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IMPROVEMENT IN ROTARY 'STEAM-E.NGINES.

The Schedule referred to in these Letters Patent and making part of the same

To «ll whon it May concern: - .

Be it known that I, Puinipr CRAMER, of the city
and county of Providence and State of Rhode Island,
lave invented @ certain new and useful Rotary Steam-
Engine, : : »

My invention consists in v certain novel- arrange-
ment of steam-chambers, with valves and operative
devices, by means of which wmotive-power is derived
from the force of a column or columns of discharged
steam acting upon the atmosphere; and 1 do hereby
doclare thas the following specification, taken in con-
nection with the drawings furnished and forming a part

of the same, is a true, clear, and: exacs deseription

thereof, reference being had to the drawings.

Figure 1 represents, in cross-seetion, one of my en-
gines, .

Figure 2 represents the satng, with one of its sides
removed. ' )

Tigures 3 and 4 represent, in detail, a portion of
the mechanism for controlling the operation ‘of the
valves. :

The sae letters of referenee are sased in all the

“fignres.

My engine is mounted upon & hollow-pipe shaft,

-through which steam s inducted to its interior, The

whole is incased within a chamber into which exhanst
steam is delivered and from which it is discharged.
For the -purposes of illustration. Ihave, prepared
drawings which exhibit au engine of rectangular form,
iaving upon opposite edges, it or near each endl, pro-
truding chambers. T : . _
A represents the outer casing or chamber contain-
ing the engine, and into which steam is discharged,
andd from which it escapes ab «. ' ‘
B represents the main shaft, upon which the engine
is mounted, and with whicli it revolves. Tts bearings
ave monnted in the’sides -of the chamber .\.; This

_main shaft is alsv the iilnetion sten-pipe, and at b

the stéam-pipe from the boiler is connected after the
manner of stich conneetions in oscilfating cugines.

O represents the side and corresponding ends of the
exterior of the engine. i

D represents the edges and eorresponding ends of

.the same.’

1 is the main steam:ehamber, into which steam is
condueted diveet from tlre boiler, by pipes, through
pipe-shaft B, and in which the degree of steanr press-
ure is always the same as in the Doler, with whieh it
has a diveet connection. |

1 and I are auxiliary stean-chambers, into which
steam, at intervals, is alleriately admitted from cham-
ber B, 2nd from whiely, et proper alternating intervals,
it is discharged into the outer chamber, within the
walls or casing A, thence to spuce.

G is a slotted slide-block passiug thirough a slof in
the pipe-shaft B, and at right angles to it

H and 1’ are valve-rods, secured into the opposite
ends of slide-blocks . Both operate valves in the
main steam-chamber I3, rod H extending into auxil-
i]:‘u'y-clmmber 17, and rod H' extending into chamber
* . :

I and I’ are slide-valves, by which steam is per-
witted to escape through eduction-ports e from the.
main into the auxiliary-chambers. ‘Chey are ope-
rated by the valve-rods H, to whicl they are attached,
in sucl a manner that when one valve is dpen the
other is closed. )

K and K are cylindrical chambers parallel with
the valve-rod, and which form a portien of the parti-
tions between the main and auxiliary steam-chambers.
These chambers X have heads at their euds furthest
from the pipe-shaft B, through which the valve-rods’
pass in the usual wanuer of piston-reds. A short
distance from the inside of the heads, in the walls of
these chambers, are several apertures d, which open
intg the auxiliary chambers.

T, and 1/ are plungers or pistons sceured to the
valve-rods, aud fitterd nicely to the interior of the cy-
lindrical chambers K. These plungers are of a hick-
ness greater than the diameter of the apertures ¢, so
that, when the plungers ave opposite. theieto, they
are all completely closed. o

M and AL ate slide-valves in the auxiliary steam-
chambers. They are secured to and operated: by the
valve-rods H, upon which they are so set that when
one valve is open the other is closed. ’

Phese valves coutrol auxiliary eductiou-ports f
through which steam is permitted to escape into .
space, or into tlie interior of the outer or-incasing-
chamber, and thenee to space. :

N isa pulley upon the main shaft B, from which
puwer may be taken. _

The operation of {he meclianism, thus far deseribed,
is as follows: ' .

Referring to fig. 2, main steam-chamber E, it will
e observed that slide-valve I has closed the educ-
tion-port’ ¢, while the vélve I'is below its port ¢,
which is, consequeutly, open. -

Tu auxiliary steam-chamber ¥ it will also be ob-
served that its valve M, at port f; is open, while in
chamber I valve M and port f ave closed.

. Steam is let into the main chamber 1, which freely.

escapes by port ¢, valve 1y ab right. angles to the line

of the axis of the engine, into auxiliary chamber I,

thereby inducing a rotary motion of the engine in an -
opposite direction. v )

When the pressure in the auxiliary chamber be-.
comes equal to that in the main, steam ceases to
fow in that direction, and pressure is expended upon
the piston L, which, having but ah atmospheric press-
ure at its back, gives way, moving the valve-rod in

_that directien, closlng valve T ant cpening valve I_,



permitting steam to flow through the port ¢ into, aux-
iliary-chamber I, ‘

By this same action port f, by valve M, has been
closed, while valve M/, with its port, has been opened.

Auxiliary-chamber F*, having a pressure eqgual to |

that in the main chamber, discharges its .steam

through port f, at valve M, inducing by its action an
accelerated rotary movement, -

When the pressure in auxiliary-chamber I equals

- that in the main chamber the pressure in chamber T

hag, hecome so reduced that the foree of the steam in

chamber E, upon the plunger I/, moves it forward with
the valve-rods H, again opening valve I’ and closing
valve I in ehamber H, closing valve M’ and opening
valve M in the chamber F. -

By the opening of the valve M steam escapes by

its port f; as before deseribed, contributing additional -

aceelerated motion and power to the motor. :

Each of the slide-valves is. provided with a spring,
I, to secure proper engagement with its seat.. -

It will be at once observed that, without some ad-
ditional means to secure prompt action of the valve-
rods H their motion would be too sluggish, and the
time occupied in effecting its changes of direction
wouid be too great to seeure a desirable and practical
result. I have, therefore, invented a means for se-
curing the prompt action of the valves, which, I will
now proceed to describe. .

O is a slide-rod, extending nearly the length of the
pipe-shaft B, in its interior.

Its inner end has a bearing in a cross-piece secured
to the inside of the pipe-shaftt.: .

It also has another bearing in the outer Lead of
the pipe-shaft B, at ¢, through which it extends.

-Its outer end is embraced with u sleeve, %, the
ends of whiclk are. square, while the intermediate
portion thereof is round. The square portion of the
sleeve & is fitted to slide-bearings at each end:

Upon the outer end of the slide-rod O is a screw-

thread and nut. = The latter is turned up on the rod "

until its inner face engages closely with the outer end
of the sleeve k. :

Upon the round portion of the sleeve & is mounted
a couical loose pulley, Q, which fias a vertical bearing
at its inner end and a cam-face at its outer end.

A pin, sef in the sleeve k, projects therefrom.and
engages with this cam-face in such a manner that, as
the pulley revolves, the sieeve is thrown out, carrying
with it the sliding rod O, which, as the cam-face re-
cedes, follows it closely, being actuated by a spiral
spring, I, which embraces the rod O within the pipe-
shaft B, o o

This rod O, at the center of the engine, passes
through the slot in the slide-block G, and at right an-
gles thereto. R :

On each side of the slide-block G there are corre-
sponding shoulders, as shown in figs. 3 and 4 more
clearly. :

Upon the sliding rod O, are two stop-blocks, m and
n, which, by means of spiral springs. p, arve mudfs to
constantly press against the opposite-shouldered sides
of the slide-block G. :

. It'is to be remembered that the stop-blocks m and
n are go fitted to the slide-rod G as to slide freely

thereon.

2

Between “their inner faces, securely pinned to. the
tod O, is a collar, shown in dotted lines in figs. 3 and
4, and marked 7. ' '

Referring more particalarly to fig. 8, it will+be ob
served that the stop-block n engages with ‘the shou'-
der in the slide-block G consequently preventing the
valve-rod from being moved in the direction of its ar-

TOW.

The lower valve being openand the upper. closed,
as shown in fig. 1, the- pressure upon piston L is nor
permitted to move the vod by reason of this stop-
block #. s

Upon drawing out the rod O in the direction of its
arrow the collar » on the rod engages with the inner

-side of the block » and causes it to move with the rod

and disengage from the shoulder in the slide-block ¢.
allowing. $he piston, valve-rods, and valves to move
upward until the shoulder on the opposite side of the
slide-block passes the stop-block e, which, by engag-
ing therewith, (see fig. 4,) prevents any return action
until the rod O is released and forced back by its
spring, by which action the collar » engages. witlh the
inner end of the stop-block m and forees it out from
the shoulder, and so on at proper intervals, to be de-
termined -by practice or as may be required in each
engine. - ) o
. Power may be applied to this conical pulley as if to
an ordinary regulator or governor, to whicl the usual
devices may be attached for increasing or decreasing
the speed thereof, and thus effect the action of the
tad O, and thereby control the operation of the steam-
valves. A

The motion of the valves is very rapid, and the
space in the cylinders L, between the apertures d and

the inside of the cylinder-heads, is sufficient to afford )

an air-cushiony upon which the force of the blow wonld
be practically expended.

In praetice, L purpose to increase the number of
the auxiliary-chambers to  any-desired extent, in or-
der that the power of the steam, when i5 shall pass
from the final auxiliary-chamber into space, may be
practically exhausted. o

Having thus described my invention, _

I claim as new and desive to secure by Letters
Patent— - ' : : v

1. The main steam-chamber E, in combination witis
two or more auxiliary steam-chambers F, mounted
upon the pipe-shaft B, provided with suitable educ-
tion-valves, operated by the divect pressure of steam,
and arranged to deliver two.or more columns or jets
of stean into an iiterior or exterior space -at right
angles to the line of the axis of the engine, substan-
tially as deseribed. -

2. In combination with a rotary steam-engine, hav-

ing a main and two or more angiliary steam-chambers,
and valves operated by the direct pressure of steam,
the sliding rod O, stop-blocks m and =, sliding bloele
G, and cam-pulley Q with sleeve I, the whole being

arranged to control the action of the valves, substan-

tially as shown and described. .
PHILIPP ORAMER.

Witnesses: -

W SANFORD,

JHARLES HEPR.
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