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To all whom, it may concern: 
Be it known that We, ARTHUR GEORGE 

MIUAIFORD and ALFRED ANTHONY, subjects of 
the King of Great Britain and Ireland, and 
respectively residing at The Culver Street 
Engineeling Works. Colchester, in the 
county of Essex, England, and Beaconsfield 
avenue, Colchester, in the county of Essex, 
England, have invented certain new and use 
ful Improvements in Walve-Gear for Steam 
and other Fluid Pressure Engines, of which 
the following is a specification, reference 
being had therein to the accompanying 
drawing. 
This invention relates to the valve gear 

of fluid pressure engines of the direct-ac 
tion type, i. e. the type in which the recip 
locating action of the piston is imparted 
direct to the purpose for which the power 
is required without the intervention of a 
crank or its equivalent, and it relates par. 
ticularly to that type of direct-action en 
gine in which the main distributing slide 
valve is operated by a shuttle piston valve 
which receives its motion partly from the 
piston Tod of the engine and partly from 
the pressure of the fluid employed to drive 
the engine. 

In valve gears of the type specified the 
exhaust ports which put the ends of the 
shuttle valve cylinder into communication 
with the main exhaust are controlled by the 
shuttle valve, and consequently during a 
large portion of that part of the travel of 
said valve, which is effected by the piston 
rod of the engine, said valve is moving 
against the full pressure of the steam. 
The object of the present invention is to 

balance this pressure so as to minimize the 
force required to move the shuttle valve dur 
ing that portion of its travel when it is 
receiving motion from the piston rod of 
the engine, whereby greater Smoothness of 
working is attained and the durability of 
the working parts is materially enhanced. 
We attain this end by controlling the ex 
haust ports of the shuttle valve cylinder 
both by the shuttle valve and by the slide 
valve, so that communication between the 
ends of said valve cylinder and the main ex 
haust is only established at that end toward 
which the shuttle valve is traveling, that is 
to say, when it is required to effect the 
reversal of the valve by fluid pressure. 

In the accompanying drawing which 
illustrates this invention:-Figure 1 is a 
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broken view in longitudinal section of the 
improved valve gear adapted for a steam 
engine, Fig. 2 is a view in plan, and Fig. 
3 is a view in transverse section on lines 
at a Fig. 2. 
Throughout the views similar parts are 

marked with like letters of reference. 
The shuttle valve a, which is of the usual 

construction, is mounted in a cylinder b 
which is preferably made in one with the 
steam chest c. The slide valve d, which 
controls the main admission ports e e and 
the main exhaust port f, is operated by the 
shuttle valve a by means of a strap piece 
(7 carried by said shuttle valve which alter 
nately engages first one end and then the 
other end of a recess d in the back face 
of the slide valve so as to permit of a cer 
tain amount of lost motion between the 
valves. The shuttle valve a is operated by 
a rod h which receives a positive motion 
from the piston rod or other reciprocating 
part of the engine through any suitable 
mechanism. This valve rod h is not fixed 
to the valve a but passes freely into it and 
carries a collar h" at its back end which 
Works in a recess at at the back end of the 
valve so that the valve has a limited amount 
of free movement relative to the rod. 

In the ends of the shuttle valve at are small 
L-shaped ports land 2 which put the ends 
b' and b° of the valve cylinder alternately into 
communication with the steam chest 6 and 
with the exhaust ports m, and m'. These 
exhaust ports instead of communicating di 
lectly with the main exhaust port fare con 
nected by passages in with ports m° and m: 
located in the face of the seating d” of the 
slide valve d on either side of the ports e 
and f. In the slide valve d are two ports o 
and o' which run between the face of the 
slide valve d and the exhaust cavity di 
thereof. These ports are so arranged that 
at predetermined periods during the travel 
of the slide valve in either direction they 
place the ports m” and m in communication 
with the main exhaust port f through the 
exhaust cavity d of the valve. 
The action of the valve gear is as fol 

lows:--Assuming the two valves ( and d to 
be in the position shown in Fig. 1, the for 
ward end b of the valve cylinder is in com 
munication with the steam chest c by the 
port so that the pressure in said end of 
cylinder is the same as that in the steam 
chest a and the other end b% of the valve 
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, it in the ori. In does not register with 
ite polf (, and is therefoie closed to the ex 
l: List cavity of of the slide valve d8. The re 
st of this is that stean leaking past the 

(k ent of the valve (, into the back end i) 
tle : live cylindel' causes a balance of 

pressile it: ) () ends of Said cylinder and 
: {{}}) selently thei'e is 30 pressure acting 
against the forward travel of the valve ( in 
the direction of the arrow. When the valve 
(l, and with it the valve (l, has noved in the 
direction of the air ow-lii de' the influence 
of the 'ot f-so far that the port l registers 
with the port in, the port at registei's with 
tie assage 0, aid the port i opens to the 
Sean chest 6, the stea) reSSlire in the back 
end t? Of the valve cylinder causes the shut 
tie valve (a ti) continue its forward notion 
which is not opposed by the pressule of the 
steal in the front end of the valve cylinder 
as the front end b of said cylinder is open 
to the liaii, exhaust port f by the ports (, 77, 
72° and 0, and by the exhaust cavity d of the 
valve ci. Further movement of the two 
valves 6 and d in the direction of the arrow 
akes the port. O out of 'egiste with the port 
°, thereby shutting of the main exhaust 

port f from the front end l of the valve 
cylinder, and so causes the valve to come to 
liest. The slide valve d having now opened 
the 'eal admission port e, the valve iod f. 
cCliniences to love in the opposite direction 
to the arrow and in due time its enlarged 
end f' contacts the other end of the recess (i. 
and cases the sh; little valve (i to move with 

ve, but as the front end b of 
cylinder is not open to the main 

i, by reason of the ports an and O 

past, the forward end of the valve into the 
for yard end it of the valve cylinder. Fur 
the movement of the valve a. On its return 
stroke-Yhich brings the ports in and O' 
into register-takes the port l Out of legis 
te' with the passage in So that there is still 
no cominlinication between the front end to 
of the valve cylinder and the main exhaust 
port f. 
What we claim as Our invention, and de 

sire to secure by Letters Patent is:- 
1. In a valve gear for steam or other fluid 

pressure engines, the combination with a 
inain slide valve controlling the admission 
and exhaust ports of the engine, of a cylin 
dei in connlinication with the steam chest 
containing the slide valve, a piston Valve of 
the shittie type working in said cylinde', a 
coupling between said valves whereby the 
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shuttle valve operates the slide valve with a 
predetermined amount of lost motion, means 
for imparting notion to the shuttle valve 
with a predetermined amount of lost no 
tion, ports in the ends of the piston shuttle 
valve cylinder leading to the slide valve face, 
ports in the ends of the piston shuttle valve 
for establishing communication between the 
ends of said cylinder and the steain chest and 
the ports leading from the ends of the piston 
shuttle valve cylinder to the slide valve face 
respectively, and ports in the slide valve for 
establishing communication between the 
ports in the slide valve face and the exhaust 
cavity of said valve, as set forth. 

2. in a valve gear for steam o' other fluid 
pressure engines, the combination with a 
main side valve controlling the admission 
and exhaust ports of the engine, of a cylin 
der in communication with the steaian chest 
containing the slide valve. a piston valve of 
the shuttle type working in Said cylinder, a 
coupling between said valves whereby the 
shuttle valve operates the slide valve with a 
predetermined amount of lost motion, means 
for imparting motion to the shuttle Valve 
With a predetermined annot lint of lost motion), 
an exhaust port in each end of the piston 
shuttle waive cylinder-Said ports leading to 
the slide valve face and opening teleto on 
either side of he main admission and ex 
halist ports of the engine, ports in the ends 
of the piston shuttle valve for establishing 
coinimunication between the ends of the pis 
ton shuttle valve cylinder aid the steam 
chest and the exhaust ports of the shuttle 
valve cylinder respectively, and ports in the 
slide valve for establishing coinin linication 
between the exhaust, ports in the slide valve 
face and the exhatist cavity of Said valve, as 
Set forth. 

3. In a device of the chai'acter described, 
the combination of a slide valve, a steam C 

chest containing said slide-valve, a piston 
alve of the shuttle-type, a coupling between 

said valves, said coupling having a sliding 
connection with said side-valve and a fixed 
connection with said piston-valve, and a pis 
ton rod having a sliding connection with 
said piston-valve, said piston Valve and said 
slide-valve having ports alternately estab 
lishing communication through the stealin 
chest ports with the respective ends of the 
piston-valve chamber, and the exhaust cham 
be of the slide-valve. 

4. In a device of the character described, 
the combination of a slide-valve, a steam 
chest, containing said slide-valve, a piston 
valve of the shuttle-type, having a chain 
bered end, a piston rod received by said pis 
ton-valve, and having a headed end received 
within said chambered end of the piston 
valve, and a coupling between said slide 
valve and said piston-valve said coupling 
having a fixed connection with said piston 
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valve and a sliding connection with said names in the presence of subscribing Wit 
slide-valve and piston-valve and said slide- nesses. 
valve, having ports alternately establishing 
communication through the steam-chest A. ESQRD. 
ports with the respective ends of the piston- isks s 
valve chamber and the exhaust chamber of Witnesses: 
the slide-valve. A. H. WYATT, 

In testimony whereof We have signed our F. NOBLE. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents. 
Washington, D. C.’ 


