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JOHN D. RICHARDSON, OF HOUSTON, TEXAS.

IMPROVEMENT IN ROTARY ENGINES,

Specification forming part of Letters Patent No. 123,362, dated February 6, 1872.

To all whom it may concern:

Be 1t known that I, Joun D. RIOHARDSON
of Houston, in the eountv of Harris and Smte
of Texas, nave invented a new and Improved
Rotary Lngme and I do hereby declare that
the following is a full, elear, and exact descrip-
tion thereof, refu ence bemn had to the accom-
panying dmwmﬁ makmg part of this specifica-
tion, in Whlch-—

Flnu}:e 1, plate 1, is an elevatwn of the en-
oine With one head removed, and showing, by
a section through its base, the reversible inlet
and exhaust valve IFigs. 2 and 3 indicate the
arrangement of the v ‘ﬂve -ports. Fig. 4, plate
2,18 a dmmetucal section through the eugme
tmhen 10 the plane indicated by dotted line x
im Fig. 7. Figs. 5 and 6 are views of the ec-
centric hub and its collar. TFig. 7, plate 3, is
a sectional view through one of the hollow
rings, showing behind it the parted diaphragm
and llldlccltlll“ an eccentric drum in dotted
lmes. . Fig. 8, phte 3,18 a section through the
parted dnphmnm taken in the plane mdmated
by dotted line y in Iig. 7. Fig. 9 is a bottom

view of the base 6f the engine, indicating, by

tlotted lines, the inlet and exhaust WAavs.

Similar letters of reference indicate corre-
sponding parts in the several figures.

This invention relates to engines of the ro-
tary kind, which may be driven by steam or
other elastw agent, or which may be used for
pumping w ater. \Iy object is to so construet
an engine of the kind named that the piston,
as VEH as an mterior eccentric drum, shall ro-

tate with the body or shell of the engine,
thereby obviating a large amount of friction,

which ‘is incident to all rotary engines with.

which I am acquainted, and at the same time
obtaining a more direct appht,atlou of the force
applied to drive the engine, as will be herein-
atter explained.

The following description of my invention
will enable Othelb skilled in the art to under-
stand 1t.

In the accompanying drawing I have repre-
sented the elements of’ two engines combined
1D one in such manner that ste.:mm operates on
two pistons simultaneously, but it will be ob-
vious from the following description that the
elements of one engine may be omitted. A A’

represent two hollow rings, which are arranged

on opposite sides of a hollow dlaphra,gm E,
and confined together between two cn*cular
heads, H H. These rings, together with their
hE‘ddS and the Interposed dmphmn"m consti-
tute the body of the engine, and are supported
upon standards G G, by means of collars ¢ ¢,
through which passes a shaft, C, that is keyed
to the hub of the said dlm)hmﬂm as shown in
Fig. 4, plate 2. The stand chdb G o are hol-
low, and communicate below with steam-ways
in the engine-base J, which lead to a reversible
throttle- Valve K. Above the hollow standards
G G communmate with Lha,mbers a &, within

the rings A A/, through hollow Jonmal boxes

F IV, and the collars t v The latter are formed
on the heads H H’, and are received into the
sald journal- boxes and properly packed, as
shown in Fig.4. The throttie-valve communi-
cates with a steam inlet- -passage, m, and also
with an exhaust-passage, j, both 'of which are
made through thé engine-base J, as shown in
g, 1. The bhell of the throttle- Valve is dome-
shdped and the valve &, which is arranged

therem and supported upon afixed three-p orted

plate, .p, 1s constructed with ports p* a, and 4,
and k@ ed on a stem, k, carrying a ha,ndle, k"
By turning the valve % in one dir ection a com-
munication between one of the hollow stand-
ards and the steam-inlet m will be established,
and a communication between the 0pp0$1te
hollow standard and the exhaust-passage j will
be established. By reversing the valve b the

direction of the inflowi ing andoutﬂomnﬂ steam

will bereversed. Iwill here state that when the
engine is rotating the steam enters through one
standard and e;ahfmstb through the other, pass-
ing through the hollow diaphragm 1. Within
the cir (.,111‘11 chambers a @', surrounded by the
hollowrings A A/, Gylindrica.l drums B B/ are ec-
centrically arranged so as to rotate around sta-
tionary eccentmcs ¢ ¢/, through which the shaft
U passes, as shown in I‘1 4. Hach one of the
eccentric drums 1is Smaller in diameter than
the chamber in which it is arranged, and each

drum touches the hollow ring Surroundmg 1t
at one pomt only forming a butment, as shown

in Ifig. 1. Hach one of said drums is perfor-
ated at b b, so that steam can pass freely through
16 on 1ts way to or from the diaphragm K. Lat—

erally each eccentric drum is ground steam-

tight between the walls inclosing it. The axes
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of both drums B B’ coincide with each other,
and are located below the axis of the engine-

shaft C, and the peripheries of both dmms are

turned true and smooth. I have represented
the eccentrics ¢ ¢/, around which the said drums
revolve, as being made expansible, so that
compensation can be made for wear, but I do
not deem expansible eccentrics necessary, and
may use those which are not expansible and
substitute new ones when one pair wears out.
The main portion of each ececentric ¢ 1s seg-
mental, and cut out so as to receive one end
of a tube ¢/, which completes the cylinder, as
shown 1n Fig. 6. Between the flattened lower
side of the tube ¢’ and the adjacent surtace of
the segmental portion ¢ a wedge, w, 1s applied,

which is secured to a stem, ¢, that has tapped.

through its angular outer end a screw, s/. This
- serew passes through the journal-box below
shait C, and 18 used for adjusting the wedge
10, Wheu it is desired to expand the eccentric
¢ to the hub of the drunm that revolves around
it. The outer end of each one of the tubes ¢/
is rigidly held in ifs respective journal-box, so
that these tubes will not turn with the ennme-
shait. |
As above stated, the adjustability of the
‘eccentrics is not important, and they may be
made solid on their respective holding-tubes.
It will be seen that the drums B B/ will both
turn with the hollow rings, the diaphragm, and
the heads H H’/. Each one of the hollow 1ings
has a semicircular recess, ¢!, made 1nto 1t by
cutting away its lateral and interior walls, and
into each recess a three-winged piston, D, is
applied, which oscillates ﬁeelv by its pwots .
The wing 2 of each piston is perpendicular to
the wings 3 3, and these latter are of equal
length and curved so as to present an arc
whlch is concentric to a circle touching the
inner surface of the inner wall of the hollow
ring A or B, and the axis of motion of each
plbt{)ll is so arranged that the inner continu-
ous surface of the two wings 3 3 will be con-
centric to the axis of the shaft €, when the
wing 2 is in a line radiating fIOIll this axis.
When steam acts a2aINSt the piston D,1n the
direction of the ar ows indicated in Flﬂ 1, the
uppermost wing of the piston will be ples::.ed
closely against The periphery of the eccentric
drum, and steam will be prevented from en-
temnﬂ the exhaust-passage ¢* by the wings 2
and 5 and the eccentric drum B; but as the
engine revolves the chamber on the live-steam
side of the piston will gradually increase 1its
capacity until it finally communicates witl the

sald exhaust-passage ¢’ In this way steam

enters the chamber ¢ outside of the drum B,
on one side of the piston D, passes around the

‘hollow standard G/, ‘and passage m.
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said drum and exhausts through a® on the op-
posite side of the piston, thus giving one rev-
olution to the engine. This actlon of the steam
takes place on both sides of the diaphragm
simultancously; and I will now explain in what
manner the steam is admitted and allowed to
escape. I have previously shown how the
steam enters the body of the engine on one
side and escapes from the engine on the other
side. The diaphragin E is a hollow disk, which
is subdivided by radial’ partitions, into four
steam -passages, as follows: The steam-pas-

sage N admits steam through N' into the hol-
_Iow ring A, from which it escapes into cham-

ber a at a,l and acts against the pmton D,
pressing the end of the upper wing o %0d1nst_

the perlphel y of drum B, as shown in Kig. 1.

The passage N* at the bame time admits steam
through N? into the ring A/, from which it es-
capes and acts on the Oppomte piston D 1n
chamber ¢!, The steam from chamber a ex-
hausts through a2 N7, and N°; thence throngh
the web of drum B’ throuﬁh collar t, journal-
box I, hollow standard (ar’ and passage j.
The bteam from «* Q}J‘lal‘tbtb through N@® N°,
through the drum B/, through JOHPHdl DOX I“'
’When
the valve k is turned so as to admit steam into-
the engine through the standard G’, the rota-
tion of the engine will be reversed and the
btemn, after passing through the chambers «
' and rings A A/, will. exhaust through the
journal- box Iv, standard G, and exhaust- -pas-
sage J.
Having described myinvention, what I claim

| asnew, and desire to secure by Letters Patent,

18—
1. The perforated revolving drum B, ar-
ranged eccentrically within a chamber, «,
th,h is surrounded by a hollow ring A 1n

combination with the oscillating plston D fm&

hollow diaphragm &, substanti&lly as de-

Seribed

. The arrangement of rings A A/, pistons

D D and {,ccentmc drums B B/, on opposate

Sldeb of the hollow-ported dmphmﬂm E, 1n

combination with steam-inlet and outlet p‘t%-

sages communicating with the hollow stand-

ar db G G/, on which the engine-shaft € is sup-
ported, bubst.«_mtmllb as described.

3. The combination of the reversible throt-
tle-valve K, hollow standards G G/, hollow
journal- boxea I* IV, and an engine whlch TO-

tates bodily, bubbtantmlly as debCI‘IbE‘d
TOH\T DUN RICHARDSON.

Witnesses:
J. R. MORRIS,
S. D, HEWES.
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