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- UNITED STATES

PateNT OFFICE.

B. DEMMING AND I’ARCY PORTER, OF CLEVELAND, OHIO.

IMPROVEMENT IN STEAM-ENGINES.

Specification forming part of Letters Patent No. 48,529, dated July 4, 1865.

To all whom it.may concern : ’
Be" it known that we, B. DEMMING and
D’ARrcY PORTER, of Cleveland, in the county
of Cuyahoga, and State of Ohio, haveinvented
certainnew and asefnl Improvementsin Steatm-
Engines; and we do hereby declare that the fol-

lowing is afull and complete description of the,

construction and operation of the same, refer-
ence being had to the accompanying drawings,
making a part of this specification, in which—

Figure 1 is a front elevation of the engine.,

Fig. 2is a side elevation. Fig. 3 is a sectional
view. Fig. 4 is a detached section. Figs. 5
and 6 will be referred to in the ‘description.

Similar letters of reference denote like parts

in the different views.

Our improvement relates to the herein de-
seribed arrangement of devices for operating
the valves of steam-engines for receiving and
exhausting steam, thereby using steam in the
most ecomomical manner.
 The steam-engine represented in Figs. 1, 2,
and 3, is of the ordinary construction of en-

gines of this class, exéepting the mode . of op--

erating the valves and the wanner of receiv-
ing and exhausting steam. .

A is the eylinder; B, the steam-chest, the
front part or cap of which is removed to show
the valves. ‘

The steam and exhaust-pipes communicate
with the engine in the usnal way. ‘

O and D are the valves that slide on. the
valve-seat I in the chest. The valves are hol-

“lowed -out or cup-shaped on the under side, as
shown at ¢ in Figs. 3 and 4.

¢ b are the induction and f g the exhanst
ports, that communicate with the cylinder and
exhaust-pipe respectively,in the.ordinary man-
ner., ‘

To the valves are secured rods I and J that
extend down through the lower part of the
chest through a stuffing-box, and are attached
atthe lower end to wrists I’ J/. To these wrists
are connected arms or levers H and K, that
are pivoted atn to a standard, P. On the other

- -end of the levers are wrists that exiend into
the groove 1/ in a cam, L, and are acted upon
by it operating the.valves. The cam ison the
crank-shaft B, and turns with it. To the crank
Sis attached a conneeting-rod, T, that has a
cross-head, T/, on the top, and operates the pis-
ton-rod U, as usual. .

The peculiar manner in which the cam oper-
ates the valves as it revolves is described as
follows: When the valves are in the position,
shown in Fig. 3, the lower induction-port, &,
is opened, and thie upper one closed, which
opens the upperexhaust-port, 7, and closes the
lower one.- When the valves C and D are first

‘moved into this position by the action of the

cam on the arms H and X, the cam.is in the.
position seen in Fig. 6, and the crank S is at
its live center in the upward stroke of the pis-
ton.  As the cam is turned around in the di-
rection of the arrow, the valves remain almost
stationary at this point, while the arms are
acted upon by the curves of the cam from 7 to
r/, and from ¢ to ¢, holding the exhaust-port
at the upper end of the cylinder, and the in-
duction-port at the lower end open, as repre-
sented. But as the lever H is moved by the
curve 7/ v/ of the cam as it turns, the outer end
of the lever is'lowered, which moves down the
valve D, quickly closing the lower induction-
port. At the same time the lever K of the
valve O is acted upon by the portion of the cam
from 7 to #, so that the valve O begins to move
downward a little after the lower valve com-
mences its downward motion, traveling the dis-
tance from ¢ to o/, as indicated in Fig. 5, very
slow, while the lower valve descends faster
from d to d' by the action of the curve s’ '/ on
the lever H, so as to open the lower exhaust
a little while before the upper induction-port

- is opened.” The object of this is to overcome

the resistance that the steam, if not thus ex-
hausted, would produce. When the crank has
reached its dead-center in the upward stroke
of the piston and it begins todescend, thelever
K, by the action. of the curve from 7/ to s of the
cam, gives an accelerated motion to the upper
valve, 0, in traveling from «'.toa’ of its dowh-
ward movement, which opens the upper induc-
tion and lower exhaust ports, when the valves,
levers;and cam:are in the position represented
by Fig. 4.. In this movement of the valves, the
lower valve, D, has nearly reached its lowest
point, or &, before the upper valve begins to
open the induction-port ¢, and thelower valve
is almost stationary while the upper valve is
moving from ' to a¢/’. 'When the valves are
in this position, the crank is at its live center
in the downward stroke. The valves are both
nearly stationary at this point as before, the
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levers being acted upon in the same manner by
the curves of the cam, until the curve r '/ ele-
vates the outer end of the lever, K, giving the
valve C an accelerated motion upward, clos-
ing the induction-port ¢, and opening the ex-
baust f, while the lower valve travels slowly
from d’ to ¢/, so that the upper exhaust-port
will open to exbaust the steam before the lower
induction-port is opened to receive it. Imme-
diately after the crank-shaft moves past its
dead-center in the upward stroke, the valve D
moves from ¢ to d, opening the lower induc-
tion-port, while the upper valve, having nearly
reached its highest point, is almost stationary,
opening the exhaust previous to the induction
port. Thus the valves are operated alike, al-
ternately opening the exhaust and induection
portsattheends of thecylinder,and either valve
. as it travels to exhaust has an accelerated
speed to the one moving to open the induction

N

ports; hence the steam is being exhausted be-
fore the induction-portis opened for the admis-
sion of steam. Consequently the wholeexpan-
sive foree of the steam is obtained without any
resistance .from the exhaustion, whereby the
steam is used in the most economical manner.

What we claim as our improvement, and de-
sire to secure by Letters Patent, is—

1. Thevalves C D, when arranged and operat-
ing in connection with four ports, in the man-
ner and for the purpose before described.

2. The arrangement of the cam L and levers
HXK,in combination with the valves and valve-
rods, substantially as and for the purpose set
forth. )

BERNARD DEMMING. -
D’ARCY PORTER.
Witnesses: -
W. H. BURRIDGE,
A, W. McCLELLAND.




