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Zo all whom it may concern: :
Be it known that I, HARRY M. Mc€ALL, of
Latrobe, in the county of Westmoreland and
State of Pennsylvania, have invented certain
new and useful Improvements in Steam-En-
gines; and I do hereby declare’that the fol-
lowing isa full, clear, and exact description of
’_che invention, which will enable others skilled
in the art to which it appertains to make and
use the same, reference being had to the ac-
companying drawings, and to the letters of
reference marked thereon, which form part of
this specification. o R
This invention relates to certain improve-

ments in steam engines, and more particu-

larly to'improvements in compound or double
expansion steam engines. _
_ Theobject of the invention is to provide an
improved compound double expansion steam
engine exceedingly cheap, simple and dura-
ble in construetion, -very quick, rapid and
sure in action, extremely economiecal in- the
consumption of steam, and wherein a single
cylinder and piston are employed. .
The invention consists in certain novel fea-
tures in construction and in eombination 6f
parts more fully described  hereinafter and
particularly pointed out in the claim.

Referring to the accompanying drawings:.

Figure 1, is a side elevation of the improved
engine, the steam chest and slide valve being
shown in section. Fig. 2,is an enlarged view
of the cylinder in horizontal section, the
steam chest and slide valve being shown in
section, the slide valve being shown in a po-
sition it assumes when moving forward and
Jjust about o cut off the supply of steam from
the rear of the eylinder to the front thereof
and to open the front of the cylinder to the
exhaust. .

o indicates a suitably mounted eylinder.

b indjcates the piston in said eylinder pro-
vided with the forwardly extending piston
rod d, and the trunk ¢, extending rearwardly
through the rear of the cylinder. ‘

¢’ indicates the steam chest, preferably,
centrally located on the side of the eylinder,
and provided with a steam inlet pipe o, and
a suitable valve seat for the slide valve g,

. 50 operated by the valve rod f, by any suitable

connections. This valve seat is provided

with three parallel ports %, j, 7, controlled by
said slide valve. - The port k, is connected by
a duet with the port m, discharging into the
rear end of the cylinder at the high pressure
side of the piston. The central port j, re-

ceives the exhaust from the high pressure .

ond of the cylinder and discharges the same
‘into a duet discharging through port [, into
the front or low pressure end of the cylinder
to throw the piston back tothe high pressure
end of theeylinder. - The port¢,is the exhaust

'{ port.and receives the exhaust from the low

pressure end of the eylinder through port j,
and discharging the exhaust through pipe p,
which conveys it to any point desired. The
slide valve is provided with the recess or duet
P, in its inner face arranged to register with
said ports and to placé them in communica-
tion in the proper order. 'The ports are all
preferably of the same length, and the ports
4, and %, are preferably of the same width, but
the port %, is of approximately twice. the
width of either one of the other two ports;
and the-duct %, in the valve is of such width

6o

65

70

75

that when the valve is at its limit of rear- .
ward movement and starts forward the rear .

vertical edge of the valve will gradually open
the port %, see Fig. 1, and permit live steam
from the steam chest to flow into the high
pressure end of the cylinder and . force the
piston forward. While the valve is permit-
ting the livesteam to flow into the high press-
ure end of the cylinder the duet A, is located
over the ports 7, ¢, s0.that the steam from the
low pressure end of the eylinder is exhaust-
ing through ports I, 4, ¢, and the duct A, of
the valve. When the valve has exposed one
half of the port %, to the steam chest, the
valve starts on the return stroke and as it
gradually closes the port k&, to the steam chest
the opposite edge of said port %, is being
gradually open to the duet 7, of the valve
permitting the steam to exhaust from the
live steam end of the cylinder through port
m, and the inner half of port %, duct A, and

-ports 4, §; into the low pressure end of the

cylinder, and at the same time the valve
breaks communiecation between port j, and
the final exhaust port. When the valve has
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exposed one half of its width to the duect B,
it starts on the forward stroke. By reason
of this peculiar construction and arrange-
ment it will be observed that the steam is
quickly transferred from the high pressure to
the low pressure end of the ¢ylinder and that
it only has to travel the length of the cylinder
so that there is a minimum amount of waste
and the engine is operated with great econ-
omy of steam and great power is developed,
and the engine is exceedingly quick in ac-
tion, and but three ports and a single slide
valve are employed to accomplish the resnlt
desired. It should also be observed that the
stroke of the valve will be very short even
in a very large engine, and that the exhaust
through the passage in the slide valve forces
the same out so that the friction of the valve
on its seat is reduced to a minimum. Fur-
thermore the weight of the valve is compara-
tively low, therefore the force consumed in
operating the valve is reduced to a minimam.

This is a saving of great importance in oper-
ating engines. o

Having thus fully deseribed my invention,
what I claim as new, and desire to secure by
Letters Patent of the United States, is—

The eylinder of a compound engine having
its valve seat provided at the live steam end
with a high pressure port larger in area than
the low pressure port, in combination with a
slide valve arranged to partially extend over
said large port when taking live steam and
to close the port to live steam while the steam
is passing through it from the high pressure
tothe low pressure end of the cylinder, sub-
stantially as desecribed. :

In testimony that I claim the foregoing as
my own Iaffix mysignature in presence of two
witnesses. :

: H. M. McCALL.

Witnesses: _

HerBERT E. PECK,
LEeo J. LALLY.
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