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ROLLA N. INK, OF MOSELLE, NORTH DAKOTA.

ROTARY STEAM-ENGINE.

SPEGIFICATION fﬂrmlng part of Letters Patent No. 524 763 dated Augu.st 21 1894,
- Apphcatmn ﬂled May 10, 1894. Sena,l Nn 510.740 (No model, )

To all whom it may concern:

Be it known that T, RoLLA N. INK, a cltlzen
of the United Sta,tes, residing at Moselle, in
the county of Richland and State of North

Dakota, have invented certain newand useful
Improvements in Rotary Steam-Enﬂ*meS, and
I do hereby declare that the followingisa full,
clear, and exact description of the 1nvent10n,.
whlch will enable others skilled in the art to-.

which it appertains to use the same.
My invention is an improvement in rota,ry

steam engines, and has for its objects to pro-
‘vide a piston which will fit closely to the in-
ner surfaces of the eylinder at all pointsand

during its entire revolution, forming a steam-
tight connection therewith; to provide a pis-
ton capable of automatic compensatmn for
the wear of its packing surfaces; to provide

a simple and effective valve whlch with the

piston drum, will form a steam- tlﬂ‘ht connec-

~ tion, separatmg the inlet and exhaust sides
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of the cylinder; to provide a rotary steam en-
gine with ports so arranged that the steam
will be supplied to the plston with gradually
increasing force and the exhaust steam with-

drawn mpldlv and completely; and, further-

more, to provide certain details of construc—

tion, whereby a rotary engine, simple in con-

struetwn will be eﬂ:‘eetwe in operatlon a,nd
may be rapidly reversed.

With these objects in view, my mventmn

resides in the structure as a Whole, in the va-
rious details of construetion, and in the com-
binations of the parts, all as herelna,fter more
partlcula,rly descrlbed a,nd as pomted out in
the claims.

The nature Of my 1nventlon mll more
clf:'a.a,l.'lj,zr appear from the following descnptwn, |

taken in connection Wlth the drawmgs 11:1

which— -
Figure 1, is a vmw showmﬁ* my engine in

vertical cross section; Fig. 2 a hke view,
| showmﬂ' am0d1ﬁed form of constructmn Flg |
, a view, partly in elevation, taken on line
| ::t:—-a: of Fig. 1, and viewed in the direction of
the arrow, Flg 4, a perspective view of the
piston, showing the members separated; Fig.

- 5, a section, taken on the line 4—4 of Fig. 4,

zo 6, a view in perspective of the combined inlet’
and exhaust Valve ; and Fws 7 a,nd 8 are de-__

and vlewed in the direction of the arrow; Flt,

taills.

g, rule-joint.
1 ally connected, as shown, to tongue-pieces, f*

A demgnateq the plston drum or sha,ft part
of which is within the eylinder B, and loeated
eccentrically with respect. thereto. The pis-
ton drum has oneof its ends lush withoneend

of the eylinder and extends thence through

suitable bearings in the other end of the cyl-

inder, where it may be provided with any suit-

able power-—transm1tt1ng mechanism.

C indicates the piston, which is located in
a transverse or diametrical slot, a,in the pis-
ton drum, and is adapted to shde therein.
This plston comprises two members, D, E;
the part D, having a tongue d, whlch IS

‘adapted to enter a recess, e, formed in the

part E. The two parts D and K are nor mally
pressed apart by means of the springs, d’ ¢/,
which are placed between them. As the pis-

ton drum is located eccentrically with respect
to the cylinder, and as the piston slidesin the

transverse slot a, during the revolation of
the piston drum, it is ewdent that if the two

sides of the piston abutting against the inte-

rior circular surface of the cylmder be pro-
vided with packing in the nature of shoes piv-
otally connected to the plston they will adapt
themselves tc the interior perlphery of the
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cylinder, and always bear flush against the

same. To this end, I provide on each side of
which comprises two members f, g, the two

arts having atongue and groove connection,
ff
ed ﬂ'es orooved to form, in connection with a
rounded pro;jectlon f ”*‘, on the shoes F and G,
The parts f, and g, are pwot—

g%, these tongue-pieces being recessed, re-
spectively, on opposite sides, f5, f¢, to allow
their ends to pass each other in the adjust-
ment of the parts D and E. The tongue-
pieces f2 g? fit in lateral recesses in the ends
of the pa,lts D and E, and are flush with, or

‘extend beyond, the ends of the piston. Sltu-j

~The parts D and E have their outel_

30

the piston the pwotal shoes F, G, each of
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ated within the parts D and K are Sprmﬂ's, f3,

f*, which bear against the parts f? ¢% and
tend normally to press them laterally a,pa,rt |
forming close connection w1th the flat inte-,

rior ends of the eylinder. -
It is plain from the constructlon of the

102

p1s-

ton, as just deseribed, that the parts D and.

E in eonnectlon Wlth ‘the 'springs d’, €’, W111
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between the diameter of the cylinder and the | seen that when the valves h, b/, are open, and

various chords thereof as the piston revolves .

within the eylinder; and it ig also evident
that any wear on either the lateral or termi-
nal faces of the piston will be compensated
for by the outward pressure of the two sets of
springs, d’, €', and f3, f4, so that steam-tight

~connection is always maintained between the

- piston and the cylinder at all points.

10

H indicates the steam-supply pipe, which
leads, in my preferred construction, shown in

- Fig.1,into a short, horizontally-disposed pipe,
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~ the exhaust port.

55

6o

B, B, B3 RS,

port or exhaust.
the piston to pass over the depressed side of

H’, which is open at both ends, so that either
end may be used as an exit for the exhaust
steam, as will presently appear. Situated
within the pipe H’ are the two sets of valves
Communication to the eylinder
is had through the ports &S A7, through the
medium of the branch-pipes A4, /% which con-
nect with the pipe H’. |
1, indicates my improved valve which, in
connection with the piston drum, separates
the inlet from the exhaust side of the eylin-
der. 'T'his valve may be described as ap-

proximating the appearance, in cross section,

of a crescent, and has projecting from its
convex, or lower side,and extending along its
entire length, the rounded tongue 7, which is
adapted to fit snugly in a eylindrical groove,
v’, in the cylinder casing, and to form there-
with a rule-joint. A longitudinal recess, b,
1s formed in the lower part of the eylinder,
and in this the valve ILis seated, extending the
entire length of the eylinder, its two ends be-
ing flush, respectively, with the two ends of
the cylinder. The curve of the valve I is
greater than that of the cylinder, and it is
thus caused to be rocked in its seat by the
passage over 1t of the shoes F and G. It ex-
tendsslightly beyond the ports A%, A7, whereby,
when one port 1s used as the inlet, the side

pact of the steam, and the opposite side of
the valve is thereby depressed over the other
This arrangement enables

the valve. - After the piston has gone beyond
the pivotal line of the valve I, it bears the
valve down over the inlet port until the pis-
ton has passed beyond it, thus opening wide
rt. It will be seen that one
side of the valve I is always kept close to the
piston, and piston-drum, forming with one or
the other a steam-tight connection atall times,
and thereby separating the inlet side from
the exhaust side of the eylinder. |

Connecting with the ports 2% 77, and open-
ing from said ports into the ¢ylinder, I pro-
vide grooves b’, b, in the interior of the cyl-
inder. The purpose of these grooves is to
keep the inlet and exhaust portsalways partly

~ open and thus to facilitate the ready access

of the steam to the piston, and in larger and

- larger quantities as the piston moves beyond

the inlet port, and also to permit the ready

and complete exhaust of the steam.
- From what has already_been- said 1t will be

l
!
l

of the valve 1 above it is elevated by the im-

LY

the valves h? h2closed, steam enters from the
supply-pipe H and passes through the valve
h', branch-pipe A® and port A7 to the ecylin-
der, thereby, by its pressure, causing the
valve I to rock to open wide port A7 and
partly to close port A%, The pressure of the
steam on the piston causes a revolution of
the piston-drum, the piston-members being
pressed apart by the springs d’, e/, follow the
contour of the periphery of the cylinder
closely, and the piston itself slides back and
forth in the slot ¢ in the piston-drum, the

70
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shoes F and G by reason of their pivotal con-

nection with the piston, always bearing flush
agalnst the interior of the eylinder. As the
piston revolves, the passage of each shoe over
the valve I will rock the same partly to close
port 2" and to open wide port ¢, whereby the
exhaust may escape more easily through said
port to pipe. /* and thence through the valve
h to the air. Assoon asthe shoe passes from
the valve, the force of the steam will agaln
open it, when the
be repeated. In order to reverse the engine,
it is only necessary to close the valves h, h’/
and open the valves A% RS, '

In Fig. 2 I have shown a modification. In

90

preceding operation will

95

this construction a curved pipe, H2, extend- .

ing a considerable distance up on each side
of the cylinder, is used instead of the short
pipe H’. Near the ends of the pipe H-2
branch-pipes A% &° connect with ports A1 Jit
in the cylinder.

steam. 'The entrance and exhaust of the
steam 1s regulated by the valves h, 2/, h?, I3,
as 1n the previous construction, and the op-

eration is in all respects the same, except that

the steam enters through both |
port i'' and exhausts through both ports A1
and h°. The engine may be reversed in the
same manner as previously described with
reference to Fig. 1. It is to be noted in con-
nection with this form of my invention that
the elements are practically the same as in
the form first deseribed, for the curved pipe
and the ports A and A" merely take the

port A% and

place of the grooves b’, ¥’, in the preferred

construction.
Having thus fully
what 1 claim as new, and desire to secure by
Letters Patent, ig— '
1. In a rotary engine, a cylinder, a piston-
drum located therein having a slot, a piston
adapted to slide in said slot, shoes, formed in
two parts having a tongue and groove con-
nection, pivotally secured to said piston, and

means, such as springs, for normally press-

ing the two members of

. the shoe apart, sub-
stantially as described. | .

_ 2. In a rotary engine, a cylinder, a piston-

slot, a piston formed in two parts adapted to
slide in said slot, means, such as springs, lo-

drum located eccentrically therein having a

These ports form additional
means for the entrance and exhaust of the

| Rele
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described my invention,

I20
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cated between the two members of the piston
and adapted

normally to press them apart,
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shoes pivotally secured to said piston, the
said shoes being intwo partshaving a tongue

- and groove connection, and means, such as

1o
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springs, pressing the two members of the
shoes apart, substentlelly as- end for the pur-

~ pose described.

3. In a rotary engine, a eylmder a piston-

- drum- located eecentrlcally therein having a
~ slot, a piston adapted toslidein the slot, said
| plStO]l comprising the parts D and E hawnn*-
a tongue and groove connection and pieces.

£, g, hevmn* a tongue and groove connection
with each other and a rule-Jemt connectlon
with the piston, tongue-pieces f? g
to the pieces ¥, g, respectively,end springs
within said piston bearing on sald parts D
and E and f, g, respectively, and tending nor-
mally to press them apart, substentlelly as
described.

4, In a rotary steam enfrme, cylmder,

piston-drum located therein having a diamet-
- rical slot, a piston, sliding in seld slot, in-

let and exhaust ports, a crescent - sha,ped
valve, controlling the ports, within said eyl-

2¢ inder and having a pivotal connection there-

with, and adapted to be rocked by the piston

- in 1ts revolutions, said valve having one of

20

its sides normally bearing against the piston-
drum, whereby a steam-tight connection is

always mairtained between said sideand the
- piston-drum and piston, substantially as de-

~ seribed.

40
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-5, In a rotary enﬂ'me, a eylmder a piston-

drum located eccentrically therein having a
slot, a piston adapted to slide in said slot, in-.
let and exhaust ports, and a crescent-shaped |
valve, controlling said ports, having a pivotal
connection with the cylinder and adapted to
berocked by the pistonin itsrevolutions, sub-

stantially as described.
6. In a rotary engine, a cylmder, a pleten-

“drum located therein carrying a piston, inlet
-and exhaust ports, a valve, controlling said

ports, within the cylinder and having a piv-
otal connection therewith, said valve being
adapted to be rocked by the piston in its revo-

lutions to open the exhaust and partially to
close the inlet port simultaneously, substan-
_tlally as and for the purpose set forth

* pivoted
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7. In a rotary steam engine,in combmetmn
wzth the cylinder, plston, and piston-drum, a

‘recess in said cylmder, an inlet and an ex-
haust port located in said recess, said inlet
port connected with a suitable steam-supply,
‘and a crescent-shaped valve, controlling said

ports, seated in the recess, and adapted to

be rocked by the piston in its revolutions to

open the exhaust and partially to close the

inlet port simultaneously, substentlelly as de-

scribed.

8. Ina rotary engine, in combma,tlen with
the cylinder, piston, and piston-drum, a re-
cess in said eylinder, a circular groove com-
municating with said 1ecess, combined inlet
and exheuet ports located in said recess and
connected with a suitable steam-supply,and a
crescent-shaped valve, controlling said ports,
seated in said recess and having a rounded

projection on 1ts convex side adapted to fit

snuglyin said circular groove, said valve hav-
ing a curvature greater than that of the cyl-
inder, whereby one of its ends is always in the
path of the piston and adapted to be rocked
partially to close a port when the piston passes
over it and to be rocked by the pressure of

has passed from it, substantially as described.
9. In a rotary steam engine, in combination

-mth a eylinder, piston and plston-drum, com-

bined inlet and exhaust ports in said cylin-
der, a valve controlling said ports, a pipe con-

taining twosets of Va,lves communicating with

said ports by means of branch pipes and a
steam-supply connected with said pipe.

10. In a rotary steam-engine, in combina-
tion with a cylinder, piston and piston-drum,

combined inlet and exhaust ports, Af, A7, AS, h9 |
in said cylinder, a valve controlling the ports --
h8, hY, branch-pipes connecting the inlet and
.exheust ports with a semi- _circular pipe H*
{ having twosetsof valves thereln, and a steam-

supply connected with smd pipe, substantlally
as described.

ROLLA N. INK.

W1tnesses o
| - B. L. BoGgosrt,:
ALTA M. INK
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| the steam to open said port when the piston
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