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To all uphoin, it ray concern. acting as a valve to open and close the small 
Be it known that we, jo: IN LOCKHAR's ports a slide valve operated by the piston 

Bru NTox, and WILLIAI ATON BRUN to N, inay be used. The same result may be ob 
engineers, subjects of the King of Great tained by a plug cock or double beat Valve 

5 Britain, both residing at 5 yarine Crescent, connected to the pist on by l'ods Ol' liks. 60 
Waterloo, liverpool, in the county of Lan- Figure is a vertical central section and 
'aster, England, have invenied new and use- Fig.2 is an elevation partly in section of a 
ful innipio veinents in Hydraulic Valves, of hydraulic valve of the type referred to nodi 
wiich the following is a specification. fied in accordance with the present inven 

10 This is sention relates to hydraulic valves |tion. Fig. 3 is a sectional elevation of a 65 
of the class in which a slide is fixed to a dif- innodification. Fig. 4 is a plan and Fig. 5 an 
ferential piston working in a hydraulic cyl- elevation of another modification. 
inder one end of which is always open to the in Figs. 1 and 2 ( is the hydraulic cylin 
Water supply which acts on the Smaller area de' having in it a piston b. A rod () is 

15 of the piston. The slide works on three ports fixed to the piston () so that the effective 70 
in the side of the cylinder, two of the ports area of the top of the piston is less than that 
opening into pressure supply pipes fed from of the botton. The rod l’ passes out of the 
the cylinder while the third port is : in ex-cylinder ( through a cup leather' ('. The 
has port. The valve is operated by allow- top of the cylinder ( is always Supplied with 

20 ing the Water under pressure to enter the Water under Pressure by the pipe C and Wa- 75 
other end of the cylinder also and act O lei pressure can be Supplied at Will to 
larger area of the piston as well as the cylinder by the pipe d. 
Sinailei area. When the valve is in eit ide valve fixed to the piston b 

are ports in the cylinder con 
'espectively to pipes e. f and g, e and 80 
g pipes for Supplying Water under 

pressure to any desired places and f being 
the tist pipe. In the position shown 

eads. In such valves it the 2) is about inidway of its stroke 
3. e to hold the pistol and and pipes e. f and g are all closed. So 85 

sition so that the Water f alrats is of oi'dinary construc 
pes lead- :cription is necessary. 

ye formed in one 
S another passage 

35 fice of the slide SC 
C plane of the passage 

7 in the valve l'. 
hder (i, which is coin 

pe it botton of the cyl 
40 S roove Ol' passage oined 95 

nected to ille stipply he ex- in the wall of the cylinder. The piston b is 
haust and a long pistol employed which kept allinost stationary in its nid position in 
always evers these poits. A groove is inade the following manner:--if by reason of 
around the piston and this groove is con- leakage or any other cause the pist. On begins 

45 nected by a small passage to the large face to descend, the upper end of the passage b 102 
of the piston. When the piston moves | connes into coininilinication with the port (t 
slightly in one direction from its mid posi- and its lower end into communication with 
tion the groove comes over the small ex- the passage (..". Water under pressure now 
haust port so that any water leaking past the passes from the upper end of the cylinder by 
piston can escape without matelially moving the passages (t" and b, port a and pipe i 105 
the piston. Similarly when the piston moves into the lower end of the cylinder causing 
slightly in the other direction from its mid the piston to rise again. Similarly if the 
position the groove comes over the supply piston begins to rise owing to leakage past 
port so that any small leakage past the valve it, or from any other cause the passage b is 

55 is made good. In place of the piston itself put into communication with the port a” and 110 
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the exhaust port at and the surplus water 
from the lower end of the cylinder escapes 
directly to the exhaust by the pipe i. port (i, 
passage b", port (i, and pipe f, and the pis 
ton is forced down again by the pressure on 
its top. 

Fig. 3 shows a modified arrangement. (t 
is a port connected by a passage / to the up 
per end of the cylinder and (it is an exhaust 
port. 

l” is a gi'oove around the piston and l is 
a veitical groove connected to it. As shown 
the pistoi) is in its laid position and the 
groove t is between the ports (i' and (cf. If 
the pisto descends Water is supplied from 
the tippel' end of the cylinder to the lower 
end by the passage k, port (t", and grooves l 
and l'. If the piston irises the surplus wa 
tei' from the lower end of the cylinder es 
capes to the exhaust by the groove ()" and 
port (t. 

Figs. 4 and 5 show a modification in 
which the piston rod b is connected to and 
operates the lever i of a three Way cock. 
m, 7, and O are pipes connecting ports in the 
shell of the cock to the upper end of the cyl 
inder, its lower end and the exhaust respec 
tively. When the piston moves downward 
from its mid position water is supplied 
from the upper end of the cylinder to its 
lower end by the pipe in, groove p in the 
plug of the cock, and pipe in, and when the 
piston rises the lower end of the cylinder is 
put into communication with the exhaust by 
the pipe n, grooye (; in the plug, and pipe O. 

in the preceding description it has been 
assumed that it is desired to hold the piston 
stationary in its mid position but it will 
be obvious that by Suitably varying the po 
sitions of the subsidiary ports &c. it can be 
held in any desired position. 
The subsidiary ports and passages above 

described are Small as they are desired to 
come into operation only when the piston is 
moving very slowly owing to leakage and 
they are therefore practically inoperative 
when the piston is moving Fapidly from one 
end of the cylinder to the other in the Ordi 
naily working of the hydraulic valve. 
What we clain is:- 
1. The combination with a hydraulic 

valve comprising:-a cylinder, a valve face 
in the cylinder, a differential piston in the 

2,955 

cylinder, a slide valve moving with the pis 
ton and working on the valve face, a pipe 
constantly supplying fluid under pressure 
to the end of the cylinder containing the 
Smaller area of the piston, a pipe Supplying 
at Will fluid under pressure to the other end 
of the cylinder, and two pressure supply 
pipes and an exhaust pipe leading from the 
valve face:-of means operated by the move 
ment of the piston for automatically com 
pensating for Creeping of the piston due to 
leakage when the piston is at mid-stroke or 
in some predetermined position intern ediate 
the ends of its stroke. 

2. The combination with a hydraulic 
7alve comprising:-a cylinder, a valve face 
in the cylinder, a differential piston in the 
cylinder, a slide valve moving with the pis 
ton and Working on the valve face, a pipe 
constantly Supplying fluid under pressure 
to the end of the cylinder containing the 
Smaller area of the piston, a pipe Supplying 
at will fluid under pressure to the other end 
of the cylinder, and two pressure Supply 
pipes and an exhaust pipe leading from the 
valve face:-of means for supplying fluid 
to and allowing it to escape from the portion 
of the cylinder containing the larger end of 
the piston when the latter is moving slowly. 

3. The combination with a hydraulic 
valve comprising:—a cylinder, a valve face 
in the cylinder, a differential piston in the 
cylinder, a slide valve moving with the pis 
ton and working on the valve face, a pipe 
constantly supplying fluid under pressure to 
the end of the cylinder containing the 
Smaller area of the piston, a pipe Supplying 
at will fluid under pressure to the other end 
Of the cylinder, and two pressure Supply 
pipes and an exhaust pipe leading from the 
valve face:-of means for putting the two 
ends of the cylinder into communication 
with each other when the piston is in One 
predetermined position and for putting the 
end of the cylinder containing the larger 
end of the piston into communication with 
the exhaust when the piston is in another 
predetermined position. 

OHN LOCKHART BRUNTON. 
WLAM PATON BRUNTON. 
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