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To atti, whon, it nati conce7n. 
Be it known that I, RUDOLPH. C. SMITH, a citizen of the United States, residing at York. 

the following is a specification. 

ers, Westchester county, State of New York, 
have invented certain new and useful Im 
provements in Compound Engines, of which 
Myinvention relates to compound engines, 

and while it may be applied to many and va. 
Io rious forms of engines adapted for different 

purposes it is especially applicable to engines 
used in hoisting apparatus; and it has for its 
object to provide means whereby the engine 
can be worked as an expansive compound 
engine to rotate a shaft or move a device in 
opposite directions, the construction and ar 
rangement being such that whichever way 
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the engine is running the steam is used ex 
pansively. 
My invention consists in the various fea 

tures of construction and arrangement, sub 
stantially such as is hereinafter more partic 
ularly pointed out. ". . . . ." 

Referring to the accompanying drawings, 
Figure 1 is a vertical section of a compound 
engine embodying my invention. Fig. 2 is a 
horizontal section taken on the line 22, Fig. 
1, through the upper channels. unnels. Fig. 3 is a 
similar horizontal section taken on the line 
33, Fig. 1, through the lower channels. Fig. 
4 is a side view of the cylinders, the valve 
casing being in section. Fig. 5 is a section 
on the line 88, Fig. 1; and Fig. 6 is a side 
view, partly in section, of the valve-pistons. 

In order to explain the principles of my 
invention and illustrate their mode of oper 
ation, I have shown it embodied in an ordi 
nary hoisting-engine, having shown sufficient 
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of such an engine to enable its operations to 
be understood; but it is evident that the in 
vention may be applied to many and various 
forms, the arrangement and construction of 
the parts being modified to suit the exigen 
cies of any particular case, while the general 
principles of the invention remain the same. 
In the drawings the engine is shown as 

having two cylinders A and B, in which are 
the pistons A B", connected to the piston 
rods A B*, which are intended to be con 
nected to the crank-shaft in the usual way, 
with their crank-pins at right angles to each 

are the valve-chests a, b, in which are ar 
ranged the valves a b', connected to the rods 
ab, which are arranged to be connected to 
the eccentrics or other valve-gear connected 
and driven by the crank-shaft or otherwise, 

other. Connected with each of the pistons 
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so that they will move in proper relations to 
carry out the mode of operation hereinafter 
set forth. Also arranged in connection with 
the cylinders is a main valve-case C, divided . . 
into two portions C'C', in which are mounted, 
respectively, the valves c c', and these are 
connected to rods co, which are connected 
to an arm c', by means of which their posi 
tions can be varied to start, stop, or reverse 
the engine, the whole constituting a double 
revolving valve-reversing device H'. In the 

in the form of a hand-lever, but of course 
when used in connection with elevating ap 
paratus, this valve may be connected to be 
operated from the cage or from any other po 
sition in the usual way, it not being deemed 
necessary to show these connections in this 
instance, as they are well known and form no . 
essential part of my invention. Also ar 
ranged with relation to the cylinders A and 
B, and preferably mounted in the same frame, 
is a steam-receiver D, and this is connected 
by suitable ports and passages with the vari 

present instance I have shown this arm c' as 

ous valve devices in the manner hereinafter 
set forth. : E is the inlet-pipe for the live 
steam, and F is the exhaust-pipe. 

It will be noticed that the cylinders A and 
B differ in size, Abeing smaller than B, and 
this is the preferred arrangement, and in the 
specification I shall term the cylinder Athe 
“high-pressure cylinder,” and the cylinder 
B “the low-pressure cylinder.” 

In describing the operation we will assume 
the parts to be in substantially the position 
indicated in Fig. 1, and the live steam enters 
the pipe E in the valve-box C, and the valve 
c being in the position shown in Fig. 4, it 
passes through the port or passage 3 to the 
valve-chest Ct. 
with two piston-heads 4 and 5 and with a lon 
gitudinal passage 8, and the steam from the 
passage 3 enters the valve-chest a between 
these heads, and from thence through the pas 

9 O 

Each valve a 'b' is provided 
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sage 6 it enters the high-pressure cylinder A 
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beneath the piston. This of course causes 
the piston A' to move upward, and the ex 
haust-steam from the upper portion of the 
cylinder A passes through the port 7 into the 
valve-chest a, and thence through the pas 
sage 8 in the piston-valve a to the other end 
of the chest a, and thence by a passage 9 to 
a port 10, through the valve e to the exhaust 
port 11 of the chest c', and thence into the re 
ceiver D. From the receiver the steam passes 
through an end port, as the port 13, into the 
valve-chest C°, and thence, through the other 
end port, as the port 15, and a passage 16, it 
reaches the lower portion of the valve-chest 
b, and thence by the passage 17 it enters the 
cylinder B' at the lower side of the piston B', 
and of course forces the piston upward. The 
exhaust-steam of this cylinder leaves by the 
passage 19 and enters the valve-chest b be 
tween the piston-heads 4 and 5 of the valve 
b' and thence by the passage and port 20 
through the valve c' and out through the ex 
haust-port 21 to the exhaust-pipe F. It will 
be seen that in this way the exhaust-steam 
from the high-pressure cylinder passes first 
into the receiving-cylinder and thence into 
the low-pressure cylinder, and from there it 
is exhausted in the usual way, and it will be 
understood that at a proper time the valves 
are shifted so that live steam will pass to the 
upper end, and the exhaust-steam from the 
lower portion will pass through the receiver, 
the valve devices, and into the upper portion 
of the low-pressure cylinder B, and the en 
gine Works positively as a compound expan 
sive engine in both directions. 

It is desirable to provide means whereby 
the engine can be started in either direction, 
regardless of the position it assumes in stop 
ping, and this is especially necessary in the 
use of my invention in connection with ele 
Vators, as the engine has to be started and 
stopped in all positions, and its direction 
reversed from such positions, and in order 
that this may be done I provide means con 
nected with the piston-valves a, b, by which 
it may be accomplished. Thus in Fig. 6 I 
have shown an enlarged view, partially in 
Section, of one end of one of these valves, and 
the head at this end is provided with grooves 
ac ac, extending from each side toward and 
nearly to the central line of the piston-head, 
and form leaks for the steam to pass into the 
cylinders of the receiver when either piston 
Valve is at about its central position. 
Suppose, for instance, that the engine stops 

With the high-pressure cylinder on the dead 
center. To start the engine, it is necessary 
to admit live steam from the chest a to the 
receiver D and thence allow it to pass into 
the low-pressure cylinder B. The piston 
heads 4 and 5 of the valve a under these cir 
cumstances Would just cover the ports 6 and 
7 and prevent the steam passing into the 
cylinder A, but the grooves acac are so ar 
ranged as to admit of steam-leaking by the 
piston-heads into the cylinder A, where the 
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piston is not in a position to be acted on and 
also into the receiver D, and thence it would 
pass into the low-pressure cylinder and op 
erate on its piston, which would be in the most 
favorable condition for starting. It will be 
seen that in this position both heads of the 
valve b' of the low-pressure cylinder would 
be full off the ports, and consequently there 
can be no leak of live steam to the exhaust. 
To start with the low-pressure cylinder on 
the center, of course the steam would be ad 
mitted to the high-pressure cylinder in the 
usual way, which would be in position to be 
moved, but in order to prevent back pressure, 
it is desirable that the receiver should be 
empty, and it will be noticed that under these 
conditions the piston-valve of the low-pres 
sure cylinder will be in position to allow the 
steam to leak to the exhaust. 

After the engine gets under way, moving 
rapidly, as it is intended to, this leakage of 
the valves is of so small amount that it does 
not in any way interfere with the operation 
of the engine, the steam only leaking past a 
piston-head when the piston-valve is at or 
about the center of its stroke. 

It will thus be seen that by the use of a 
construction and arrangement of parts Sub 
stantially as indicated I am enabled to use 
the steam expansively to operate the engine 
in both directions and to start and stop it 
and change the direction of the engine in any 
position and to overcome all difficulty of the 
engine stopping on a dead-center. 
What I claim is 
1. In a compound engine, the combination 

with the high and low pressure cylinders, 
steam-chests, passages connecting the steam 
chests and cylinders, and piston-valves in 
the steam-chests having their faces provided 
with grooves or recesses extending from both 
faces of each piston-valve, said grooves being 
less in length than the piston-valve is in 
width substantially as described. 

2. In a compound engine, the combination 
of the high and low pressure cylinders, their 
pistons, Valve chests and valves and pas 
sages connecting the steam-chests with their 
respective cylinders, the faces of said valves 
being provided with passages arranged to 
permit the steam to pass through the high 
pressure cylinder into the low-pressure cyl 
inder when the high-pressure pistonis stopped 
at either terminal of its stroke, substantially 
as described. 

3. In a compound engine, the combination 
With the high and low pressure cylinders of 
the steam-chests and piston-valves arranged 
therein, each piston-valve comprising two 
Separated heads connected to leave an inter 
mediate chamber between them, an opening 
extending through each piston - valve, and 
grooves or recesses in the faces of each pis 
ton - Valve head extending from each side 
thereof to form leaks, said grooves being 
shorter in length than the piston-valve head 
is in width, substantially as described. 
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4. In a compound engine, the combination 
with the high andlow pressure cylinders, their 
pistons, steam chests and valves, of reversing 
valves and chambers, a receiver communi 
cating with the reversing-valve chambers 
through ports controlled by the reversing 
valves, said receiver also communicating with 
the high-pressure cylinder and low-pressure 
cylinder communicating with the exhaust 
substantially as described. 

5. In a compound engine the combination 
with the high and low pressure cylinder and 
the receiver, of the piston-valves arranged 
between the high and low pressure cylinders 
and the receiver, the pistons being provided 
with grooves or recesses in their faces pro 
viding leaks whereby the engine can be start 
ed from any position, substantially as de 
scribed. 

6. In a compound engine the combination 
with the high andlow pressure cylinders, their 
pistons, steam chests and valves, of revers 
ing mechanism comprising two valves, each 
having a separate chamber, means for mov 
ing said valves simultaneously in opposite 
directions, a receiver communicating With 
the reversing-valve chambers through ports 
controlled by the reversing-valves, said re 
ceiver also communicating with the high 
pressure cylinder and the low-pressure cyl 
inder communicating with the exhaust sub 
stantially as described. 

7. In a compound engine the combination 
with the high and low pressure cylinders, the 
intermediate receiver, and the reversing 
valve, of the piston-valves between the re 
ceiver and cylinders, the pistons being pro 
vided with grooves or recesses in their faces 
forming links, substantially as described. 

8. In a compound engine the combination 
of the high and low pressure cylinders, inter. 
mediate receiver and reversing-valve, of the 

piston-valves arranged between the cylinders 
and receiver and provided with recesses or 
grooves forming leaks, and ports and passages 
substantially as described, the arrangement 
being such that When the high-pressure cyl 
inder is on the dead-center the live steam can 
leak through to the receiver, and thence to 
the low-pressure cylinder for starting the 
same, while the exhaust is closed against the 
passage of the said live steam, Substantially 
as set forth. - 

9. In a compound engine, the combination 
with the high and low pressure cylinders, their 
pistons, steam chests and valves, of reversing 
mechanism comprising two valves, each hav 
ing a separate chamber, an inlet-pipe com 
municating with one reversing-valve cham 
ber, and an exhaust-pipe with the other, a 
receiver communicating with the reversing 
valve chambers through ports controlled by 
the reversing-valves, said receiver also com 
municating with the high-pressure cylinder 
and the low-pressure cylinder communicating 
with the exhaust substantially as described. 

10. In a compound engine, the combination 
with the high andlow pressure cylinders, their 
pistons, independent valve-chests and valves 
and passages connecting the valve - chests 
with their respective cylinders, the said valves 
being provided with passages arranged to 
permit the steam to pass through the high 
pressure cylinder into the low-pressure cyl 
inder when the high - pressure piston is 
stopped at either terminal of its stroke and 
a reversing-valve, substantially as described. 
In testimony whereof I have signed my 

name to this specification in the presence o 
two subscribing witnesses. 

RUDOLPH. C. SMITH. 
Witnesses: 

HUGO A. HENKEL, 
HENRY L. BRANT. 
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