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To all, whom it may concern: 
Beit known that I, GEORGEDELAVAL, a citi 

zen of the United States, residing at Warren, 
in the county of Worcester and State of Mas 
sachusetts, have invented an Improvement 
in Steam-Engines, of which the following is a 
specification. 
Engines have heretofore been constructed 

with ports and valves in such a manner that 
the steam from the high pressure cylinder can 
pass to the low pressure cylinder, or high 
pressure steam can be used in both cylinders, 
but the arrangement of the ports and valves 
have been complicated and difficult to con 
Struct. 
I make use of high pressure and expansion 

cylinders and steam ports and valves arranged 
in such a manner that the steam can be ad 
mitted to the high pressure cylinders and pass 
from the same to the low pressure cylinders 
for working expansively, or the live steam can 
be admitted to both cylinders and pass to the 
exhaust and thence to the air or to a condenser, 
and my invention relates to the combination of 
valves and passages as hereinafter more fully 
described and claimed. 
In the drawings, I have represented theim 

provements as applied to a duplex compound 
engine; 

Figure 1 is a vertical section through the 
cylinders of one engine, the valves and chest 
being removed. Fig. 2 is a plan view partially 
in section with the engine valves and chests 
removed. Fig. 3 is a detached view represent 
ing the steam passages and the valve for con 
trolling the action of the steam. Fig. 4 is an 
elevation, and Fig. 5 is a general plan view of 
the compound duplex engine cylinders. 
The high pressure steam cylinders a Clare 

of less diameter that the cylinders. A A' in 
order that the steam may be Worked expan 
sively as usual in this class of engines, and I 
remark that the pistons, piston rods, main 
steam valves and connections for moving the 
same are of any ordinary or desired character 
and are not represented herein in their details 
as they are not necessary to the understand 
ing of the present invention. 

In Fig. 1 the ports for the respective cylin 
ders A and at are represented together with 
the valve seats, and these valve seats are in 

dicated in Fig. 2 and the valve chests are of 
ordinary character except in the particulars 
hereinafter named, and these valve chests are 
shown in elevation and plan in Figs. 4 and 5; 
the portions S S of said valve chests contain 
the valves for the cylinders A A' and the por 
tions S S' of such valve chests contain the 
valves for the cylinders a. a'. 
Upon the top of each valve chest a steam 

port is provided as at K K', preferably cast 
with the covers of the valve chests, there be 
ing openings through the covers and ports, so 
that the Steam can pass from one side of the 
division 8 in the valve chest to the other, and 
one of these openings or ports forms a valve 
seat, and the valves j and k are applied to the 
valve seats in the respective chest covers, as 
shown in Figs. 4 and 5, and live steam is ad 
mitted by the pipel into the respective valve 
chests S s'. 
There are exhaust ports E E to the cylin 

ders a C', and these ports are connected to 
gether by the cross pipe N, see Figs, 2 and 3, 
and there is a branch pipe N from this cross 
pipe N to the main exhaust pipe e that opens 
either into the atmosphere or into a con 
denser, and from the exhaustports of the cyl 
inders A A' the exhaust passages FF' open to 
this main exhaust pipe e. There are portsD 
opening upward into the respective valve 
chests SS adjacent to the valve seat there 
of, and in the Walls of the ports EE are valve 
seats f,g,h, i, and there is a valve G operated 
by a rod b that can be seated in one direc 
tion upon the seat and in the other direc 
tion upon the seat g, and there is a valve 
H that can be seated in one direction upon 
the seat h or in the other direction upon 
the seat f, and this valve His provided with 
a valve rod c, and the respective valve rods 
b and c pass through stuffing boxes upon 
the walls of the respective ports as shown in 
Fig. 2. It will now be understood that when 
the valves G and H are closed on the respect 
ive seats g and f, as shown in Fig. 2, and the 
valves k and fare also closed, the engines will 
Work expansively, the steam passing from the 
valve chests S s' by the ordinary engine valve 
and ports into the respective cylinders aa' and 
thence by the exhaust ports EE' through the 
valve seats and h and the respective portsD 
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into the valve chests S S and from there by large and small engine cylinders and their 
the ordinary valves and ports into the respect 
ive cylinders A A' to act therein expansively 
and then escape by the exhaust passages FF 
and pipe e, and with the valves closed as 
stated, the engines will work economically in 
consequence of the expansion of the steam. 
If however greater power is required, such for 
instance as when a fire may occur and the 
pumps require to be driven at their full ca 
pacity, the valves k and j are opened so that 
the live steam will pass from the valve chests 
s s' into the valve chests S S and the live 
steam will act directly in the cylinders A A' 
as well as in the cylinders a. a', and in this ar 
rangement the valve G is to be moved from 
the seat g to the seat , and the valve H is to 
be moved from the seat f to the seath, as shown 
in Fig. 3, and thereby the ports D will be 
closed and the exhaust steam from the cylin 
ders a, a will pass by the ports EE' through 
the valve seats f and g into the cross pipe N 
and by the branch N thereof to the main ex 
haust pipe e and thence to the atmosphere or 
to a condenser. This arrangement enables 
me to run the engines either economically or 
with their highest power by simply changing 
the positions of the valves as aforesaid. 
I claim as my invention 
1. The combination with the two pairs of 

respective steam ports, of valve chests having 
partitions, a port, valve seat and valve be 
tween the two parts of each valve chest, the 
exhaust ports E. E. of the smaller cylinders 
and connections therefrom to the main ex 
haust pipe, and the valves G. and H. and their 
respective seats at opposite sides of the valves, 
for directing the exhaust from the smaller 
cylinders to the larger cylinders or to the 
main exhaust pipe, substantially as specified. 

2. The combination with the two pairs of 
large and small cylinders and their respective 
valve chests and exhaust ports for the larger 
cylinders, of the ports E. E. and a crosspipe 
N. between them, valve seats.f.g. h. i. in pairs 
facing each other and valves G. and H. adapt 
ed to close either the seats for h. or g. or i. 
and the ports K. K. leading from the respect 
ive valve chests and the valves j. and k. ar 
ranged substantially as specified, whereby the 
duplex engines are adapted to being worked 
expansively or by the pressure of the live 
steam in all the cylinders, substantially as set 
forth. 
Signed by me this 28th day of October, 1892. 

GEORGE DE LAWAL. 
Witnesses: 

GEORGE P. ABORN, 
C. F. STAPLES. 

35 

45 

55 


