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Application Aled Apr

To all whcm 9% My Concern:

Be 1t known that wwe, Jomx Locxmare
Broxsox and Winnmar Parow BRuNtoN X,
engineers, subjects of the Xing of Great

5 Marine \Jrow'ent

Britain, both “L‘\ldlﬂo i
Waterlco 0, Liverpeol, in the county of Lan-
caster, England, "have invented new : and use-
ful 1mxnox ernents in Hydm 11 Talves, of
which the following is & specificat

Thig invention relates to 1 hvdraulic anu
of the class in which a slide is fixed to a dii-
ferential 1,-1swn working in a hydraunlic
inder one eand of w mcl1 is always open to the
water supply which acts on the smaller area
of the piston. The shc works on three Lorfs
in the side of the ¢ylinder, two of Ul" ports
opening into pressuve supply pipes fed from
the eylinder WH']L the third port ig an ex-
haust port. The valve is operated

jonnye

1 i

C"]

mg the \\"wr under pressure to enter the

other end uf the ¢y Tinder algo and act on the

larger area of d\e piston as well as on the

smaller area. When the valve igin either of
I

its two e:'fr me quhﬂm om of the fir
men‘m nw pipes 1s supplied with water under
the c;;ln ler Wm-o the other
Valves of this
’%_e ‘vu,g:usfny
01 "“’1\“8 At

i pmd
[¥5]
o

T e

ever a
valve ¢
of the
divectios
Aceor
porls are mnd
te those above
nect eﬂ to -“e supply
haust and a lf‘lc pist
always covers these poxt
around the piston and
nected by a small passag
of the piston. '*.'/ﬁez
slightly 1 one direction from ifs mid posi-
tion the groove comes over the emall ex-
haust port se that any water leaking past the
piston can escape without maulnllv moving
the piston. ulmlln rly when the plston moves
slightly in the other direction from its mid
position the groove comes over the supply
port so that any small leakage past the valve
1s made good. In place of the piston itself

@

employed shich
A groove is made
hlb groove 1s con-

s Lo tbe larger face
Lhn piston moves

Specification of Letters Falent.
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acting as a valve to open and close the small
por ts a slide valve operated by the piston
may be used. The same result may be ob-
iume@ by a plug cock or double beat valve
connected to the piston by rods or links.

Figure 1 13 a vertical central section and
Hig. 2 is an ﬂcvumn p:!"f]y in section of a
hy -draulic valve of the vao referrved to modi-
fied in aceordance with the present inven-
tion. Fig. 3 is a sectional elevation of a
modification. Fig. 4 is a plan and Fig. 5 an
elevation of another modification.

Tn Figs. 1 and 2 ¢ is the hydraulic cylin—
der 3“;;\/1116 in it a piston o, A rod 0/ 1
fixed to the “:lchP b so that the ef(ebtlv
area of the top of the piston is less than that
he botm,u The rod b’ passes out of the
nder ¢ through a cup 1e‘ ther a’. The

he ‘yhp(‘ﬂr @ is alwa vys supplied with
water under pressure by the pipe ¢ and wa-
ler pressure can be su phed at will to
of the cylinder bv the pipe d.

slide valve fixed to the piston b
* ports in the cylinder con-
nected vespectively to pipes ¢ f and g, ¢ and
' s for supplying water under
o any desired places and f being
15t pl“a Tn the wpesition chown
{ midway of its stroke
:md g are all closed. So
i f ordinary construc-

1*3L1 on is necessary

he valve 02
; W]ﬂca is con-
sm of the eyl-

{ o is o groove or passage formed
in the wall of the cylinder. The piston 0 1s
kept almoyt stationary in its mid position in

~ 2
1

o manper —Xif by reason of
nkage or any cother cause the “mton begins
CSCET. d “the upper end of the passage b®
1 communication with the port o°
and its lower end into com:numcaumn with
the passage ¢°. Water unoer pressure now

passes from the upper end of the cylinder by
Lne passages ¢ and 0°, port ¢° and pipe §
into the lower end of the cylinder causing
the piston to rise again. Similarly if the
piston begins to rise owing to leakage past
it or from any other cause the passage. b* is
put into communication with the port ¢* and
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the exhaust port ¢ and the surplus water
from the lower end of the cylinder escapes
directly to the exhaust b* the pipe j, port o,
passage 0*, port ¢*, and pipe f, and the pis-
ton is forced down again by the pressure on
its top.

Iig. 3 shows a modified arrangement. «°
is a 1,01't connected by a passage £ to the up-
per end of the cylinder and 7 is an exhaust
port.

0% 13 a groove around the piston and 1% is
a vertical groove connected to'it. As shown
the piston is in its mid position and the
groove /7 is between the ports f and o', I
the piston des scends water is suppLe(f from
the upper end of the eylinder to the lower
end by the passage &, pw" «%, and grooves 07
and 0% Tf the piston rises the surplus wa-
ter from the lower end of the whnflel es-
capes to the exhaust by the groove 0% and
po*t o :

Figs. 4 and 5 show a modification in
which the piston rod 0" iz connected to and
operates the lever [ of a three way cock.
m, n and o are pmes connecting ports in the

shell of the cock to the upper end of the cyl-
mder 1*5 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 m, groove p in the
plug of the cock, and pipe 7, and when the
piston rises the lower end of the cylinder is
put into communication with the exhaust by
the pipe 7, groove ¢ in the plug, and pipe o.

In the precedmg‘ des crlphon 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 cub%mw]y ports &e. 1t can “he
held in any desired position.

The subsidiary ports and passages above
deseribed are small as they arve desired to
come into operation only when the piston 1s
moving very slowly owing to leakage and
they ave therefore prftctlmﬂy 111oneratlvn
when the piston is moving rapidly from one
end of the cyhnuer to the other in the ordi-
nary working of the hydraulic valve.

What we claim is:—
1. The combination with a hydraulic
valve comprising :—a cylinder, a valve face

in the cylinder, a differential piston in the

932,955

cylinder, a slide valve moving with the pis-
ton and working on the valve face, a pipe
constantly supplving fluid wnder 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 iz at mid-stroke or
n some predetermined position intermediate
1"he ends of its stroke.
The combination with a hydraulic
JVQ comprising —a cylinder, & valve face
in the cylinder, a differential piston n the
cylinder, a slide valve moving with the pis-
ton and working on the valve face, a pipe
constantly SlleVan 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 porhon
of the cvhmler containing the larger end of
the piston when the la atter is moving slowly.
3..The combination with a hydraulic
valve comprising :—a cylinder, & 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 contmnmo the
sinaller area of the piston, a pipe supplvlno
at will fluid nnder 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
D"ed(}t“ilﬂiDGC" position and for putting the
end of the cylinder containing the larger
end of thn piston -into communication with
the exhaust when the piston is in another
predetermined position.
JOHN LOCKHART BRUNTON.
WILLIAM PATON BRUNTON.
Witnesses:
Ava. Prerce,
H. Winrrans.
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