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UNITED STATES PATENT OFFICE.

LUTHER JOHNSON, OF GRAND LEDGE, MICHIGAN.

ROTARY STEAM-ENGINE.

a Sﬁeciﬁc.ation of Letters Patent No. 26,190, dated November 22, 1859.

To all whom 1t may concern:
Be it known that I, LurHeEr JoHNSON, of

- Grand Ledge, in the county of Eaton and

-
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State of Michigan, have 1nvented a new
and useful Improvement in Rotary Steam-
Engines; and I do hereby declare that the
following is a full, clear, and exact descrip-
tion of the same, reference being had to
the accompanying drawings, forming part
of this specification, in which—

Figure 1 is a vertical section of an engine

with my improvements, taken in a plane

parallel with the plane of revolution close
to one of the cylinder heads. Fig. 2 1s a
vertical section of the same in a line parallel
with the axis of revolution, showing some
of the parts in section. I'ig. 3 exhibits a
top view of the cylinder, and exhibits the
abutments in section. Ifig. 4 exhibits a
longitudinal view of one of the cut-oft
valves and the box partly in section.

Similar letters of reference indicate cor-
responding parts in the several figures.

My invention consists, firstly, in the em-
ployment, in combination with a shding
abutment, fitted to the outer stationary cyl-
inder of an inner revolving cylinder having
a concentric groove or channel closed per-
manently 1n one place by a piston extending
all across it, substantially as hereinafter de-
seribed ; secondly, in a novel system of cams
and connections for operating the shding
abutments and the cut-off valves of a rotary
steam engine; and thirdly, in a novel ar-
rangement of reversing valves for changing
the direction of the engine. '

To enable others skilled in the art to
make and use my invention I will proceed
to describe its construction and operation.

A is the stationary cylinder, made with-

out any heads.

B, is the rotary cylinder formed with two
concentric channels «, and «’, and having
the peripheries of the flanges b, ¢, ¢’, which
are left between and on the outer sides of
the said channels, fitted steam-tight to the
outer cylinder in which there are formed
orooves to receive packing rings d, d, d,
which preserve a steam-tight condition be-
tween the inner and outer cylinders. The
rotating cylinder B, is furnished with a
concentric shaft C, which works in bearings
in two standards D, D. DBetween the flanges
b, ¢, there is a piston e, and between the
langes b7, and ¢’, there 1s another piston ¢,

both radial to the shaft, and each extending

- all across and entirely closing its respective

channels, and these pistons should be placed
where they come in contact with the inte-
rior peripherical surface of the stationary
cylinder A. The said pistons are arranged

~on opposite sides of the cylinder, or at 130

degrees to each other. -

E, F’, are two sliding abutments arranged
side by side, and fitted to slide in to, and
out from the stationary cylinder A, and suit-
ably packed to fit the sides and bottoms of
the channels @, a’, one to each of the said
channels. These abutments are withdrawn
from the channels to allow the pistons to
pass them, and forced in agam atter the
pistons have passed them, by means of two
cams If, I/, one for each, said cams having
laterally projecting rims f, f, which work
between pairs of antifriction rollers ¢, 2,
and ¢’, A’, which are attached to the abut-
ments, the same cams serving also to operate
the cut-off valves (, G’, which are arranged
in a valve-chest J, above the cylinder.
These cams draw out the two abutments
alternately at regular intervals.

The cut-off valves ¢, &/, are of the hol-
low conical plug or cock kind, and one 1s
used for each of the steam chanmnels «, a’,
of the engine. From the seat of each of
these valves two steam-pipes I, and I¥, lead
to its respective steam channel ¢, or o', for
the induction of steam thereinto, one pipe
on each side of the abutment, but one or
other of the said pipes belonging to each
channel is always closed by one of the two
reversing slide-valves H, H*, (Figs. 1 and
3) which will be presently described, and
hence steam is only admitted on one side
of the abutments. The cut-off valves have
each two openings %, %, (Fig. 4) one to
communicate with each of its respective
steam-pipes I, T*, and the said valves receive
steam to their interior either from separate
pipes or from a single pipe covering both
their open ends. The said valves are ad-
justed in their seats to work steam-tight,
but yet with proper freedom, by means of
set-screws 7, 4, applied at their closed ends.
The pressure of steam against the interior

of the closed ends keeps the valves bearing
against the set-screws.

In order that the valves may be perfectly
balanced, each has two openings %, £*, pro-
vided in it opposite to the openings i, z*.
These cut-off valves are to shut oft the steam
from their respective channels before and

60

60

70

70

80

85

90

104

10€

11(




L0

o SR 96,190

during the drawing out and -replacirig of |

the abutments, and they are operated by the
cams I, I, through the agency of two yokes

K, K’, two rods L, L’, and two levers M, M’,

the said yokes having their extremities
grooved to fit the laterally projecting rims
7, [, of the cams on opposite sides of where
the said rims are received between their re-
spective rollers ¢, A, or ¢’, A’, and being
connected by joint pins s, s”, with the lower

ends of the rods L, 1L/, and the said rods

working vertically through guides in the
framing and connecting by slot and pin

~ connections ¢, with the levers M, M’, and the
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sald levers working on fixed fulcra m, m/,
secured In opposite sides of the steam chest
and connecting by slots », ¥, with arms 7, n’,
with which their respective valves are fur-
nished, one yoke, rod and lever being used

tor each valve.

The reversing slide-valves X, H*, are ar-

ranged to slide longitudinally to the cylin-
der 1n suitable cavities provided to receive
them outside of the cylinder, and are cov-
ered by bonnets N, N*, to which the induc-
tion pipes I, I, and 1%, I*, are connected
and to which the eduction pipes also are
intended to be connected. The eduction

pipes are not, however, shown in the draw- |

ing, but only the openings p, »*, where they
arg applied?’ The slide V&ﬁ’@g H, H*, have
each four openings ¢, ¢’, 7, 7/, viz: two ¢, ¢/,
for the induction of steam, and two 7, 7/,
for eduction, the said openings being so ar-
ranged relatively to each other that by a
longitudinal movement of either valve its
two induction openings may be brought op-
posite to its respective pipes I, I, or I*, I*,

and 1ts eduction openings at the same time

opposite to 1ts resgective eduction pipes or
orifices 7, 12-!1?1’ or p*, p*. Hach of the said
valves is furnished with a pin 2, which

works through a slot ¥, in its respective bon-
net, and serves to connect it with a hand-

lever P, which is arranged to work on a

fixed fulcrum 4, on the top of the cylin-

~ der, and the said valves are so arranged rela-

tively to each other in their connection with
this lever that when the orifices ¢, ¢, of one
of said valves are opposite the induction

pipes on one side of the abutment, the ori-

ficés 7, 7, of the other one are opposite the
eduction openings p, p, or p*, p*, on the

other side of the abutments, or vice versa,

so that when steam is being admitted to the

ments 1t 1s exhausting from them on the
opposite side of the abutments. By the
shifting of the lever P, the two valves are
operated simultaneously to reverse the con-
dition of the openings of the valves and
thus reverse the direction of the operation
of the engine, whose inner cylinder is caused
to rotate 1n the direction of the black arrow
shown in Fig. 1, when steam is admitted by
the pipes I*, I*, and allowed to exhaust by
the openings p, p, as indicated by the red
arrows 1n the same figure, and to rotate in
the opposite direction when steam is ad-
mitted by the pipes I, I, and allowed to
exhaust through »*, p*. S

I do not claim broadly forming three
sides of the steam way of a rotary engine
by making a groove or channel in the re-
volving inner cylinder. Neither do I claim
separately either the operation of the abut-
ments or of the cut-off valves of rotary en-
gines by means of cams applied outside of
the cylinder; but -

What I claim as my invention, and desire
to secure by Letters Patent, is:— -

1. The employment in combination with
a shiding abutment, fitted to the outer sta-
tionary cylinder of an inner revolving cyl-

inder having a concentric groove or channel
closed permanently in one place by a piston
extending all across it substantially as
herein described. - o

2. Operating the abutments E E’, and the
cut-off valves G G/, by means of the same
cams B F, through the agency of rollers
9, by 9", k', or their equivalents applied to
the abutments and yokes K, K’, rods L, L,
and levers M, M’, and arms n, n’, applied to
the cut-off valves, the whole arranged and
operating substantially as herein described.

3. The two sliding reversing valves ap-
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‘two channels @, @, on one side of the abut-
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plied in combination with the two sets of

steam pipes in relation to the abutments,
and operated simultaneously by a single le-
ver substantially as herein described.

LUTHER JOHNSON.

Witnesses: -
TrOoMAS W. Loring,
Isaac R. Warpo.
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