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To all whom it may y concern: -
‘Be it known that I, FRANK. B. ALLEN, a ¢iti-

zen of the United States, residing at Salt Lake |
City,in the county of Salt Lake and Territory

of Utah,have invented certain Improvements
in Rotary Steam-Engines, of which thefollow-

- ingisa spemﬁcatmn

My invention relates to 1mprovements in

that class of rotary steam engines wherein

IO
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the steam is admitted to a series of steam
cylinders through a central live steam port,
said cylinders bemﬂ* arranged in the form of

a ring about said Steam p01t with their pis-|

tons bea,rmﬂ* against an eccentric annular
casing, whereby steam admitted to said cyl-

“inders in succession serves to force said pis-

tons against said casing and thus cause the

ring of pistons to 10ta,te, and the object of

my mventlon is {0 improve the general con-
struction of such engines, wher eby' the faults

of previous constructions, excessive friction

and consequent wear and _leakaﬂ*e, are in a

- great measure obviated.

My invention will be fully described hele-

inafter and its novel features cmefully de-

fined in the cla,lms

In orderthat my 1nvent1bn may be the better'

|

nnderstood I have illustrated in the accom-

- panying drawmm a rotary engine of this
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oeneral ehameter cons‘tlucted accordlnw to
my invention, in which— |

Tigure 1 is a face or front view of the en- |

~ gine, the cover or face plate of the casing be-
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ing omitted in oldel to illustrate the pmts

behmd it. TFig. 2 is a cross section of the en-

- gine taken at 110’]113 angles to Fig. 1 and in the
, plane mdma,ted by line 2—2 in said figure.

Fig. 3 is a vertical mid-section of the engine

.aken at right angles to Fig. 2 and in the

plane indicated by “line 3—3 in said figure.
Fig. 4 is a partial cross section taken sub-

Stantlally in the plane indicated by line 4—4

in Fig. 3, the outer casing being omitted.

Kig. 5 is a longitudinal seetlon and end view

of the steam cylmder detached.. Figs. 6, 7,

8, 9,10, 11, 12, 13, 14 and 1o are detached de-

tall vmwsa whlch will be

ferred to. | |
Tn the dr awings A represents the annular

her emaftel re- |

“on the inner end thereof.

be bolted or othermse secmed to the cas-

ing A.

B is the steam chest which is cvlmducal'

in shape and is fixed JIJSt above the center of

the casing A, as seen in Fig. 1, so that their
respectwe cucumferenees are eccentmo to

one another.

( is the rotating ring member or section
carrying the &eveml stea,m cylinders C*, of
which four are shown in the drawings, al-
though the engine may be pmwded with any

suitable number. |
¢ are the pistons within the cylinder C”‘
each of said cylinders being cut away at the
upper and lower sides as shown in Fig. 5, in
order to form guides to guide the plston ¢ in
its longltudmal movements

On each of the pistons ¢ is mounted a pair
of wheels or rollers ¢*, which rotate upon
shafts ¢’*, secured to the ends of pistons. c.

6o

The peripheries of these rollers bear or roll

upon the eccentric inner surface of theannu-

lar casing A of the engine, and as the piston

is for eed out by the pressure of the steam ad-

mitted to the eylinder behind it, said wheels

1 will roll down around said eccentllc surface,

75

turnmg the rotating member or ring section

C in the direction of the arrow z, seen in Fig.
1, as will be readily understood.

To the face or cap plate A* of the engine
‘casing is secured by means of bolts or the llke,
a bent or U shaped ecasting or tie bar A’,
against which the steam chest abuts at 1ts ex-
pocsed end, serving to support said steam chest
and to Gountera,ct the pressure of the steam
The supply pipe K,

80

from the steam generator or boiler, passes into

the steam chest B, which it taps at a right
angle, where it commumcates with a passage
e, eitendmﬂ* lengthwise of said steam chest.
The valve D is seated under the inner end of
said steam chest and has a bore or passage e”,

‘co-inciding with the passage e, which passage

is of the cross section seen in Figs. 3 and 11,

90

consisting of three connected b01es Whereby |

the valve is adapted to admit steam to the

cylinders when turned to dlametueally oppo-

site posﬂuons

¢l is the live steam pmt in the mlve D atthe

o box-like ca,smﬂ*of the engine, which casing is | upper end of passage e¢*, and c’; is the port
provided mth a cover sectlon A~ adapted to | for admitting steam to the cylmdel G“’* behmd*.
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the piston ¢, which portis formed partly in the

rotating ring section C, and extends through

the rear end of the wall of the eylinder C*, as
illustrated in Fig.3. Thecylinder C* receives
and exhausts steam through the one port ¢/,
as will be hereinafter explained, said port be-
ing carried around, as the ring section C ro-
tates, into co-incidence with the exhaust port
d*, in the valve D, which port communieates
through a passage d’, with the exhaust outlet
in the steam chest B. This passage d’ in the

- steam chest is branched at its lower end into

20
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two bent passages, into the lower straight por-
tionsof which branchesarefitted slendertubes
d’’, which abut at their upper ends against
spiral springs d’’’ set in the upper ends of the

respective branches of passage d’ whereby

sald tubes are kept pressed out with an elas-
tie, yielding pressure below the level of the
lowersurface of the steam chest B. The valve
D is thus held away from the lower surface
of the steam chest B, whereby a steam space
is maintained between said valve and steam
chest, and a tight joint is maintained between
the exhaust passages in the steam chest and
valve by means of said springs, thus avoiding
any loss of power due to the escape of live
steam into the exhaust passage d/. The pas-
sage d’ communicates at its upper end with
an exhaust pipe E* which serves to convey
the exhaust steam from the steam chest to the
outer air.

I will now describe the operation of the en-
gine, referring more particularly to the first
four figures of the drawings for illustration.

The steam beilng admitted to the steam
chest B from the generator or boiler, and the

valve D being open as seen in the drawings,

passes through said steam chest and valve in
the direction of the arrows ¢ in Fig. 6, and out
through the steam port d therein. Entering
the cylinder C* through the portc¢’, the steam
forces the piston ¢ outward, the wheels or
rollers ¢* on said piston pressing forcibly
against the eccentric inner surface of the cas-
ing. Byreasonof the eccentricity of this face
of the casing, the wheels will roll down around
said surface, in the direction of the arrow x
in Kig. 1, said rolling movement continuing
until the widest portion of the space between
the casing and steam chest shall have been
reached. DBefore this point has been reached,
however, the steam will have been cut off from
said cylinder by the passage of the port ¢/,
around out of co-incidence with and beyond
the live steam port d in the valve, thus allow-
ing time for the expansion of the steam with-
in the eylinder, whereby a much greater pro-
portion of itsforce may be utilized than where
the steam is allowed to entirely fill the cylin-

- der before being cut off. By the time the
~widest portion of the space between the cas-
ing and the ring section will have been
reached, the port ¢’ in the cylinder will have
passed around into co-incidence with the ex-
haust port in-the valve, when the exhaust will
begin, said exhaust continuing for a half ro-

|
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tation of the ring section C, or until the nar-
rowest portion of the space between the cas-
ing and ring section, (that at the top in Fig.
1) shall have been reached. By the time the
aforesaid cylinder has commenced to exhaust
the port ¢’ of the next eylinder C* in the ring
section C will have been brought around into
co-incidence with the live steam port d in the
valve and steam will enter said eylinder
through said port, forcing the piston out and
repeating the operation as before described.
Thus 1t will be seen that one or more of the

cylinders in the ring section is always open

to the live steam.

I'will now deseribe the construction and op-
eration of the valve and steam chest, refer-
ring more particularly to Figs. 6,7, 8 to 14,

~which are details of the steam chest, valve

and valve rod, detached. o

The steam chest B is ¢ylindrical in form,
being as before stated set eccentrically to the
peripheries of casing A, and said steam chest
projects out beyond the side of said casing
through face plate A%, and abuts at its outer

75
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end against the bent casting A’, which serves

as a stay to preventsaid steam chest from be-
ing blown or forced out under the pressure of
the steam.

S 18 the shaft of the engine which is set se-
curely in the ring section on that side op
site the steam chest, and said shaft finds a
bearing at G in the casing of the engine. The

end of the ring section on the side opposite

to shaft 5, is rounded off the main portion
thereof being square as seen in Figs.1and 3,
and said rounded portion finds a bearing in
the said face plate A*, wherein it may turn.
Between the end of the shaft Sand thesteam
chest I3, sets the valve D, normally pressed
down against said shaft and away from the
steam chest by the spring tubes d’’ d”’, as will
be clearly understood.

D> is the valve stem which passes through T

a longitudinal opening formed for it through
the center of the steam chest and valve, and
1S provided at its inner end with a square
head, D" which fitsintoa corresponding square
recess 1n the valve D formed to receiveit, On
its outer end, beyond the steam chest B, this
valve rod is provided with an operating or re-
versing lever, whereby it may be turned by
reversing the lever, said square head D’ serv-
ing to lock the valve to its rod, as will be
clearly understood.

In reversing the engine it is only necessary
to givea half turn to thisreversing lever, when
the live steam port in the valve D will be
turned to the position occupied by the ex-
haust outlet as seen in the drawings. The re-
sult of this will be readily observed, the en-
gine will take steam when it should exhaust,
and consequently will stop.

1 do not wish to limit myself to the precise
construction and arrangement of the parts as
herein shown, as these may be varied to some
degree without departing materially from the
principles of my invention. For example it
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is. not essentml that the casing A should en-

1O

tirely inclose the rotating member C, or that

such casing shall be a true circle eccentrm to
the center of rotation of said rota,tmn' mem-

‘ber. Indeed,solong as the distance between
the peuphely or 11131de surface of said casing -
fromthe centerof rotation graduallyi increases,

the form and extent of said surface 18 not es-
sential. - -

Having thus desonbed my mventlon I

claim—

1. Inar ota,ry enﬂ'me, the comblnatmn with
a ring section carrying the steam cylinders |
and plstons, of 4 stationary steam chest about

which the ring section rofates, and a valve

~arranged also in the ring sectmn back of the

20

stea,m chest and 1ndependent of the same;

“substantially as shown and described.

2, Inarotarysteam engine the combination
with a movable ring sectlon carrying steam
eylinders and plstons arranged in the cy]1n~
dercs, of a stationary steam chest a valve in-

~dependent of the steam chest and back of the

same, and the valve stem having a polygonal
head adapted to fit into a correspondmo*ly

shaped recess in the face of the valve; sub- |
stantially as shown and deseribed.

3. In a 10tmy engine the combination w ith

‘a case, of a ring section Journaled eecentu-
cally within the case, said ring section having 3o
ports,thesteam cylinder ar 1an0*ed on the ring

| section and also provided Wlth ports, the pis-
tons arranged thereon provided with rollers

at their outel ends, the stationary valve hav-

| ing inlet and exhaust ports, the stationary 3s
steam chest having inlet and exhaust pas-

| sages, and the spring pressed tubes arranged

in the rear end of the steam chest and adapt— )

1 ed to bear against the face of the valve; sub-

stantially as and for the purposes sel forth. 4o
4. In a rotary engine,the combination with
the steam chest and the ring section mounted
10tat1vely thereon, of the va,lve D, for govern-
ing the admission of steam to the cyhndels
on said ring section, said valve provided with 45

| two connected stealn passages, equidistant

 from the valve center, whereby a certain de-.
gree of elasticity is imparted to said Valve, as

l and for the purposes set forth.

In witness whereof I have hereunto signed so

my name in the presence of two subqerlbmn'
mtnesses

"FRANK. B. ALLEN.
VVltnesses .
JOHN D. CAPLINGER,
. LEWIS SCHOPPE.
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