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To’ all whom it may concern. 
Be it known that I, JOHN‘ DOUGLAS, a sub 

ject of the Queen of Great ‘Britain and Ire 
land, residing at Shepherds Bush, London, ‘ 
in the county of Middlesex, England, have in-‘ 
vented Improvements in Fluid-Pressure En 
gines, (patented in England January 26, 1891, 
No. 1,389,) of which the following is a speci? 
cation. . i 

This invention has reference to improve 
ments in ?uid-pressure engines, and relates 
more particularly to an improved construc 
tion and arrangement ‘of valves and valve 
gear for controlling the admission and emis-‘ 
sion of motive ?uid (hereinafter referred to 
as steam) to and from the cylinders of single 
or double acting engines, as I will now pro 
ceed to explain by the aid of the accompany. 
ing drawings, wherein—— ‘ 

Figures 1 and 2 show, respectively, a verti—‘ 
cal section and a horizontal section of my im 

Fig. 3 shows in vertical sec 
tion the upper end of the cylinder with part 
of its cover and the valve therein. ‘ Fig. 4 is 
a horizontal section of same. ‘Fig. 5 shows 

' in elevation my gear for operating two valves, ‘ 
one ‘at top, the other at bottom of the cylin: 
der 1 of a verticaldouble-acting engine, and; 
Fig. 6 shows a plan of same. Fig. 7 shows a; 
modi?cation in the means used for driving 
the valve-gear, and Fig.‘ 8 shows a reversing 

' arrangement. 

1 Referring to Figs. 1 to 4, inclusive, it will 
be seen that the valve is of an open-ended 
hollow cylindrical grid form, consisting‘ of a 
hollow cylinder 2, formedwith a number of 
steam-ports 2a, and provided with ribs 2‘’ and 
a boss 2°, by which it can be ?xed upon a 

The valve is (in the ar 
rangement Figs. 5 and 6) mounted to oscil 
late in a correspondingly-slotted cylindrical 
seat 4:, Figs. 3 and 4, forming the wall of a 
central opening 5 in the cylinder-cover, such 
opening constituting a valve-chamber that is 
in direct communication with the interior of 
the cylinder 1. This valve-chamber may be‘ 
bored out to receive the valve or it may be 
?tted with a removable slotted lining to form 
the valve-seat. The valve-seat has in it two. 
series of ports, viz., 4:“ and 4.1’, that are alter-i 
nately arranged, 4? being in communication; 
‘with a steamsupply chamber 6, and 41’ with‘ 

an exhaust — chamber 6“. These chambers, 
which are formed in the cylinder-cover and 
are separated from‘each other by a web or di 
vision 6", serve as‘ steam-jackets for the cyl- _ 
inder end, chamber 6 being in communication 
with the steam-supply branch 6“, and charm 
her 6“ with the exhaust-branch 6‘1, which, in 
the case of a compound-engine, is in connec 
tion with the steam-chest of the low-pressure 
cylinder. In each series 4:“ and 4b in the seat 
the number of ports equals the number of 
ports 2”‘ in the valve, and the arrangement is 
such that in one position of the valve, Figs. 
3 and 4, steam will pass from the steam~sup 
ply chamber 6, through the ports 4“ in the 
seat and ports 2“ in the Valve, direct into the 
cylinder, and in another position to which 
the valve can be turned during its oscillatory 
movement the ports 221 will correspond with 
the ports 11*’, so that the steam will exhaust 
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from the cylinder through the ports 25b 4?’ into - 
the exhaust-chamber 6*” and thence to any 
desired place. 
By the construction described it will be 

seen that the valve is perfectly balanced and 
of comparatively small weight, so that it can 
be easily operated, the friction being small; 
also, in consequence of the simplicity and 
shape of the valve,its cost of manufacture will 
be small,'and being, as aforesaid, perfectly 
balanced, and requiring only a short‘ range 

. of movement to open and close the steam and 
exhaust ports, it will need little, if any, re~ 
pair. The valve being in the cylinder-cover, 
there need be no projection on the side of the 
cylinder, 'so that in the case of two or more 
cylinders fitted with my improved valve such 
cylinders can be arranged close together with 
their axes at a minimum distance apart. Fur 
thermore, by arranging the valve in the cyl- , 
inder-cover so as to be in closeproximity to 
the interior of the cylinder end, the clearance 
is reduced to a very small amount and ‘loss 
of steam, such as occurs with large clearance 
spaces, is avoided, while by providing sepa 
rate steam and exhaust chambers and ‘pas 
sages to and from the cylinder all loss of heat, 
such as obtains where the same ports and 
passages serve alternately as steam and ex 
haust ports and passages, is obviated. , 

7, Figs. 5 and 6, is a vertical rock-shaft and 
mounted‘in bearings 8 and connected to the 
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spindle of each valve through a pair of levers 
9 9‘L and a pair of links 10, the levers 9 being 
?xed to the rock-shaft and the levers 9a to 
to the valve-spindles 3 3*‘. To the lower end 
of the shaft 7 is ?xed a lever-arm 11, that is 
connected by a ball-and-socket joint 12 to the 
rod 13 of an eccentric 14, ?xed to the driving 
shaft 15 of the engine, the arrangement being 
such that when the engine is running there 
will be imparted to the shaft 7 a rocking mo 
tion which will be transmitted to each of the 
oscillating distributing-valves in the cylinder 
covers. _ 

Instead of making each pair of levers 9 9a 
double-ended, as shown,they maybe made sin 
gle-ended, in which case only a single connect 
ing-link 10 will be necessary,but it is preferred 
to adopt the construction shown. The spin 
dle 3a of the lower valve is in the arrange 
ment shown made tubular, and the piston 
rod of the engine is arranged to pass through 
it, but the valve might be located on one side 
so as to clear the piston-rod, though it is pre 
ferred to arrange it concentric with the cylin 
der, as shown. 
To govern the engine by means of a shaft 

governor, the lever-arm 11 on the lower end 
of the rock-shaft may be suitably made to 
shorten or lengthen under the action of the 
governing mechanism, so as to give a greater 
or less amplitude of vibration to the rock 
shaft 7, and consequently to the valves. 

Fig. 7 shows a suitable arrangement for this 
purpose, wherein the lever-arm 11 is made to 
shorten or lengthen as required by sliding in 
the fork 16, attached to or made in one with 
the rock-shaft 7, the position being controlled 
by the governor-balls 17 and spring 18 act 
ing through the sleeve 19 and double—ended 
lever 20. 
For reversing the direction of running of 

the engine, the lever-arm 11 may, as shown 
in Fig. 8, be replaced by a link 11a provided 
with a sliding block 111’, to which the eccen 
tric-rod 13 is jointed, suitable mechanism, 
such as the lever mechanism shown, operated 
by a hand-lever 21, being provided to move 
the said block in the reversing-link 11a in the 
desired manner for changing the direction of 
running of the engine. 
As will be obvious, valves and valve-gear 

constructed and arranged as described can be 
applied to motive-?uid engines of various 
kinds, whether single or double acting, and 
whether having one or more cylinders. 
Furthermore, my improved valve might 

have imparted to it an oscillatory motion by 
any other suitable gear, or an intermittent 
rotary motion might be imparted to it. 
What I claim is— 
1. The combination with a cover of an en 

gine-cylinder, of ahollow rotary distributing 
valve located within a chamber that is formed 
in said cover, is in direct communication with 
the interior of said cylinder, and the wall of 
which has ports in it and is adapted to form 
a circular grid-like seat for said valve, and 

means for operating said valve, substantially 
as described. 

2. In a motive-?uid engine, a cylinder hav 
ing a cover formed with a valve-chamber, and 
with independent steam and exhaust cham 
bers that are separated from said Valve-cham 
ber by a perforated valve-seat, a valve located 
within said valve-chamber and controlling the 
direct connection between said steam and ex 
haust chambers and the engine-cylinder, and 
means for operating said valve, substantially 
as described. 4 

3. In a motive-?uid engine, a cylinder hav 
ing a cover formed with a centrally-arranged 
cylindrical valve-chamber in direct commu 
nication with the interior of said cylinder and 
the wall of which serves as a valve-seat and 
is provided with alternately-arranged steam 
and exhaust ports, separate steam and ex 
haust chambers in communication with said 
steam and exhaust ports respectively, a grid 
valve of hollow cylindrical form mounted to 
turn in said Valve-chamber, and means for 
operating said valve substantially as herein 
described. 

4.. In a ?uid~pressure engine, the combina 
tion with an engine-cylinder and driving 
shaft, of a rotary distributing valve or valves 
mounted to oscillate in the, cover or covers of 
the engine-cylinder, a rock-shaft arranged 
parallel to the engine-cylinder, mechanism for 
rocking said rock-shaft from said driving 
shaft, and mechanism for transmitting the 
rocking motion of said rock-shaft to said valve 
or Valves, substantially as described. 

5. In a ?uid-pressure engine, the combina 
tion with the engine-cylinder and driving 
shaft, of a rotary distributing valve or valves 
mounted to oscillate in the cover or covers of 
said cylinder and arranged with its or their 
axis or axes in line with said cylinder, arock 
shaft arranged parallel to said cylinder and 
provided with one or more levers, a lever 
?xed to the spindle of said valve or to each 
valve one or more links connecting the lever 
on each valve-spindle to the corresponding 
lever on the rock-shaft, and means for oper— 
ating said rock—shaft from said driving-shaft, 
substantially as described. 

6. In a ?uid-pressure engine, the combina 
tion with the engine-cylinder and driving 
shaft, of a rotary distributing-valve mounted 
to oscillate in the cover of said cylinder, a 
rock-shaft arranged parallel to said engine 
cylinder, mechanism connecting said valve 
and rock~shaft so that oscillatory motion of 
the one will be transmitted to the other, a le 
ver~arm ?xed to said rock-shaft, and an ec 
centric driven from said driving-shaft and 
having its rod connected by a ball-and-socket 
joint to said lever, substantially as described. 

7. In a ?uid~pressure engine, the combina 
tion with a motive~?uid distributing-valve, 
located within the engine-cylinder cover and 
a rotary driving-shaft, of a rock-shaft con 
nected with said valve a lever ?xed to said 
rock-shaft and adjustable in length, an 60 
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centric arranged to transmit motion from said 
driving-shaft to said lever, an adjusting de 
vice adapted to alter the length of said lever 
and a governor adapted to control said ad~ 
justing device, substantially as described. 

8. In a ?uid-pressure engine, the combina 
tion with a motive-?uid distributing-valve 
located within the cover of the engine-cylin 
der, and a rotary driving-shaft, of a rock 
shaft connected with said valve and provided 
with an operating-lever in the form of a link, 
a block arranged to slide in said link, an ec 
centric actuated by said driving-shaft and 
having its rod jointed to said block, and 
mechanism for adjusting said block in said 
link, substantially as described. 

9. In a ?ui<l~pressure engine, the co1nbina~ 

tion with a motor-cylinder having an oscilla 
tory valve located in each of its covers, the 
axis of each valve being in line with the cyl 
inder-axis, and the engine crank-shaft, of a 
rock-shaft arranged parallel with said cylin 
der, levers 9, 9a and links 10 connecting said 
rock~shaft to‘ the stem of each valve, a lever 
arm ?xed to said rock-shaft, and an eccentric 
14 having its rod 13 connected with said le 
ver-arm substantially as herein described. 
In testimony‘ whereof I have signed my 

name to this speci?cation in the presence of 
two subscribing witnesses. _ 

JOHN DOUGLAS. 
Witnesses: 

EDMUND S. ,SNEWIN, 
PERcY E. MATTOCKS. 
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