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No. '771,5‘51.

UNITED STATES

Patented October 4, 1904.

PaTENT OFFICE.

WILLIAM H. HUGHES,

OF CLEVELAND. OHIO.

STEAM-EXPANSION ENGINE.

SPEGIFIGATION forming part of Letters Patent No. 771,551, dated October 4, 1904.

Application filed January 2, 1908, * Serial No. 137,469,

{(No model.)

To all whom it may concern:
Be it known that I, Wirruiam H. HueHEs, a

citizen of the Umted States, and a resident of

Cleveland, county of (Juyaho oa, State of Ohio,
have mvented certaln new a,nd useful Im-
provements 1n Valve-Movements for Steam-
Expansion Engines, of which I hereby declare
the following to be a full, clear, and exact de-
seription, such as will enable others skilled in
the art to which it &ppertams to make and use
the same.

My invention relates to improvements in
non-balanced cylmder valves for tandem and

other compound engines in which the steam

1S used expanswely, and the objects of the

invention are to provide in connection with

the valvé automatic means for operating it as

SO0N a8 the live steam is admltted to the en-
gine.

The invention also has reference.to means
for employlno' the larger cylinder as a high-
pressure engine. This portion of the device

is useful when a greater poweris desired than

the normal capacity of the engine or when

starting and the small ports are cold and

likely to congeal the steam.

My mventmn consists In the combination
and arrangement of the various parts and con-
struction of details, as hereinafter described,
shown in the accompanying drawings, and spe-
cifically pointed out in the claims.

In the accompanying drawings, Figure 1

1s a central longitudinal Vertlcal section

through high and Tow pressure cylinders and
valve - chamber showing live and exhaust
steam ports. Flﬁ‘ 2 1s a rear elevation of
the engine and valve-chamber showing valve-
operating mec anism.  Kig. 3 1S & loncrltudl-
nal central section of ‘the accessory or start-
ing valve and operating mechanism therefor,
whlch 1s engaged by the piston of the larﬂ‘e

~or low- -pressure cylinder.
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In the views, 1 is the live-steam or high-
pressure cyhnder 2, the large or low-pres-
sure cvlinder.

3 and 4 arethe pistons in the respectwe cyl-
mders

9 18 the common piston-rod.
6 1s the valve-chamber. 7 is a valve-stem
therein, at one end of Whlch 1s the cylinder-

__Whlch the live steam 1is

valve 8, which regulates the entrance of ex-
panded steam to the low - pressure cylinder
and the exhaust therefrom, and at the other
end is the smaller cylmder valve 9, which
regulates the admission of live steam to the
high - pressure cylinder and exhaust there-

from.

10 isthe live-steam-admission pipe; 11, the
pipe through which the steam is exhausted
from the engine.

12 is an inter medlate valve-chamber into
irst admitted.

13 1s a central passage in the valve to the
high-pressure cylinder through which the
live steam is admitted thereto.

14 1s a longitudinal passage on the back of
the chamber through which the exhaust from
the high-pressure cylinder is admitted to the
low-pressure cylinder.

15 1s an auxiliary or starting valve chamber
1n which is a small slide-valve 16, moving upon
a seat 17. From this valve depends the pin
or lug 18, which is engaged by the rods 19,
which pass lon crltudmally through the seat 17
and are in contact at their outer extremities
with rock-arms 20, pivoted on bearings 21,
adjustably secured in the cylinder- heads 99
by means of screws 23. The lower extremi-
ties ot these rock-arms are alternately thrown
in and out by the piston, which strikes them
at each timit of its stroke, thus moving the
auxiliary valve backward and forward on its
seat and opening and closing the live-steam

and exhaust passages leadmcr to the rear of

the large cvllnder—valve A8 shown in the fig-
ures, whele 24 1s the live-steam passage in
the seat of the auxiliary valve and 25 is the
live-steam passage leading from the main-
valve chamber to the auxiliary chamber.
Again, 26 is the exhaust-steam passage in the
valve- seat, and 27 is the exhaust-passage to
the low - pressure cylinder. The exact loca-
tion of the passages in the valve-seat and cyl-
inder 1s unimportant; but they may be repre-
sented as in Fig. 2 in dotted lines. -
The action ot the device may be described
as follows: When live steam is admitted to
the main-valve chamber, (supposing the aux-
iliary valve to be in the position as shown in
Fig 3 and both pistons at the rear ends of
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their respective cylinders,) the steam will en-
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ter the auxihary-valve chamber through the
passage 25, and thence through the passage
24 1n the valve-seat the steam will enter the
main-valve chamber behind the large cylin-
drical valve. The large end of the valve be-
ing then balanced by steam on both sides, the
pressure on the small cylinder-valve will drive
1t forward until both the live-steam ports are
opened to the cylinders and steam 1s admitted
behind the pistons and both of the engine-
exhaust ports are opened, when the pistons
will move forward in the cylinders until the
rock-arm at the forward end of the low-pres-
sure cylinder 1s struck by the piston therein.
This will move back the auxiliary valve, open-
ing the exhaust-passage behind the large cyl-
inder-valve, and the difference in pressure be-
tween the cylinder ends of the main valve
will return the valve and admit live steam in
front of the pistons while opening the exhaust
freely therefrom. The cylinder-valves are
thus automatically thrown at each end of the
piston-stroke, thusmaking the operation posi-
tive, simple, and eflicient, as well as auto-
matic. When it is desired to use a sudden
increase of power, the large cylinder can be
transformed into a high-pressure cylinder
without alteration of any of the parts by
merely raising the valve from its seat in the
main-valve chambeyr, thusadmitting live steam
directly into the passage leading to the larger
valve and steam ports of the large cylinder.
This valve 1s shown in Ifig. 1 at 30. When
this has been done, live steam will be admit-
ted to both the live and exhaust ports of the

“high-pressure cylinder simultaneously, thus

balancing it so that it moves without excess
of pressure on either side. |

The advantages of this form of pump are
obvious where 1t 18 exposed to rough uses,
such as a sinking or mining pump, where it
may be covered by a fall of rock or struck by
a blast, since all working parts are inclosed
and are lubricated by the cylinders, so that
the pump i1s almost indestructible.

Having described my invention, what I
claim as new, and desire to secure by Letters
Patent, 1s— |

1. In combination, in an expansion-engine
provided with tandem high and low pressure
cylinders and live-steam and exhaust ports
therefor, of a valve-chamber connecting said
cylinder-ports, a valve-stem and cylindrical
valves therein, the valve for the high-pres-
sure cylinder being smaller than the valve for
the low-pressure cylinder, a steam-admission
opening into thechamber between the valves,
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a central opening and a port at one end of
the smaller valve for live steam, an exhaust-
passage leading from said valve to the larger
valve, and means for automatically moving
sald valve to admit thelive steam tothe ports
of the engine-cylinders, and to exhaust there-
from, comprising an auxiliary valve-chamber,
and passage for live and exhaust steam con-
trolled by the said valve-opening in said main
valve-chamber behind the larger valve, sub-
stantially as described.

2. In combination in an antomatic engine,
high and low pressure cylinders, provided
with steam and exhaust ports, and a valve-
seat for each cylinder, a cylinder-valve for
cach cylinder, and valve-stem connecting the
valves, the valve for the high-pressure cylin-
der being of less sectional area than the valve
for the low-pressure cylinder, a valve-cham-
ber continuous between the valves, a live-
steam-admission opening insaid chamber be-

tween the valves, an exhaust-passage leading

from the smaller valve to the larger valve, a
live-steam passage 1n the smaller valve open-
ing into the inter-valve chamber, live-steam
and exhaust passages opening into the valve-
chambers behind the larger valve, and means
for automatically opening and closing said
passages to operate said valves consisting of,
an auxiliary valve and chamber, and mechan-
ism operated by the piston of the low-pres-
sure cylinder at cach limit of its stroke to
reciprocate said valve, substantially as de-
scribed.
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3. The combination with high andlow pres-

sure cylinders, of cylinder-valves therefor,
the high-pressure valve being smaller than the
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low-pressure valve; a stem connecting said

valves whereby they move in unison, a con-
tinuous valve-chamber between the valves, a
live-steam passage through the smaller valve,
an exhaust-passage leading from the smaller
cylinder to the larger one, live and exhaust
steam passages behind the large valve; auto-
matic mechanism adapted to open and close
said passages, operated by the piston of one
of the engine-cylinders, and means for intro-
ducing live steam directly to the large valve,
consisting of a stop-valve 1n the exhaust-port
connecting the large and small valves, where-
by live steam will be admitted to both sides
of the small valve, substantially asdescribed.

In testimony whereof 1 hereunto set my
hand this 27th day of December, 1902.

WILLIAM H. HUGHES.
Witnesses:
Wwu. M. MoNgrOE,
Gro. O. WILLET.
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