in claim 25, and further wherein
the inward side of the crankpin is eccentrically and rotatably mounted in an inner crank
module which is operatively attached to the inner crank gear, such that the rotation of the

35  crankpin rotates the inner crank module and the inner crank gear about the crankset axis.



