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VVILLIAM L OAQADAY

ROTARY ENGINE
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Ta fMZ w/wm w Inmf concern-

‘Be it known that I, WiLLIAM L. OASADAY
‘a citizen of the Umted States, residing 111_"
‘South Bend, in the county of St. Joseph and?
State of Indlene, have invented certain new |
and useful Imprcvements in Rctery Engines, |

~ of -which the following is a speclncatlcn. -

" - JO..
- ~ seat and journal extensions thereon are bolt-
. ed together at their bases and a correspond-
~ing ccne-sheped hub and engine-shaft sup- |
AT ported eccentrically to the casing, and.pis-'|
2. 15.tons sliding dlametrlcelly therein to follow |
o the eccentrlc Inner wall cf the ceemw tc drw 1
- the engine-shaft. ~ - . o o
| - My mventlcn elsc reletee to a ncvel fcrm of |
| ,rcta,ry steam - valve and oscillating. cut-off
valve and to means for connecting and oper-

“- .7 ating them and also to a: ncvel fcrm ‘of re-:|

50
| . of the

.........................
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My invention reletes especlally to an im- |

. .proved form of rotary engine having a casing |
wherein two cone- shaped sections w1th velve--

versing slide-valve and to an improved valve- |

‘box for containing said.valves especially- -'
“adapted tc .:md fcrmm part cf my 1mprcved
‘engine.. - _
| . My 1nventlcn alsc relatee tc certem detells“-
. of construction adapted to mymventlcn——vlz.,
- toanimproved packing for the engine-shaft,
. toan improved abutment-packing, to an im- |
e 300
- . for introducing steam tc act upon said pack-i_.
. ingand to mtrcduce steam behind the slid--
- ing pistons, and to-certain details of con-
SRS _*wstructlcn and combination of parts-herein- |
after pa.rt1culer1y described - with ‘reference |
-i-tc the accompanying. drawings, wherein—
.» . Figure1lis a central verucel longitudinal |
IR Sectlcn of the engine;
-' - tion in line o « cf Fig
and gear in eleveticn Fi
Ll ,--'.'sectlcn of the valve -box in the centra,l lineof |
. the valve-stem upon an. enlarged scale; Fig.
- . 4, a perspective view of the cscllletcry cut-'_
ey : icff valve and operating-lever; Fig. 5, a per-
spectwe view of the rotary eteam velve and
. valve-gear. Fig
SR sectlcn teken cn Fln' 33
- section inline z z of Flﬂ' 3, showmn‘ the valve |
~and valve-box in sectlcn “Fig. 8, a perspec- |
tive viewin detail of the peckmﬂ' for the ends |
9, an- enlarged section in

proved piston-packing, to improved means

Fw 2.. a vertical see-

3, an "enlarged.

6718 a. centrel ‘transverse

piston; Fig.

1, Wl,th_.the valve box|

Fig. 7, a horizontal

P T N P 7 PR TP TR PR B 1T TPIRR . ' il 1 —an

end clcemw the exheusb tc the channels Ieed—',
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mg to the piston- pcckets in the hub for fcrc-. R

ing the pistons outwardly, and. Fig. 10is a

per spectwe view of one cf l;he apex eb utment-_j i o

blocks.

‘The engine- casing A ccn31sts cf bwo ecrre----'j
Spcndmn' ‘sections in the: fcrm of cone-frus-- .

tums’ ‘A" A?, each havmfr e ‘sleeve a at its

the top bolted Lco'et,her fla

6o
outer. truncabed ends- end a valve-seat g’ at .
nges a?, with. bclte_
| a® at their base -or rim of: the eectmns sorv-"
' Ing to hold them eecurely together at the
central transverse line of. the enn'me, thus
ouly requiring a single joint, which may be

-easily and mexpenswelv fitted: up, and dis-
‘pensing entirely with piston- -heads and nu-

‘merous parts which are liable to beécome un-
‘true when packed and set up, the axial line

o

‘of the shaft and wearmﬂ'-surfaces of the ceas- .
‘ing being thus deran G'ed in away which would -+
meterlally affect the true. I'ehl.'[JIOI]Shlp cf the_—-.,'f SRR

‘wearing perts of the'engine.

The casing A has lugs a4 on the under mdesf

‘of ‘the sectlcns Al A2 ‘and ‘is connected by sn

brackets a® w1th a base A3 'in e smteble -

manner

" The shaft Bi is made elther sepe,re,te or cast. -

111ten'ra1 with a dcuble-ccned hub B and is

suppcrted in bearings C D-of novel construe-
-tion and is placed eccentmc to the axis of the
casing, thus providing lune-shaped spaces a’
‘between the hub and casing; through which"
are. prc;]ected wedge-shaped plstcn-plates E,

So

which' are edapted to' 'slide ‘freely within . a, S
pocket b, extendihg longitudinally through .
the hub and between thevertical lune-shaped

walls a’ o of the casing

, the sides of the. pis-
_ton - plates- Deing - pcrallel and fitted with

steam- acl}ua,ted packmﬂ-strlps F, fitted ina .

‘novel manner.tothe eénds of the. mstcn -plates - o
to-bear at.all times against the ends of the = . -
casing and make 2 stea,m tlo‘ht connection, .

whlle the pIStOHb are allcwed to reclprccate

freely within the pocket of: the hub.. . The -~ =
strips K have a beaded side f, which fitwith- -
in a ccrrespcndmg groove ¢ in: the ends e* of - .
‘the piston to allow the strips to turn; slightly .

therein, as shown in Flﬂ‘. 8, end when: the.en-

Ioo

gine 1s ma,de rever&ble twc cf said sbmpe ma,y: 8
De thus employed upon cppcs1te ‘edges there--. SO

A of. A steam-aperture ¢"in the pletcns adja- .
. -aetaﬂ cf thc check-valve fcr adm1tt1nfrsteem | cent tc cech of the Stt‘lpS 1 extende from the_;_- ST

-
' t‘ i L
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faces of the piston-plates to the grooves e,
thus admitting steam from the working Side
of the piston to act upon the strips rmd press
them outwardly with sufficient force to make
5 a steam-tight joint.
¢s of the plStOllS have sufﬁment space in the
pocket b between them to receive a volume
of steam admitted thereto through channels
b', extending to the outer surface of the hub
10 B and fitted with a check-valve , (shown

in Fig. 9,) which has a doubleseatin the chan-
nel and is opened by the steam under pres--

sure to admit steam to the pocket and is
closed against the exhaust, said valve being
15 preferably placed in posmon to the steam ad-
mitted from opposite sides of each piston,

thus being always closed to the exhaust and

open to the steam from whichever direction
the engine 1S turning.

from the center to be parallel to the outer

surface of the hub and the inner surface of

the casing and bear against the latter, the
edges ¢’ of the said side e? being rounded with
25 a gradually-increasing curvature from the
. Inner to the outer ends thereof, thus to com-
pensate for their gradually-decreasing sur-
tace wear and contact from the larger to the
smaller diameter of the casing, and thus al-
30 lowing oater ends of the pistons to wear

evenly and keep in constant touch and uni- |

form contact with the 1nne1 surface of the
casing.
The hub B’ confmms to the inner &u[fdce

35 of the casing and bears at the top thereof

Avainst two abutment- -strips H I, each of
which has a central bead-iv at the tOp there-

of to {it in a corresponding groove @ in the
~casing, which will allow the said abutment-
40 S1rips to rock or teeter therein, as on a pivot,
a Steam-aperture a in the easing leading to
the steam ports near the valve-seat being pro-
vided to admit the steam to each side of the
bead i1 and above the strips to press the edge

45 of thelatter upon the steam side of the abut-
ment and shut off completely the passage of
the stean from the steam to the exhaust side

of the pistons.
H=, as shown in IFig. 10, have pivot ends and

ro are set into corresponding recesses in the cas-
ing to fill the space between the ends of the

abutment-strips II H', and thus completely

bridge and make steam-tight the intersecting
surfaces at the base of the double-cored hub.
55 Thesleeve a¢of the casing-sections inclose and
support the bearings Cand D of the hub and
shaft-journal K, the latter being formed in a
novel manner 130 comprise Stepped sections
k', k2, k3, kY and k°, the section k' being a
60 short extension or conical end of the hub B’
and the sections &%, &%, and k* being substan-
tially of equal width with that of section %'
and of very slightly coned or eylindrical sur-
faces and of gradually-decreasing diameters,
65 and the sections 7° being of ﬂ're&tel lenn*th
and tapering to the outer end of the outer

The straight inner sides

The outer side e*.of
20 the piston-plates areinclined toward the shaft

‘engine through the journal-bearings.

T'wo apex abutment-blocks

702,624

bem ing-surface for the 30111. nal X, which may
be liept up to the corr espondlnwly-fm med in-
ner surface of the bearings Cand Dand make
a steam-tight journal- bea,unﬂ' which will not

70

bind the journal sufﬁciently to cause mate-

rial friction or loss of power incident to the
bearings. The bearing C receives the jour-
nal-sections %' & &2 I, “and the beari ng D is
babbitted and extends from the outer to the

inner end of section %&° and abuts against the
outer end of section k' and is held and ad-

justed securely upon the end of the sleeve a

Dby set-bolts d and is coupled to the outer end

of the bearing C by guide-bolts d’, projecting
from the bearing D into holes in the bearing
C, which prevent the bearing C from turning
with the journal. A space d* between the
bearings C and D and an aperture !’ in the
sleeve a of the casing are connected by a
steam-pipe [* with the main steam-pipe L, and
a stop-cock 8 in the pipe 1% controls the pas-
sage of steam through said pipe and allows
it to act with a snitable degree of pressure

‘upon the bearing C to hold it closely in con-
tact with the huband shaft-journal, and thus -

provide a very simple means for taking up
wear and also for exerting any required pres-
sure upon the inner joumal bearing to elfee-
tually prevent the escape of steam from the

sleeve a of the casing has paekmw—m ooves M
therein toreceive hemp or other fibrous pack-
ing, and thus guard the outer surface of the
bearings from the escape of steam and also
allow the bearings to fit with sufficient free-
dom to be easily ad;usted
of the bearing C joins the hub B’ in the line
of the inner surface and the vertical side

walls of the casing and at the outer point of

The .

75

80

9IO

95

The inner edge

the abutment-strips H and holds the steam at
the abutment and prevents the steam from

leaking at this point when the parts.m‘e

‘511*’"1113]}" worn.
Branchiug ports N le‘Ld from the valve- Se&t

"ITO

o' on each side of the abutment 10 points 72 -

at the outer ends of the hub and slightly
above a horizontal line passing through the
axis of the engine-shaft, the valve-seat open-
ings n' n® belnﬂ‘ at equa,l distances from the

115

center line of t,he: engine and upon opposite

sides of a port p'in the valve-box P and in
line with the axis of the pipe L and the cen-
ter of the rotary steam-valve R and the oseil-
latory cut-off valves S. The valve-box P has
a rectangular chamber p?in the bottom there-

of, Wlthlll which slides a flat lectanrrula,l box-

sha,ped reversing-valve T, which serves to ad-
mit and exhaust steam to and from either side
of the engine or completely ecut off the steam
in whichever. position it may be placed by
meaus of a stem 7, passing through a stuffing-
box ¢ in the end of the valve-box and con-
nected to the lever 1Y, pivoted to a pin {* on
the casing, adapted to be held in any one. of

120

_1'25

130

three positions by suitable means, a seg-

ment-are ° and locking-bolt #* being shown in

bearing D, thus providing an extended broken | the drawings for this purpose.
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- steam: and: the left hand ports open to the
.The. ex:haust-port as shown in the
figures - referred to, is - formed in the base. of
the valve-box and extends upwardly to an |
~enlarged circular channel upon either side of

20

25

130

702624

The valve T has a central dividing-wall ¢° | box to asurface contact with the s-team-vaiv_e; |
thus to shut off the steam -on one side and
prevent 1t from leading back with the aper-

and ports {8 {7 at either side -thereof, opening

both at the top and at one side of the valve,
and chambers 8 leading from the said ports
to within reach of the fd_:I' side of the valve-
seat openings n' n? respectively, when the
sald valve is: at either end of its movement,
communication being thus obtained between
the central steam-port p’ and the steam-port |

upon the one side by means of one of. the
chambers 8, and communication also ob-

tained between the said valve-seat openings |
p° of the valve-box P |
securely held together, isinexpensivetofitup,
and capable of high speed without exposure
‘toleakage at-any point, and may bebuilt very
light and small without. great loss of power
| or waste of steam, as the cut-off will only ad-
mit of the use of sufficient’ steam to do- the.—-f
amount of work required of the engine. -
I claim:as my invention a,nd desu'e to se-_

and the exhaust-port

through the port  or #in the open side of |

said port adjacent to the exhaust-port, as
clearly shown in Figs. 6-and 7, the said draw-
ings showing the right-hand ports.open to the

exhaust.

the steam-valveand to an.exhaust-pipe elbow

- or connection U, located -at one side of and

above the valve-gearing.-

T'he 'steam- va,lve R fits wwhm Lhe c,y'lm-_

valve S and has dia-

drical bore.of the cut-off

- metri¢ slots thewm for the:passage of the.

steam and a collar #?, which fits snugly within

the bore p of the Valve boxand of equal diam-

eter with the outer surface of - the cut-off
~ valve, thus to completely and snugly fit the

35

 also to support the stem S’ of thecut-o:

40

- end of the valve-stem has a sprocket-wheel v,

sald bore, except. at the.ends thereof, which
is packed, a cap r° upon the end of the sleeve

R', which supports the valve-stem ¢, serving
to close one end of the'bore p, and a sbuﬁ’inw-

box screw-cap R* upon the other side of the

valve-box serves to take up.the packing and
fvalve
S, thus providing a steam-tight closure for
both sides of the open-sided valve-box. The

~ driven by a chain V' from a similar wheel 7
“on the engine-shaft, for giving constant rota-

45

50

55

6o

tion of equal number:and proper relation  to

that of the pistons carried by said shaft, the

steam-slot ' in the-valve presenting its op-

posite ends to the steam-pipe and steam-ports

p'; thus giving steam admission for each pis--
ton as it passes the steam-portin the casing.

‘The hub of the sprocket-wheelv* has a slot |
v’ therein toreceive a pin on the-engine-shaft,
and thus provide means: for shlftlnﬂ' the rela,--‘
tive position of the said valve and shafb when

the engine ‘is reversed; as claimed and de-
seribed more. fully-in the patent granted to
me and dated November 28, 1899, as the valve

-requires resetting when the engine '1s re-

versed. -

The cut- off valve N has tWo 0pp0$1tely-dls-
posed apertures- therein and is osecillated
around the steam-valve to expose the steam-

slot ' of the steam-valve through a greater
or less distance of its movement, and the up-
per. end of said slot receives an abutment-

| and having parallel: sides to'follow the flat

ture of the cut-off

o £h

the valve-box.

cure by Letters Patent— - |
1. A.rotary-engine casing. COIIlpI'lSlnﬂ‘ two

core frustum- shells bolted tocrel;her at-their.
bases and having eccenbrleally-dlsposed jour-:

3~

valve and securing prema-
ture admission.to theslot of the steam-valve.
The length of the aperture through which the
__steam-slob travels:is-thus mcreased or dlmm- |
ished.by oscillating the cut-off valve. |
‘The cut-off valve is oscillated by a: 1ever S*" -
xed to the valve-stem S’ and adjustably- -
secured by a latch S®toa. taek St Secured to .

The engine thus deserlbed 18 made of parts-ff .
80

70 .

90

nal-sleeves at their truncated ends an engine- -

shaft and pistons adapted to rotate said shaft .

and conform to the inner eccentric wall of the
casing, substantially as described. L

2. The combination with a. rotaly engine
casing in. the form of two cone frusbums-r
pla,ced base to base'and having journal-bear--
ing sleeves extending eccentrically thére: .
from of an engine-shaft having a piston-
hub formed of two conical ends adapted tofit-
‘the tapering inner wall of the casing and pis--
tons-fitted to slide diametrically upon said -

hub and having outer ends-to- conform to the:
‘10§

surface of smd casmg, substa,ntlally as de-

scribed.
9. 'The eombmablon mbh a rotaly-enﬂ'me"'

casing having two conical ends and bearing-

sleeves eceentrlc thereto of a 'shait, a hub.-
having ends to conform to the: conleal ends.
of ‘the casing journal-bearings upon the shaft
and within' the casing. sleeves extending ‘to
the conical ends of the hiaband pistons: 11ew-
ing their outer ends adapted to fitthe angles
of. the casing and hub and slidably supportedr

in-the:-hub; Substa,nmally as described.

4, Ina rotal y-engine the combination with
a casing having. cone- Sh%ped ends of 'a shatt
it:the said casing-and
supported - eccentucally thereto, of pistons:
slidably supported-in the hub and having the

and a hub coned o

95

100

110

115

120

outer ends thereof inclined. to: confo’rm‘:t-:)—'.the-" o

cones of the casing and-rounded on their cor-"
ners with gradually-inereasing curves from-
the inner to the outer ends: thereof substa,n--

tlally as described.

125

5. In a rotary enu*me thé eombma,tlon Wlth-"-_'
a casing, a shaft and hub fitted eccentrically -
within the casing, piston-plates slidably sup--

ported-within:the hub to

project therefrom

130

‘block pt, pro;]ectmn' therem from .the valve- + lune- shaped ends ol the casing a,nd paekmﬂ'-- ! |
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strips having a bead to fit a corresponding |

groove In the sides of the piston, substan-
tially as described.

6. In a rotary engine the combination with
the casing of a shaft and a conical hub fitted
eccentrically thereon, pistons supported and
movable therein, abutment-strips pivotally
supported upon the oppositely-inclined walls
of thecasing and apex abutment-blocks piv-
oted to the casing between the ends of the
abutment-strips to bear against the hub and
steam-apertures in the casing leading to the
back of the abutment-strips and apex-blocks
substantially as described.

7. In a rotary engine the combination with
a casing having conical ends of a hub corre-
spondingly coned and fitted therein and two
abutment-strips pivoted to the casing to bear
against the said conical ends of the hub, sub-
stantially as described.

8. In a rotary engine the combination with
the engine-casing of the shaft and a jour-
nal thereon comprising stepped sections and
two bearings fitted upon said stepped sec-
tions one of said bearings being secured to
the casing and the other section adapted to
be set up independently thereof and a steam-
pipe leading to the space between the said
bearings, substantially as described.

9. In arotary engine the combination with
the casing of the shaft and a journal thereon
comprising an inner coned section a number
of short sections of gradually-decreasing di-
ameter, a self-adjusting bearing adapted to

sald journal-sections, an outer conical jour-

nal-section and a bearing adjustably secured
to the casing and adapted to the outer cone-
shaped journal-section, substantially as de-
seribed.

702,624

10. In a rotary steam-engine the combina-
tion of a casing a shaft, a hub and piston
having cone-shaped ends an abutment-strip
extending to-the end of the hub a shaft-jour-
nal having an inner cone extension from the
conical end of the hub and a bearing adapt-
ed thereto and extending to the end of the
said abutment -strip, substantially as de-
scribed.

11. Inarotaryengine, thecombination with
the casing of the rotary shaft and hub located
eccentrically to the inner wall of the casing,
slidable pistons earried thereon, a steam-
chest, a steam-pipe leading to the top thereof,
a rotary steam-valve having a slot passing

‘diametrically through the same, an oscilla-
tory cut-off valve adapted to the steam-valve,

and a slide reversing-valve located between
the steam-valve and steam-ports having ports
leading both vertically and laterally therein,
and a valve-chamber having ports leading
from the lateral ports of the slide-valve and
across the axis of the steam-valve.

12. Inarotaryengine, the combination with
the casing, of the rotary shaft, the rotary pis-
tons, and the rotary steam-valve geared to
the said shaft, and having a slot passing dia-
metrically through the same, the oscillatory
cut-off valve adapted tothe steam-valve, hav-
ing ports located upon oppositesides thereof,
a valve-box having a steam-pipe leading to
the outer one of said ports, and an abutment-
block upon the valve-box projecting through
the said outer portand bearing upon the outer
surface of the steam-valve. |

WILLIAM L. CASADAY.
- Witnesses:
ADpoLPH S. GINZ,
B. . WIGGINS.
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