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UNITED STATES 
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To all, whon, it 7 Cly concern. 
Be it known that I, EZEKIEL F.C. DAVIS, 

a citizen of the United States, residing at 
Richmond, in the county of Henrico and State 

5 of Virginia, have invented certain new and 
useful Improvements in Compound-Engine 
Valve-Operating Devices, of which the follow ing is a specification. 
My invention relates to valve devices for 

Io compound engines; and it consists in con 
structing the same to reduce the expense of 
fitting, to permit either engine to be run in 
dependently of the other, and to facilitate the 
manipulation and general efficiency of the 

I5 apparatus, as fully set forth hereinafter, and 
as illustrated in the accompanying drawings, 
in which 

Figure 1 is a longitudinal section of a com 
pound-engine-valve device, showing the posi 

20 tion of the parts when the engine is running 
with the high-pressure cylinder only; Fig. 2, 
the same, showing the position of the valves 
just before starting and when the engine is 
Working compound, and illustrating a modi 

25 fication of some of the parts. 
The casing X of the valve device is suitably 

constructed to support the parts described 
hereinafter, and preferably is a part of the 
saddle of the engines, and has a partition C, 

3o dividing the receiver into two sections WY, 
and in this partition is a port r, to which is 
fitted the intercepting valve A. This valve 
A is provided with a lip S, which will close 
the port r before the valve fully reaches its 

35 seat, and from the wings of the valve extends 
a projection carrying a piston O, which fits a 
cup or dash-pot D upon the head of an emer 
gency-valve F. The emergency-valve is fit 
ted to a port d, communicating with an ex 

4o haust-chamber e, leading to the stack. 
Jis the admission-valve, having an enlarged 

head adapted to a port ac in the casing and a 
beveled face 3, adapted to a narrower seat 4 
in a passage H, supplied with live steam. 

45 The valve J, which constitutes also a motor, 
is independent of the intercepting valve, but 
will bear against the center of the head of 
the same and push it inward and close the 
port , when live steam is admitted to the 

5o passage H, the steam acting on the exposed 
portion of the face 3 and carrying the head 

of the Valve J through the port ac, the com 
munication between the live-steam passage 
and the part Y of the receiver that leads to 
the low-pressure cylinder being opened as 55 
the head of the piston-valve moves out of the port a. 
In the passage H, at any suitable point be 

tween the admission-valve J and the throttle, 
is arranged a reduction-valve of any suitable 6o 
construction and character. 
In other constructions invented by me the 

reducing-valve is arranged parallel to the ad 
mission-valve, but this necessitates the use 
of a casing of greater diameter than is desir- 65 
able, and I have found that the parts may be 
rendered more compact and that the manu 
facture may be facilitated by arranging the 
reduction-valve E at right angles to the line 
of the admission-valve J, as shown, in a ver- 7o tical position. 
In order to open the emergency-valve F 

when it is desired to run simple, I provide a 
piston G, connected with said valve, fitting a 
cylinder U in the casing, the stem 7 of the 75 
piston extending through the head of the cyl 
inder and having a collar 26 bearing on a Spring 15. 
With the cylinder U communicates a pipe 

8, leading to a valve device S, having a two- 8o 
way plug-valve 11, whereby the pipe 8 may 
be put in communication with a pipe 12 lead 
ing to the boiler or with a port 14 communi cating with the atmosphere. 

If the intercepting valve is open and the 85 
emergency-valve closed, the engine running 
compound, and it is desired to have it run 
simple, the valve device S is turned to admit 
pressure of steam (or any other suitable motor 
fluid) to the cylinder U, when the emergency- 9o 
valve will be opened and the exhaust from the 
high-pressure engine can pass to the stack. It 
is, however, necessary to close the intercepting 
valve on or before the opening of the ener 
gency-valve, and I therefore provide means 95 
for applying the motor fluid to positively 
close the intercepting valve. To this end I 
provide the casing with a cylinder Z, to which 
steam may be admitted through a branch 
pipe 9 from the pipe 8 to act upon a piston I, Ioo 
connected to the stem 13 of the valve J, as 
shown in Fig. 1, or it may act directly on the   
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end of the stem 13, as shown in Fig. 2. By 
this means steam is admitted simultaneously 
to operate both the admission-valve J and 
close the intercepting valve and to open the 
emergency-valve, each being operated posi 
tively. When the engine is again to be run 
compound, the plug of the valve device S is 
turned to put both cylinders U Z in com 
munication with the atmosphere, when the 
spring 15 in connection with the superior in 
ternal pressure will cause the emergency 
valve F to be closed, and the accumulation 
of pressure in the receiver will force open the 
intercepting valve A and carry with it the 
admission-valve J. The face 3 of the valve 
J and the lip S of the valve Aare so arranged 
that the port a will be closed just as the lip 
Spasses from the port r, so that the port is 
opened as or after the port ac is closed. In 
like manner when the engine is first started 
and steam is admitted to the passage H the 
admission-valve will be practically closed be 
fore the port ac is opened, so that there can 
be no escape of high-pressure steam from the 
section Y to the section V of the receiver. 
The opening of the throttle and passage of 

live steam to the passage H will of course 
throw the admission-valve J very quickly to 
the right and tend to bring the intercepting 
valve violently against its seat. Where the 
admission-valve has the piston I connected 
therewith, as shown in Fig. 1, the said piston 
I moving toward the right rapidly will com 
press the air in the cylinder Z, which can 
escape only slowly through a vent U, and this 
will tend to prevent too sudden action of the 
said valve, securing a cushioning effect; but 
where the intercepting valve is disconnected 
from the admission-valve or where the latter 
does not have any piston, as shown in Fig. 2, 
a Sudden reduction in the pressure in the 
part V of the receiver might still result in a 
violent closing of the intercepting valve, for 
which reason. I provide the valve with a pis 
ton O, adapted to a pot D upon the intercept 
ing Valve. I do not, however, broadly claim 
a dash-pot device between the valves A and 
F, as this is not my invention. In my arrangement of two-cylinder com 
ound locomotives if the high-pressure en 

gine breaks down the slide-valve may be dis 
connected and placed central, so as to cover 
the ports, and the locomotive can be operated 
by the low-pressure engine as well as if it 
Were an Ordinary simple locomotive. 

If the low-pressure engine should break 
down, or if even the low-pressure steam-chest 
should be broken off in a side collision, I can 
operate the locomotive from the high-pres 
Sure engine by simply closing the reducing 
Valve and opening the emergency-valve. 
To avoid the necessity of disconnecting the 

slide-Valve, I provide means whereby the re 
ducing-valve may be secured in a closed po 
sition to prevent the passage of high-pres 
sure steam to the low-pressure steam-chest, 

and I also provide means whereby the inter 
cepting valve may be maintained upon its 
seat. Thus the reducing-valve has a stem 
16, which extends through the casing, and in 
connection with this stem I employ a locking 
device that will hold the valve in a position 
to close the passage H. Thus the stem may 
have a slot , (shown in dottedlines, Fig. 1.) 
so arranged that a key may be passed through 
the slot bearing on the upper end of the slot 
and upon the casing to hold the valve in a 
closed position. I prefer, however, to make 
use of a nut Q, adapted to a threaded portion 
of the stem 16 and having a flange 17 at One 
side. When the nut is in the position shown 
in Fig. 2, the valve is at liberty to play to any 
necessary extent. If, however, the low-pres 
sure engine should break down, the nut is 
reversed to bring its flange to bear upon the 
casing, as shown in Fig. 1, when the reduc 
ing-valve will be locked in a closed position. 
As the pressure upon the high-pressure side 

of the receiver in such case will tend to open 
the intercepting valve I provide means for 
holding it closed. Thus a screw-bolt extend 
ing through the head of the cylinder Z might 
be turned to bring its end to bear against the 
piston I and hold the latter and the valve A 
in their inward position. 
make use of the means described for bring 
ing a motor fluid against the pistons operat 
ing the intercepting and emergency valves, 
such motor fluid will serve in the exigency 
referred to to hold the intercepting valve in 
place, because in such case the motor fluid is 
passed to the cylinder U to open the valve F 
to permit the high-pressure engine to exhaust 
to the stack, and at the same time the pres 
sure is admitted to the cylinder Z and acting 
upon the piston I will close the intercepting 
valve and hold it closed notwithstanding the 
fact that the reducing-valve has been set to 
cut off the pressure on the low-pressure side 
of the intercepting valve. 
Inasmuch as the intercepting valve is dis 

connected from and independent of the motor 
or admission valve, extreme accuracy in bor 
ing the seats or ports rac so as to insure ab 
Solute parallelism is unnecessary, inasmuch 
as the valves will coöperate to all necessary 
degrees, but can move if necessary uponlines 
not exactly parallel, thereby accommodating 
themselves to wear or imperfections in fitting, 
and yet securing tight joints. 
Another advantage of the independent re 

lation of the admission-valve and intercept 
ing valve is that when live-steam pressure 
Would rise too high in the low-pressure cyl 
inder overbalancing pressure on the end of 
the admission-valve will force it back, so as 
to throttle the steam, and thus prevent rising 
too high in said cylinder. 

I do not here claim the combination of mo 
tors and pistons with the emergency and in 
tercepting Valves, nor do I here claim ar 
ranging a reducing-valve between the admis 

When, however, I 
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sion-valve and the throttle, as these features 
are embodied in a separate application for 
Letters Patent. 
The claims in this case are distinguished 

from those in my other pending application, 
Serial No. 506,338, by the independent rela 
tions of the intercepting valve and the admis 
sion-valve, which are in this case discon 
nected from each other. They are also dis 
tinguished from those in my pending appli 
cation, Serial No. 506,176, by being based on 
the independent reducing-valve, and they 
are also distinguished from my pending ap 
plication, Serial No. 507,578, in which the 
claims are based solely on the reduction-valve. 
Without limiting myself to the precise con 

struction and arrangement of parts shown, I 
claim as my invention 

1. The combination in a compound-engine 
valve device, of an intercepting valve, an ad 
mission-valve, and a reduction-valve, each 
capable of movement independent of the 
others, but the intercepting valve arranged 
to be closed by the admission-valve, substan 
tially as and for the purpose set forth. 

2. The combination with an intercepting 
valve, of an independent admission-valve 
fitting a port communicating with the live 
steam passage and a cylinder Z, and piston I 
constituting a motor for the admission-valve, 
and an independent emergency-valve, sub 
stantially as set forth. 

3. The combination in a compound-engine 
valve device, of an intercepting valve, an ad 
mission-valve, and a reduction-valve, each 
independent of the other, and a motor for 
Operating the admission-valve, and a hand 

control device for controlling the flow of motor 
fluid to and from the said motor, substan 
tially as described. 

4. The combination of the independent in 
tercepting, admission, and reduction valves, 
and emergency-valve, and a hand-control de 
vice for positively and simultaneously actu 
ating the admission and emergency valves to 
open the admission and emergency Valves. 
and close the intercepting valve, substan 
tially as set forth. 

5. The combination with a reducing-valve 
having a threaded stem extending beyond 
the case, of a reversible nuthaving an annu 
lar flange at one side adapted to Surround 
the valve-stem and gage the opening of the 
valve or close it by being reversed on the 
stem substantially as set forth. 

6. The combination of the intercepting 
Valve, admission-valve arranged centrally in 
line there with, and reduction-valve arranged 
at an angle to the admission-valve and con 
trolling the flow of live steam to the admis 
sion-valve, substantially as described. 

7. The combination of an intercepting 
valve independent of the admission-valve, 
and a dash-pot for reducing the closing action 
of the intercepting valve, said admission 
valve adapted to close the intercepting valve 
substantially as set forth. 
In testimony whereof I have signed my 

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

EZEKIEL F. C. DAVIS. 
Witnesses: 

WALTER T. WELLER, 
R. J. ROUSE. 
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