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milf}'vr ng is & speciticallon.
This invention relates to ro Loy %ngzjtﬁes of
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& Turther eobiect of the mveniion 13 1o
wholly owercome tae retarding effect of back
pressure on the members of thﬁs ENngine re-
csiving the direct impaed of the propulsive
meadinm snd controlling the rotation of me
piston and fo utilize the full :Ep,ssa}fa of the
megpulsive medinm by permitting the la‘ttef
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CTORRISITS 1Y ;,aim.tm- with the memoers against
wiieh it airikes or impeets will be materially

*;f:-:;f longed with ac Eﬂt‘"ﬁﬂ’%ﬂ in iaﬂuim‘%y o1 .
robation of the 'gr;ﬂ}.:t *’}fl obl bera; tion of any
fendeney to the estabii ‘nmﬂ‘% of dead-cen-

Ler

» obisct of the mvcﬂhfm is o
she drl vmg p:: .:ver of 2 rotary engine
o0 3 and dimenslonb {“f

.ha invention essentia 2lly consists of a cas-
or inclosing means having a piston eccen-

T disposed Lh oTSIn: ¢

vion of the wall of the ﬂﬁhil‘i;:}, to pl‘()"‘"ldﬂ an
clongated crescent-shaped chamber or space

whish ig inereaged in sres ?Jy materially di-
minishing "i"-s; diameter of the piston with
respect to the inner dismeter of the casing or

inclosing means, the piston belng connected
t-f_> £ :;%Emft extending shr ough the @py@qﬂe eX-
j t%“ua caging snd on which are ec-

yported 2 "@’ima[wy of rigid
ATIS OF H&a*i&a projectabie threugh the pmmrﬂ

i to indicate corraspo:l

web 5, as shown by Fig. 2

id touching & por-

parts, which will be more fully hereinaiter
Set forth.

In the drawings, Kigure 1 i8 & l@ﬂgﬁtdﬁm&l
vertical section of & mmry SRgINg eMoodying
the features of the invention. ¥ig. 2 is a sec-
tiom threugh the engine, taken in planes. .La,
right angles to that shown by = W.‘ag . Hig.
is & detail section on the line 3 3, ¥ig. 1. Eig
4 is a detail plan view of & nﬂﬁlﬁﬂgusuﬂp Used
il ConNe ftwg with thﬂ piston. Kigs. Hand 6
are detall views, Epe{’twef}r 17 ﬂlﬂwmmﬁ
and plan of pack ngmatm}@ for a'ppi fati@ﬁ to

toe mst{m—bfa{f eH, -
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The casing or m{*lraﬂa’ig means consists of
oPDOSIte members 1 snd 2, the member 1
having extended-rims 3, which abut aoainst
corresponding poréions of the member 2 and

connected to the latter by suitable screw- 8o

holts 0 ther prefﬂwed means. 'ihe mem-
bers 1 and 2 are suieably shaped mtﬁ?*mrhr to
mcewe the opera ating parts, whien will be '
presently set forth, and will also have at such

pmnts as may be found necesser y packings 85

and wmt—saalmg means applied thereto for
ﬂbvmus reasons.  'These members of the cas-

| ing will elso be provided with suitable shait-

bearing means or other devices crdiparily
used in rotary - engine equipment. ‘the
member 2 has a hub mmmtmﬁ- inwardly
therefrom through a greater poriion of’ the
center of the engine and terminates or abuts
against-the inuer 51dr of a supporiing-web 5
of the rotary piston 8, which is cmmneeteﬁ to
or integrally formed with 8 shaft 7, the part
of the shaft projeciing 0Ltwardiy from the
, having a greﬂ er
digsneter than the mmammg portion of sald
shaft, which extends through the hub 4 and
the member 2. Th{-:-s part of the shalt 7 hav-
ing an increased 2 mmeuﬂr is adapted to re-
ceive & pﬁwerntmnsnuttmg whee! of any de-

' sired form, and to tne op?osne reduced por-
| tion of the shaft exterioriy of tle casing or

inclosing means governcr or other analogous
mechanis SI0 T08Y be connected. 'Lhereducea
portion of the shaft 7 extends eccentrically

a,nd logsely through thcs hub 4, so that the .
Emd shaft may be rotatar Wtheut affecting
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the m'dti@n ‘of the said hub. The piston 61

10

where it continues into the member 2, ihs

commadate the greater length of the rim 58

~ hereinaffer specified, and also to provide

20

. divection and are long encugh to snugly con-

3%

35

ject. The cylindrical bearings 13 oaufo-

40
45
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tion of the outer extremity or periphery of

mbde integral, as clearly shown by

7 QOn the hub 4 are e pluratity of independ-

elosing means or extend across the propul-
the piston, the said openings 11 communicat-

with digsmetrical openings 14, one in each, |

form tight jaints to prevent the propulsive |

has s rim 5* projecting from the 1nnexr por-

the web &, the said rim being considerably
thicker than the web, end thus producing a
piston which is substantially hollow, 1t being
preferred thet the piston and the shail be
formed by turning from a suitable me ¥ a}‘}ﬁ-m‘i‘
gL

e

-—

The hub 4 is turned with a Sh@'ﬁ?{iﬁ? 48

shoulder having the same center as the bub,
and by thismeans the upper part of the mem-
ber 2is formed with a groove 4%, through
wiich the terminal of the ritn 5% has move-
ment.  This structural provision is to ac-
with respect to cother parts, which will be
for
a close fitting of the several parts fo obtam
o full intpact of the, propuisive mediuin |
against the operating elements movable
about the hub and through the piston 6.

ent slseves 9, each having anabro or Hiade 10
nrojecting therefrom, the arms or vindes in
the present instance being shown as three m
aumber. The arms or blades have s racink

tact with the inner wall of the casing or -

sivo-medivm-receiving space and are pro-
jected through openings 11 in the mm ° of
ing with seats 12, 1n which evlindricael bear-
ings 13 ‘are loosely disposed, and provided

through which the arms or blades 10 pro-

matically comipensate for the movement of
the arms or blades 10 mmwardly and out--|
wardly with, respect to the piston and also

medium from passing into the inferior open-
ing 8 of the said 1;_}is;mn. The arms or blades !
10, carried by the independent sleeves, are
permitted to have ipdividual movement
around the bub 4, and one arm s not de-
pendent on either of the others for its opera-~
tion, the sleeves being so divided or arranged
that the wiil all be 1in alinement on the bub
to ;avoid impracticable prolection thereof,
The arms or blades 10 have their opposite
ends coincident with the opposite sides of the
piston, and the bearings 13 are coincident
with the ends of the blades and piston and
move in the groove 4 with the rim of the pis-
ton. This groove 4% is of such dimensions
with respect to the rim 5* of the piston and
the projecting extremities of the bearings 13
that the inner wall thereof Wil not contacet
with the inner walls of the projecting ex-
tremities of the evlindreal bearings 13 and
also permit easy movementiof the {free ex-
tremity of the rum 5* therethrough. The |

586,768

openings or slots 14 in the bearings 13 do not
extend throughout the full lengih of said
bearings, as shown by Fig. 2. This forma-
tion of the bearings 13 iz adventegeous In

assembling the same with the remaming

parts of the engine and alsc from & stand-
point of s@rengtg and durabiiity. ‘,

At opposite points in the upper part of the
casing or inclosing ieans sre inlet and outlet
openings 15 and 16, respectively comumunicai-
ing with pipes 17 and 18, running to a vaive
mechenism 19, This mechanism conirais
the operation of the piston in opposite direc-
tions and consists of an inclosing shell 20,
suitably secured on the upper or top portion
of the engine and having ahorizontally-dis-

75 .

30

nosed valve 21 therein with s stem 22 rsing

therefrom through the top of the shell 20 and
operative sitherby o hand-wheel 23, as shown,
or by any other suitable means, such g5 2
ver, if desirad. The valve 21 has opposiie
passages 24 and 25 therein to establish com-
municsiion between the pipes 17
which are attached to dinmetricelly opposiie
points of the shell 20, and ¢ fsed-pipe 26 and
exhanst-pipe 27 are attached to the casing in
plsnes ot right angles to the point of atfech-

'
end
team-Conveying masans coraInuini-
1

ey He o f ‘
enting with any sutieble sfeam-generator or

tod

)

i# waier be used the asid pipe may connsct
with o suiteble water-main, By shiffing the
position of the valve 21 the operation of tae

piston may be guickly reversed.

Hxtending downwercly from the inlet and
cutlet openings 15 ang 16 are tapsining or con-

] - . ‘e g _ x> _ ¥ ooy - YR}
cerging grodves 28, which are of less widih

than the shamber for receiving bhe promil-
- . 3. o He rpt ¥ A
sive mediun, g8 shown by Fig! 3, sun ibe

function of these grooves 18 to prevesd uny
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back pressure on the arms before fhasy
nassed the indet-opening 15 and 2

w

Fe
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ment over the outlet - opening 16, ‘hese
argoves 28 at their lower exiremiies merge

into the inner side of the wall of thie chamber
detined by tiwe casing for the.receplicn of tie
niston § and the propulsive rusdiim, as cleariy
shown bv Ifig. 1, the length of the grooves
being such as to efféctively accomplish the
object sought. . o

The member 1 having the mim or fange 3
integrally formed therewith, as shown, is also
advantageous in that the number of joints 1s

requced and the possibiity of leskage corre-

spondingly minimized. Furthermore, the

inlet and outlet openings 15 and 16 are at

such distances apart that before one arm or

‘Dblade 10 has ceased to be affected by the pro-
pulsive medium a succeeding arm will have

come up into posttion to receive the impact
of the propulsive medium, and thereby cver-
corpe any tendency to lost motien or {he es-

tablishment of dead-center and set up a con-

tinuous rotation of the piston by the direct
influence of the propulsive medium on the

3
i3~

ond 18,

of the pipes 17 and 18. The feed-pipe
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uris e epende L Gl momenbum. of the yw | arum impacting &g&éﬁ.ut ine succeeding arms 63
o, wiiell ts relled upon i soine votary-en- | or blodes 16 “he srms or Dlades 10, lmvmu
gine structures. | | -1 & nigid connection {o the sleeve 9 and a ra-
The bager29 of the i::._;;,_~ or melosing ; diel position vmhz meu& to the meclosing cas-
s has et the center a franss L_f'--#u‘f—-e - ing, will always he in proper position when
Lensing groove 40, inbe: w:m{%z tintervals H** - moved around to ﬁ,h@ Hﬂ et-opening 15 tu - 70
sratier suziliary greoves 31 o mlg wiar con- | ceive the impdet of the propulsive medium
DUT o therein i i3 fitter 2 f_‘:m% L-strip 32, | to the greatest aavaniage. Moreover, when

" s i
! r 1.‘|=
’

- N
[~ -: L 3 "lg * -r A o 1"’.1-
eroeves 51, aud o ~E ring a-% heaying against

AT . e _
aving side projections 33, w nwh en gage the | the arms ¢OINCIAe Wmh the vertical diameter
Lol the engine ‘EMH nave their greatest pro-

tq....l LU - -F yad B

Lire 1’-_3_?1{49-? i{ o andd ¢ fspns,.;, {in n sockel 35, ! jeetion, and at such time the pmvmimve e 73
1ise Formed in the base 29 Jhis packing-  dium w ﬂf De exerting its greatest expansive
::E'f;?'i ) :‘:i:-.. 18 shown in de 4, and {he - effort, and at such time the piston will be in a

,‘iﬁﬂ h“‘f’ i,
_ » oI the same is to keep Lhe steam or | DOos “Lu:em vl greatest resistance by reason of

m.;_f_lt-.‘i? r'upul ive medium from passing under | the fact bhm the pwp{;ﬁdamnm of weight

the piston, and thﬁ m*ﬂ*t;fﬁ o g1de r}m}ﬁ ctions © will be in the lo wer yrbion thereof and over- 8o

3soere used to prevent the ‘ﬂ.,g_,irma ¢ a.ri C88 . COINS OF eyusiized h .:;11@ mosy forceful action
carried by the avms @1 rades § 1rom catohy Tc‘ﬂ? - of thepropulsive medium against i;ha, then-
w~~m it the e:*gpmu e ﬁﬂg f he gnid pac prmemed srin 0.
mmai‘, rin 32, or ; mgiﬂfg rips are not ap- - Lhe dimensions of the chamber or space
h

for receiving the ‘:;mpak;w& meditin gre al- 8;

-l

-I-'-n-l

f:~‘- *w

ohed to the arms or bi . 's {r ¢-projections |
53 will serve in & sinular 1nanner to prevent ' weys constant in view of i:he'- fixed rotative

the ends of the spid arms or H&deq them-  position of the piston 6. . The asgsociation or

oA sl LR W 1

sefves itomy contacting with the opposite disassociation of the several parts of the en-
edgres of the said packing-strip 32. It will be gm:e may he readily mc{)mphahed through
seen thwh the upper edges m‘ the projections ' the i‘fh“dh'ﬂ_?h of the member 2 of the casing, go
53 wre aelined, and the ends of the arms or  which 15 eastly removable from and applica-
dindes or the packing-strips carried by the . bie to m*" meinier I. When the member 2
laiter will readily ride over the packing-strip | is withdrawn, it carries the m"é"’ﬂi'& the hub 4
32, Iiis preferred that packing-strinsof the | and clears one side of ¢ he casing for the with-
form shown in Ceteil by Figs. 5 and 8 be user . drawal of the phwﬂ 6, sheft 7, and m ATIS 95

1§ without requiring & fs@p&l“bﬁn()h of the said

N connection ): e 8 I
Outer enss of the arms being grooved, as at | arms from the wm;m | -
f itk also b undersis {}d tnm the engine

26, ench of the Iafter gro oves being similer in
contour to the groove & 30 in: the hase and also | structure will be pro mﬂw* such points as
baving auxilisry angalar grooves 37 ieﬁﬂii}g may be found necesse 37 Wi L.h mimg devices. 100
thoreinte. R . . Hevingthus deseribed the iﬁ?ﬂhiw*ﬁ what

in the 2roovés 36 and 87 is fitted a pack- | isclaimed is—
mg-strip 38, having the oon wuj paric cularly 1. In a rotary engine, the combingtion of
snown Ly Hig. 8 and pmw Lol W th s gy | 8D Incicsing casing having & ¢ ciretley cham-
39 b one ond, thus giving the striv ae an en- | ber therein and provided with T Opposi ite inlet 103
tirety an i shens, the arm 39 E’?a&*izz;&: *3-@53358& - end outlel openings, a rotary pision eccen-
sgeinst ‘the end of the blade nnd senring | trtonily dispossd in Q:‘H{} (‘h{. mper, a sta-
againel the adincent ‘;‘*at@ the casing, gs | Bonary hub also mﬁjﬁﬂi«%ﬁ W‘@@mui‘?caﬂv
sR0oTT DY Mo, 2. The abTip 38 1% angular t}.tmagi‘a the Pi SO, 8 shait {ast to the plston
g‘-‘arg;jegﬁjﬂ-w .;,Eg ot oppostte ends, which are | and © "ﬁ,mh}y ﬁmem;mcr ﬁ]rmﬁﬂ the hub, 110
seted in the suwiliary ercoves 38, ‘{,hé’-’l said | the az:u:'.,ﬂ_mi HOINE ¢ weﬂtmmhv aTTH ng@ci in the
) _‘:1*{};%&;: 10119 E}_fﬂ?ﬁ}g éfj_}lﬁ_‘g*{' anl autar i chﬂgg‘s : .huh zz;nﬂ 213 ifii:i’f‘aﬂa{} ?’Otb;t&blﬁ on the hub
sdges o permil the blades to frae it rids over | and having mmé Mmﬁ radigily pmgectmw
Fhenackine-atrin 32 and its projeciions 83 and ﬂ’iii‘ﬁ'ﬂ"jﬂ and mov 3% i the piston.
aiso form g tight oint with the wall of the in- 2. In arotary 9_1*3‘1115 the co 'ﬂb}"‘tﬁ,ﬂl{)n of & 113
" - Wit Wiventases - casing having a cireuier eliamber therein with
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{:im-”?z"af“ CAZIG, 'i;:.r'“é:.;ﬁ CLVIOUS adventages.
16 i Upper ﬂm}ml eiy-disposed inlet ;.-...,nd outlet

1o the Gpers o e eng 18 arms 10 | uppes
97 Z{‘fﬂg*ﬁi‘ riy p i’ sted snd withdrawn with | openings and conve 'U:i i grooves extending
respect 60 the piston § by reason of the eccen~ | downwardly from said f}g{,mnﬂs thﬁ inlet
Ry T i ot i the eccentric L ¢

wnd 83 the | with the upper ﬂi“fﬁ"‘lﬂﬂn of th# ETO0VeS Or ut

o * _ Y ¥
¢ __I i . ” - . F b <
D 18 stalionary or fixed E;hf:e projeciion of

I
{
(
|
!
|
?
]
e | and outlet CLETINGS © H}ﬂuﬂi@ﬁ,mag directlv 120
|
| the meaxinam dimensions of the Iatter, a cir-

; ]

)

i

I
1

i I

the arme will be regular, owing to the fact | cular rosary fi:m?;f}f:; eccentrically disposed m
that thie sald huh, In alisct, ope rates as an ec- | said chamber, and fz ?Jiurw_zz“fg 0;53' arins radi-
centrie around which the sleeve 9 has move- r aily projectible and withdrawable through 123
ment, The rofation of the sleeve @ is {:ﬂmmﬁ. - the % n:aim:}; ang t za:mm“?.*: engaging the mner

by the votation of the piston, and motion is | suvface of the wﬂ}. f the chamber. |
raparted o tha latter by the pm‘gmhi‘w me- | 8. in arotary engine, the (‘i}mhlﬂ&ulﬂn of a
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casing composed of two members, one mem- | openings, satd valve mechanism also having

ber having a rim integrally formed therewith

L
)
]

terminally secured to the outer portion of the

opposite member, and the latter member
s having a hub extending centrally toward the
first-named member, & circular hollow pis-
ton eccentrically disposed in'the casing and

having a shaft connected thereto, a part of

the shaft movably extending through the

ic hub, and a plurality of rigidly-supported

arms radially movable througn the piston
and held in central relation to the casing, the
arms operating around the hub.

4. In arotary engine, the combination of a

15 easing having a circular chamber therein and -

“oppositely-disposed inlet and outlet openings
communicating with said chamber and ar- |

ranged in the upper portion of the said cas-
ing, a centrally-disposed piston arranged 1n

20 said casing and having a shaft integralty pro-

jecting from-the center thereol and cennect-
ed thereto, a fixed hub extending eccentric-
ally through the piston and also having the

' said casing and carrying a series of

supply and exhaust connections. B
5. In arotary engine, the combination of a

casing having a base, a piston mounted in the

able arms, packing-strips held by the arms
and in part having side projections, with n-
wardly-inclined faces, and a packing-strip
extending transversely across the base for

contact with the piston, the packing-strips in

the arms having springs engaging the inner
portions thereof and forcing the same out-
wardlv, and the packing-strip inthe base hav-

ing a spring engaging the central outer part”

roject-

35

thereofl and forcing the same inwardly to-

ward the piston.
6. In arotary engine, the combinafion of a

~casing taving a base, a piston mounted in the

said casing and carrymg a series of project-
able arms, packing-strips held by the arms

and in part having side projections with in-
wardly-inclined faces, and a packing-strip

- extending transversely across the base for

50

L

40

|

 shaft projecting eccentrically therethrough, a |
- 25 series of arms arranged in eccentric relation.
" to the shaft and movable around the latter |

and the hub, the said arms being radially
 movable inwardly and outwardly tirough

contact with the piston, the latter packing-
strip also having side projections with upper.
inclined faces. .

In testimonyv whereof I have hereunto set °
my hand in presence of two subsecribing wit-

- thepiston; v valve mechanism disposed on | nesses. o |
30 the upper portion of the inclosing casing for ELMER G. KESLING.
controlling thé movement in opposite direc- - Witnesses: .

tions of the piston, and pipes leading from
the valve mechanism to the inlet and outiet

D. R. CorBIN,
W, WILLIAMS.
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