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UNITED STATES 
CHARLES H. MOORE, OF MOBILE, ALABAMA, ASSIGNOR OF ONE-HALF TO 

JOSEPH BOHN, OF 

PATENT OFFICE. 
MOBILE, ALABAMA. 

ENGIN E - 

No. 843,619. Specification of Letters Patent. Patented Feb. 12, 1907. 
Application filed June 4, 1906, Serial No. 320,099, 

To all, whom it may concern: 
Be it known that I, CHARLEs H. MooRE, a 

citizen of the United States, residing at Mo 
bile, in the county of Mobile and State of 

5 Alabama, have invented a new and useful 
Engine, of which the following is a specifica 
tion. 

This invention relates to steam-engines, 
and has for its principal object to provide 

Io means for accurately controlling the quan 
tity of steam supplied to the engine, so that 
during the time the main valve is opening to 
admit steam and the area of the inlet-port is 
gradually increasing there will be no increase 

I5 in the quantity of steam passing into the cyl 
inder, but, on the contrary, the flow of steam 
will be regular and uniform throughout the 
length of the stroke of the piston or through 
such portion of the stroke as may be deter 

2O mined by the lead of the main valve. 
A further object of the invention is to pro 

vide an engine in which the exhaust will be 
full and free during the greater portion of 
each stroke of the piston and which will be 

25 gradually retarded near the end of the stroke 
in order to form a cushion. 
A still further object of the invention is to 

provide an engine in which the flow of steam 
to each end of the cylinder is under the con 

3o trol of two valves which operate in opposite 
directions, respectively-that is to say, while 
one is opening the other is closing, so that 
the effective area of the port will be prac 
tically the same throughout every portion of 

35 that part of the stroke which is under direct 
pressure. 
A still further object of the invention is to 

provide an improved mechanism for operat 
ing the valve. 
With these and other objects in view, as 

will more fully hereinafter appear, the inven 
tion consists in certain novel features of con 
struction and arrangement of parts herein 
after fully described, illustrated in the accom 

45 panying drawings, and particularly pointed 
out in the appended claims, it being under 
stood that various changes in the form, pro 
portions, size, and minor details of the struc 
ture may be made without departing from 

5o the spirit or sacrificing any of the advantages 
of the invention. 

In the accompanying drawings, Figure 1 is 
a sectional elevation of a steam-engine con 
structed in accordance with the invention. 

Fig. 2 is a similar view of the cylinder and 
part of the valve operating mechanism, 
drawn to an enlarged scale and showing the 
piston at the end of the crank-shaft stroke. 
Fig. 3 is a sectional view of a portion of the 
cylinder, the steam-chest, and valves, show 
ing the piston in mid-position and on the 
back stroke. Fig. 4 is a detail perspective 
view of the valve-operating mechanism de 
tached. 

Similar numerals of reference are em 
ployed to indicate corresponding parts 
throughout the several figures of the draw 
lings. 
The engine is provided with a bed or sole 

plate 10, having bearings 11 for the support 
of a crank-shaft 12, on which is mounted a 
suitable balance or belt wheel 13 of any ordi 
nary construction. 
The cylinder 14 is of considerable length 

and contains a piston 15, having a rod 16, 
which is connected to a cross-head 17, slid 
able in suitable cross-head guides 18, and 
from the cross-head extends a connecting-rod 
19, the outer end of which is connected to 
the main crank 20. 
On top of the cylinder is placed a steam 

chest 21, with which communicates a pipe 
22, leading from the boiler or other source of 
fluid-pressure supply, and the top of the cyl 
inder is faced off to form a seat for a D slide 
valve 23, that is arranged to control two cyl 
inder-ports 24 and 25 and an exhaust-port. 26. 
The cavity of the D-valve is much longer 

than is usual in engines of this general type 
in order to permit perfect freedom of ex 
haust, and the valve and valve mechanism 
are so arranged that the valve may open 
slowly from the beginning of the piston 
stroke in both directions, attaining its maxi 
mum opening and then slowly closing with 
out, however, resulting in increase or de 
crease in the rate of flow of steam to the cyl 
inder. 
The ports 24 and 25 lead, as usual, to the 

opposite ends of said cylinder, and in these 
ports are arranged valve-seats 27 and 28 for 
the reception of valves 29 and 30, respec 
tively, said valves being carried by stems 34 
and 35, that extend through suitable stuff 
ing-boxes formed in caps 38, that are dis 
posed immediately above the valves. 

For the operation of the several valves an 
eccentric 40 is arranged on the main crank 
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mal handle 42 and having a hooked connec 
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slots 72, which receive guide-bars 73, carried 
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port 24 and tend to reduce the volume of 

2 

shaft, and from a strap on said eccentrie 
leads a valve-rod 41, provided with a termi 
tion with a pin 43 on a valve rocker-arm 44, 
the connection being such as to permit the 
engineer to disconnect the valve-rod from 
the rocker-arm when the engine is to be re 
versed. For this purpose the rocker-arm 44 
has a socket 46 for the reception of a hand 
lever 47, which may be manually manipu 
lated when the engine is being reversed, it 
being necessary, of course, to first detach the 
rod 41 from the pin 43. 

Projecting from the bed-plate of the en 
gine are standards 50, the upper ends of 
which are provided with bearings for a rock 
shaft 51, that is provided at one end with a 
rocker-arm 52, connected by a link 53 to the 
upper end of the rocker-arm 44. 
The slide valve-23 is provided with a suit 

able guide valve-stem 55, the upper end of 
which is connected by a link 56 to a rocker 
arm or arms 57, depending from the rock 
shaft 51. The operation of these parts is 
properly timed with respect to the move 
ment of the piston. 
To the top of the cylinder are secured 

standards 60 and 61, to the upper end of 
which are pivoted rocker-arms 62 and 63, re 
spectively, and these rocker-arms are con 
nected to the upper ends of the valve-stems 
34 and 35, respectively. 
On top of the steam-chest is a bearing for 

the support of a rock-shaft. 66, carrying a 
beveled cam-block 67, on which the arms 62 
and 63 rest and by which said arms may be 
moved for the purpose of altering the posi 
tions of the valves 29 and 30. 
One end of the rock-shaft 66 is provided 

with a depending arm 69, that is connected 
by a rod 70 to a bracket 71. This bracket 
is rigidly secured to and projects from the 
valve-stem 55, and as said stem is recipro 
cated the movement will be imparted to the 
shaft 66 and the rocking cam-block 67. For 
convenience the bracket is provided with 
by the frame and so arranged as to form a 
support for the bracket and a guide for the 
valve-stem. 

In operation, the parts being in the posi 
tion shown in Fig. 1, the valve 23 is fully 
open and steam is passing from the steam 
chest through the port 24 to the cylinder; but 
the quantity of steam. So passing is limited by 
the valve 29, which is nearly closed. At the 
same time the port 25 at the opposite end of 
the cylinder has free communication with 
the exhaust-port in order to allow the free 
escape of steam in advance of the piston. As 
the piston advances toward the crank-shaft 
the slide-valve will gradually move over the 
steam flowing into said port; but as this oc 
curs the double cam-block 67 is rocked from || 
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the position shown in Fig. 1 to that shown in 
Fig. 2, and the rocker-arm 62 is raised, carry 
ing with it the stem 34 and moving the valve 
29 upward, thus increasing the effective area. 
of the port at the valve-seat 27, the increase 
in area at this point corresponding to the 
gradual decrease in area at the steam-chest 
end of the port, and this operation is carried 
on throughout that portion of the stroke 
where the piston moves under direct pres 
sure, and at all times the volume of steam 
entering the cylinder is the same. As the 
valve 23 moves to the left and piston 15 
continues to travel to the right, the cam 
block 67 will allow the rocker-arm 63 to de 
scend and move the valve 30 toward the 
closed position, although said valve is never 
fully closed. The movement, however, tends 
to reduce the effective area of the port, and 
by reducing the area of the exhaust a portion 
of the exhaust-steam will be held in the cyl 
inder to form a slight cushion for the piston. 
In this manner the supply of steam and the 
exhaust are both placed under control, so that 
the engine cannot run away in case of sudden 
reduction of the load, and a governor is there 
fore not necessary. 

I claim 
1. In a steam-engine, a cylinder, a piston 

therein, a steam-chest, a slide-valve within 
the steam-chest, cylinder and exhaust ports 
under the control of the slide-valve, an aux 
iliary valve arranged in each cylinder-port, 
and means for operating the valves to effect 
gradual opening of the auxiliary valves dur 
ing gradual closing of the ports by the slide 
valves. 

2. In a steam-engine, a cylinder, a piston 
therein, a steam-chest, a slide-valve in the 
Steam-chest, cylinder and exhaust ports un 
der the control of the slide-valve, a pair of 
ports arranged in the cylinder-valves, stems 
carrying said valves, pivotally-mounted 
rocker-arms to which the stems are secured, 
and a rocking cam-block engaging said arms. 

3. In a steam-engine, a cylinder, a piston 
therein, a steam-chest, a slide-valve in the 
Steam-chest, cylinder and exhaust ports un 
der the control of the slide-Valve, auxiliary 
controlling-valves in the steam-ports, stems 
carrying said valves, rocker-arms to which 
the stems are connected, a rocking cam-block 
engaging said arms, a valve-operating eccen 
tric, a stem connected to the slide-valve and 
receiving motion from the eccentric, and 
means for connecting the rocker-block to 
said stem. 

In testimony that I claim the foregoing as 
my own I have hereto affixed my signature 
in the presence of two witnesses. 

CHA.S. H. MOORE. 
Witnesses: 

Jos. C. RooHE, 
H. H. SMITH. 
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