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To all whom it may concern:
Be it known that I, WirzrLiam D. EpwARrDs,

of Boston, in the bt%te of Massachusetts, ha,ve*

invented a new and useful Engine, of Whmh
the following is a Spemﬁcatlon Iefel ence be-

1ing had to the accompanying dmwmws malk-

ing a part hereof.
MV invention 1s an engine Wlth onlv one

piston-rod and piston, but with two steam-
“spaces, the high-pressure steam admitted into
one of the two steam-spaces on one side of the

piston acting on the piston and then expand-
ing into the othex steam-space and again act-

ing on the piston before the spent steam es-
capes through the exhaust, as will now be

more fully described byr eference to the (h aw-

“1ngs, In which—

Fw ure 1 is an elevatmn, mrtly n seetmn
Fig. 21sa horlmnml cen-
tral section of 1 the CVIIH(‘]E‘J; of the engine shown
in Kig. 1. Fies. 3 and 4 are sections on lines
33 and 4.4 of FlO 2, on areduced scale. Figs.
5 and 5" to 8 ‘md 8”’ inclusive, are sectmna,l

dmgram%, showing the different positions of
the piston and of “the distribution-valve dur-

ing the operation.
(Jvlmde,l A has its he‘u]s @ o for med W1th
internal projections «¢* «’, which, in connec-

tion with plston B, make h]ﬂh-pl essure steam-

spaces B" B*and low- pressure steam-spaces B’

B*, so that the steam for running the enﬁme‘

ﬂowcs first into space B’, thereby forcing pis-
ton B 1n one direction, after which that SUP-
ply of high-pressure steam expands out of
space B’ and into space B, the pressure of

‘the low-pressure steam in space B' forcing
cylinder B in the opposite direction:; but as .
will be clear the pressure of the low-—pl essure

steam 1n space B* cooperates with the pres-
sure of a new supply of high-pressure steam
admitted to space B* to move piston B during

sure steam in space B’ cooperates Wlth the
pressure of the low-pressure steam in space
B* to move piston B during the opposite
stroke—that is, steam from the boiler 1s ad-
mitted to space B’ and steam from space B?

1s admitted to.space B’ simultaneously to drive

the engine one stroke, and from the boiler to
space B® and from space B’ to space B* simul-

Lmeougly to drive the enwme .‘:'Lt the opposu;c '
.stl oke.

The ends of plston B ht the inner smhce

ot CthdE‘] A and a,lso fit over the pr O]Gt:tmns _

& @ on the heads ¢ &', as clearly shown in the
drawings, and the partition / divides the pis-
ton B into two parts and serves as a2 means of
connecting piston B with piston-rod #'.

The bodv of piston B is provided with ports
d and d', one for steam-space B’., the other

Go

for space B and these ports ¢ and & are

controlled by valve D, whose through-ports

4% and @ serve to connect ports .:md ad al-

ternately with the steam-supply from valve-
chest K.
nately as inlet and outlet. p01 ts from spaces

B’ and B®; but while either is serving as an

outlet-p(}lt 1t opens only into port ]‘ oi valve
D. This port # has two branches, 7' 7% one,
S, opening through port /° into space B?, the
other, 7% thr oufrh port #* into space B,

In the posmon of mlve D (shown in F]ﬂ“ _

2) the exhaust-port #° is shown open to port

These ports & and o' serve alter-

%, while exhaust-port 7" is closed by valve

D; but on shifting valve D oz;haust-polt S
WIH be open and f closed. -

- Valve D is shifted by pm G eccentric on
crank-pin G fmd connecting-rod ¢:; connected

75

to valve-rod ¢, the pin G giving the neces-

sary motion to valve D in .‘:deltl()l’l to that
which i1t has with piston B, for in this ex-
ample of my Invention VELIVB D recipr OC&tPS

3o

with piston B and owing to the action of pin

(> is moved back an<l h:nth on piston B.
The supply-pipe H 1s provided with cub-
of'f plate H', which fits over. valve D and

covers. thr oucrh-pm ts d* d® except during the
time desired for admission of steam from the
steam-supply, the amount of cut- -off being
easily determined by the width of

' plate H"
le if pl.ﬂ,te

as will be obvious from Fig. 2, whi

Q0

H' were omitted that function would be per-

formed wholly by pin G—+that is, through-

ports &° d° are closed by plate H",’ as the

width of plate H' determines—and the rela-

95

tion of ports & and d and &* ' depend wholly _

on the relation of pin G with erank-pin G'—

that is, the travel of piston B is determined

by crank-pin G'—and plate H' is stationary,
except when moved for 1ewuht10n Whlle

100
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2.

valve D is reciprocated by pin G and piston
B by crank-pin G, and therefore valve D,

moved by pin G, will be moving in the same

direction as piston B, which is moved by
crank-pin G, but at a slower rate, and this
will move ports ¢ and & out of register,
thereby preventing further flow of steam into
space B’ at one stroke and move ports ¢ and
d*® out of register, thuscutting off steam from
space B®: but it will be seen that near the
end of a stroke the motion of piston B will
be opposed to the motion of valve D, and the
result will be the sudden opening of port ¢ of
space B’ at the beginning of one stroke and
of port @ at the beginning of the opposite
stroke. |

The operation will be plain from the pre-
ceding description, especially when taken in
connection with Figs. 5, 5* to 8 and 8", inclu-
sive, which show the positions of the piston
and its valve corresponding to the positions
of the crank-pin G’ and the pin ( eccentric

thereon, these being represented as to their

relative positions at G and G’ 1n the diagrams.

Thus when the pins (G and G’ have just passed

their inner dead-center, corresponding to the
positions shown in Fig. 5% steam is flowing
into space B’ from the boiler and steam from
space B? is flowing into space B®, while spent
steam from space B* is escaping through the
exhaust.
points indicated in Fig. 6% steam from the
boiler is cut off, but space B® is still con-
nected with space B’ and B* with the exhaust.
In Figs. 7 and 7* the pins G and " are about
to pass their outer dead-center, and the steam
in space B’ acts as a cushion while steam 1s
about to escape through the exhaust from
space.B’. In Figs. 8 and 8* the pins (= and
(" have passed their outer dead-center and
steam from the boiler 1s flowing freely 1nto
space B*and steam from space B’ into space
B*, while space B’ is open to the exhaust.. It
will be obvious that instead of steam other
elastic fluids may be used and also that when
external pressure is applied to reciprocate the
piston the engine will be a compressor, air,
for example, belng fi
haust into spaces B® and B®, and there com-
compressed to one degree and then further
compressed in spaces B’ B°, and thence dis-

When pins G G’ have reached the

rst drawn through ex-

760,062

charged into a reservoir through H. The
steam-channels 4 A" and 7 7' about the outer
and inner circumference ot the ends of piston
B are supplied with steam from valve-chest
F through small ports, as clearly shown 1n
the drawings, and serve to permit a thin film
of steam to travel in contact with the cylinder-
walls, raising the temperature of those walls.
While this is a desirable feature of my en-
oine, I make no claim to it in this application,
as 1t will form the subject of anotherapplica-
tion.

What I claim as my invention 1s—

1. The engine above described character-
ized by a piston with annular projections at
each end and a cylinder with internal projec-
tions at each end fitting within the annular

ends of the piston and the annular ends of

the piston fitting within the cylinder and over
the internal projections of the cylinder; com-
bined together and with valves and ports to

provide high-pressure steam-spaces formed

by the internal projections of the cylinder and
the inner walls of the piston, and low-pres-
sure steam-spaces formed by the inner walls
of the cylinder with its internal projections
and the annular ends of the piston, all ar-
ranged and operating substantially as de-
scribed. -

9. In combination a. piston with annular
projections at each end and provided with
ports dd ; acylinder with internal projections
at each end, the internal projections of the
cylinder fitting withintheannular ends of the
piston, and the annular ends of the piston fit-
ting within the cylinder and over its internal
projections; and valves with through-ports &’
d® controlling the ports d ¢ through the pis-
ton, all arranged and operating substantially
as described. . -

3. In combination a piston with ports & &
through it; valves with through-ports d* &’
controlling ports d ¢’ through the piston, and
a cut-off plate H' controlling the. through-
ports &” &, all arranged ahd operating substan-
tially as described. | :

WILLIAM D. EDWARDS.

Witnesses:
(r. A. RockwreLL,
C. B. MAYNADIER.
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