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To all whom it may concern: 
citizen of the United States, residing at Pitts 
burg, in the county of Allegheny and State of 
Pennsylvania, have invented or discovered a 
new and useful Improvement in Hydraulic 
Valves, of which the following is a full, clear, 
and exact description, reference being had to 
the accompanying drawings, forming part of 
this specification, in which 

Figure 1 is a central vertical section through 
my improved valve, the valve-piston being 
in the middle position. Fig. 2 is a similar 
view at right angles to Fig. 1, indicated by 
the line IIII thereon and showing the valve 
piston raised. Fig. 3 is a horizontal cross 
section on the line III III of Fig. 1. Fig. 4 is 
a partial sectional view on an enlarged scale. 
My invention relates to the class of hydrau 

lic valves for controlling the flow of Water 
under pressure, and it relates particularly to 
the construction and arrangement of the va 
rious chambers and ports, the piston-valve, 
and the packing-cups and manner of securing 
them in position for the purpose of prevent 
ing Wear and cutting and also so as to utilize 
the expansive action of the fluid in the valve 
to prevent leakage at the joints of the valve. 

Referring now to the drawings, 2 represents 
the main body portion of the valve, within 
which is mounted the hollow cylindrical valve 
shell consisting of three sections 3,3', and 3. 
The middle one of these sections, 3, is firstin 
serted in position in the main case2, which is 
provided with a series of internal annular 
grooves 3", and the metal of the valve-shell3 is 
then pressed outwardly by an expanding man 
drel until the grooves are entirely filled. In 
this manner the section 3 is immovably incor 
porated with the case, after which the interior 
of the shell 3 is turned out to the finished 
size. Surrounding such shell are the cham 
bers 4, 5, 6, 7, and 8, to the middle one of 
Which, 6, leads the feed-passage 9, communi 
cating with any source of pressure, while 
above and below the chamber 6 are the simi 
lar chambers 5 and 7, from which lead the 
passages 1011, communicating with any suit 
able Operative mechanism-as, for instance, 
the ends of a double-acting cylinder. These 
passages operate alternately as feed and ex 
haust passages, respectively, and communi 

cate through the ports of the shell 3 and of 
Be it known that I, ROBERT C. BROM LEY, a the valve either with the feed-chamber 6 and 

upper exhaust-chamber 4 or with feed-cham 
ber 6 and lower exhaust-chamber 8, accord 
ing to the position of the piston-valve. This 
valve is built up of three sections 12, 13, and 
14, mounted on a stem 15, having an enlarged 
extension 16, against which the various sec 
tions of the valve are clamped together by 
nut 17 on the lower end. The upper and 
lower sections are provided with an outer cy 
lindrical reversed shell 18, in the interior of 
which is a cavity 19, communicating with the 
Outer surrounding valve-shell interior, and 
these shells 18 make a sliding water-tight fit 
within surrounding gaskets 20, of leather or 
other suitable material, clamped between the 
middle immovable section 3 and upper and 
lower movable sections 3 and 39. These up 
per and lower valve-sections are also provided 
With similar outwardly-projecting shell ex 
tensions, which abut against the gaskets 28, 
hereinafter referred to, and which limit the 
movement of the valve in either direction, 
thus relieving the nut 17 or flange 31 of up 
per gasket 28 from contact or interference. 
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Likewise clamped between the middle sec 
tions 13 of the piston-valve and upper and 
lower sections 12 and 14 are the cups 21, 
turned inwardly and inclosing, with a water 
tight fit inside the middle section 3 of the 
valve-shell, the annular cavity 22. 
Through the shell-sections at each of the 

annular chambers are a series of perforating 
ports 4, 5, 6, 7, and 8, by which commu 
cation is had from the interior of the shell to 
the surrounding chambers, and vice versa. 

In the normal position of the valve (shown 
in Fig. 1) the cups occupy a position above 
and below the middle ports 6, communicat 
ing with the feed-chamber 6, so that the pres 
sure of the water within the cavity 22 will 
tend to throw the edges of the cups outwardly 
against the interior and close the passage 
against circulation. It will also be seen that 
in case the valve is moved up or down over 
the ports 6 pressure from the outside upon 
the cups will fully or more than equalize the 
internal pressure tending to expand the 
cups, thus protecting them from abrasion 
or cutting due to pressure against the edges 
of the ports. When the valve is raised or 
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lowered, any leakage past the first Cup 21 
into the chamber 22 will tend to expand the 
other cup, thus preventing further circula 
tion, and it will be noted that in such raised 
or lowered position of the valve the cups have 
a bearing against the smooth interior of the 
shell. 
The gaskets 20 surround the piston-valve 

above and below the cylinder-chambers 5 and 
7, the pressure of the water tending to ex 
pand them against the outer shell of the end 
portions 12 and 14. Between the inner cham 
bel's 19 of these portions and the interior of 
the valve extend perforating ports 23, and it 
will be seen that when the valve is moved in 
either direction pressure within the cham 
bers 19 and outwardly through such ports 23 
will act to overcome pressure tending to hold 
the gaskets against the valve-shell, so that 
cutting or abrasion of the gaskets by pressure 
against the ports is prevented, as it is mani 
fest that pressure tending to expand the gas 
ket will provide a water seal until the ports 
23 register with and pass the gaskets, thus 
giving circulation through the ports 4 or St 
to Waste-chambers 4 or S. These chambers 
are connected by a by-pass port 24, and the 
lower chamber S is provided with a waste 
pipe 25, leading off to any suitable discharge. 

In the usual construction of valves of this 
class it is customary to mount all of the gas 
ketS or cups upon the movable piston-valve 
within the piston-cylinder, thus permitting 
the pressure of the water to force the cups 
outwardly against the ports during operation 
of the valve. This produces rapid cutting 
and destruction of the cups and requires their 
frequent renewal, thus involving serious de 
lay and considerable expense. By equaliz 
ing the pressure of the water in the manner 
I have described and shown I avoid these dis 
advantages and add greatly to the efficiency 
and life of the valve. 
The sections 3 and 3° of the valve-shell 

make a tight fit within the main case 2, and 
the Sections, with the intervening gaskets 20, 
are tightly clamped together and against the 
stationary section 3 by the heads 26 of the 
case by means of the securing-bolts, sufficient 
intervening space being left at 27 to permit 
of compression of the gaskets. The securing 
bolts of the heads are preferably inserted 
through radial slots in the flanges of the case 
and heads, respectively, thus permitting of 
their easy and rapid removal without entirely 
unscrewing the nuts, whereby the time con 
sumed in removing the heads for renewal of 
gaskets or for any other purpose is reduced 
to a minimum. 

Between the heads 20 and the outer ends of 
the sections 3 and 3 are interposed packing 
gaskets 28, which act in the same manner as 
gasketS 20 to make a Water-tight joint and 
effectually closo the ends of the valve-shell 
sections against leakage. The gaskets 2S ex 
tend laterally beyond these shell-sections into 
an enlarged space 29 and are turned inwardly, 
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being provided with peripheral cup-shaped 
flanges 30. By this means any leakage es 
caping outwardly beyond ports 4 or 8 be 
tween the case 2 and the shell-sections 3 or 
3 will be effectually sealed against further 
progress by its expansive action against the 
flange of the gasket. In a similar manner 
leakage is prevented around the piston-rod by 
an internally-similar flange 31, which closely 
embraces the piston-rod, as clearly shown in 
the drawings, and by the pressure thereon 
around its outside effectually cuts off any 
leakage. In this manner I am enabled to dis 
pense with the usual stuffing-box around the 
valve-stem, obviating the trouble and expense 
of renewal and adjustment of the packing and 
resulting in greater compactness, simplicity, 
and cheapness of construction of the valve. 
Changes and modifications may be made by 

the skilled mechanic without departing from 
my invention, since I do not desire to be lim 
ited to the exact construction shown, but to 
include such changes within the scope of the 
following claims. 
What I claim is 
1. In a hydraulic valve, the combination of 

a main casing having a middle internal an 
nular chamber in communication with a sup 
ply-passage, similar chambers at each side of 
such middle chamber in communication with 
supply and exhaust passages, additional simi 
lar chambers beyond such supply and exhaust 
passages, a port connecting Such Outer annu 
lar chambers and communicating with an ex 
haust - passage; an inner longitudinal shell 
composed of a middle immovable and outer 
movable sections, ports therethrough commu 
nicating with the annular chambers, inwardly 
turned packing-gaskets clamped between the 
sections, a reciprocating piston-valve mount. 
ed within the shell having outer hollow ex 
tremities and ports therethrough and a mid 
dle annular cavity between inwardly-turned 
packing-cups, whereby communication is es 
tablished through the ports and passages at 
varying positions of the valve. 

2. In a hydraulic valve the combination of 
a main casing having a longitudinal cham 
ber, a middle valve-casing secured therein by 
eXpanded annular rings, similar valve-casings 
movably mounted within the longitudinal 
chamber forming continuations of such mid 
dle casing at each end thereof, intervening 
in Wardly-turned packing-gaskets secured be 
tween the abutting ends of such valve-casing 
sections, packing-gaskets at each end of such 
outer valve-casings, closing-heads for the 
inain casing with means for adjusting such 
heads against the gasket and ends of the outer 
Valve - casing Sections, a series of annular 
chambers within the main casing and sur 
rounding the valve-casing sections, ports 
through the valve-casing providing commu 
nication from the interior of the valve-cas 
ing to such annular chambers, supply and 
exhaust passages communicating with the 
annular chambers, a reciprocating piston. 
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valve mounted within the valve-casings hav 
ing outer hollow extremities and ports there 
through, and a middle annular cavity be 
tween inwardly-turned packing-cups where 
by communication is established through the 
ports and passages at varying positions of the 
Valve. 

3. In a hydraulic valve, the combination of 
a main casing having a longitudinal cham 
ber, a middle valve-casing secured therein 
by expanded annular rings occupying in 
ternal annular cavities in the main casing, 
similar valve-casings movably mounted with 
in the longitudinal chamber forming continu 
ations of such middle casing at each end 
thereof, intervening inwardly-turned pack 
ing - gaskets secured between the abutting 
ends of such valve-casing sections, packing 
gaskets at each outer end of such outer sec 
tions having inwardly-turned flanges project 
ing into cavities in the main casing, closing 
heads for the main casing with means for ad 
justing such heads against the gaskets and 
ends of the outer valve-casing Sections, a 
middle internal annular chamber surround 

ing the valve-casing and in communication 
with a supply-passage, similar annular cham 
bers at each side of such middle chamber in 
communication with supply and exhaust pas 
sages, additional similar annular chambers 
beyond such supply and exhaust passages 
constituting Waste-chambers, a longitudinal 
external passage connecting such chambers 
and in communication with a Waste-passage, 
ports through the valve casing providing 
communication from the interior of the valve 
casing to the annular chambers, a recipro 
cating piston-valve mounted within the valve 
casings having outer hollow extremities and 
ports therethrough, and a middle annular 
cavity between inwardly - turned packing 
cups whereby communication is established 
through the ports and passages at varying 
positions of the valve. 

In testimony whereof I have here unto set 
my hand. 

- ROBERT C. BROMILEY. 
Witnesses: 

PETER J. EDWARDS, 
C. M. CLARKE. 
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