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To all whom it may concern: 
Beit known that I, MILTON B. KiRKER, of McKee's Rocks, in the county of Allegheny and 

State of Pennsylvania, have invented a new 
and useful Improvement in Hydraulic Valves; 
and I do hereby declare the following to be a 
full, clear, and exact description thereof. 
My invention relates to an improvement in 

valves which are used in connection with hy 
draulic machinery-such as the machinery 
used in rolling-mills and in Bessemer con 
verter-plants, &c.-and for other similar pur 
pOSes. In the construction of valves of this 
kind the enormous pressure of the water which 
passes through them and the other conditions 
of the use to which they are subjected make 
it necessary that they shall be simple in their 
construction, not liable to get out of order, 
and that they shall be balanced in their action, 
So that it shall not require excessive force to 
operate them. It has been the object of in 
ventors of valves of this class to obtain these 
results; but prior valves, owing to defects in 
their construction, have been only imperfectly 
successful. The reasons for this are either 
that the valve is not well balanced and that it 
is difficult to move it, or that it is liable to 
leak, or that the great pressure of the water 
acts upon the packing of the valve, so as to 
rapidly cut it, and thus to impair the useful 
ness and effective life of the valve. This last 
mentioned difficulty is especially incident to 
valves heretofore used, because they have gen 
erally been constructed so that the packing on 
the valve-rod shall be obliged to cross over the 
ports through which the water enters the valve 
and through which the water finds its adit to 
the hydraulic machine. I have therefore con 
structed my valve with a view to obviate this 
difficulty, so that in action the packing on the 
stem shall not cross the ports when subjected to 
pressure. In this way I make the valve much 
more easy to operate, and enable it to be used 
for a much longer time without repair. My 
valve also possesses certain features of advan 
tage by reason of its simplicity of construction 
and ease of operation, which I shall hereinaf. 
ter indicate. 

SO 
The accompanying drawing shows in ver 

tical central section a hydraulic valve con 
structed according to the principles of my in 

vention, and I shall now describe its construc 
tion with reference thereto. 
The valve consists of a cylinder, 2, having 

a bore, 3, of any desired diameter extending 
from end to end. w 
4 is a port in the side of the valve communi 

cating with the hydraulic-pressure apparatus, 
and 5 is a port communicating with the ma 
chinery which is to be operated hydraulically. 
The port 4 opens into a cylindrical chamber, 
6, which is constituted by an enlargement of 
the bore 3 of the valve-cylinder 2. 
Within the bore of the valve-cylinder is a 

valve-stem, 7, and on this stem 7 are placed 
leather, rubber, or any suitable packing-rings, 
8, 9, and 10, which are held on the rod be 
tween encircling cylindrical sleeves 11. These 
sleeves are confined in place by means of nuts 
12 at the lower end of the valve-stem. The 
upper disk, 10, of these packing-disks is above 
the chamber 6 when the valve-stem is in its 
lowest position, as shown in the drawing. 
The packing-disk 9 is then between the cham 
ber 6 and the port 5, and the last packing-disk 
8 is then below the exhaust-ports 13, which are 
formed through the side of the cylinder 2, and 
which communicate with an exterior exhaust 
chamber, 14. This exhaust-chamber 14 is con 
stituted by a hollow cup which is screwed on 
a contracted portion at the lower end of the 
cylinder 2, and which is provided at its bot 
tom with a threaded opening into which the 
usual exhaust-pipe of the valve is screwed. 
The valve-stem 7 is operated by means of a 
lever, 15, connected with the stem in the usual 
Way. 
The operation of the valve is as follows: As 

shown in the drawing, the valve-stem 7 is at 
its lowest position and the pressure is cut off 
from the machine and communication is es 
tablished between the machine and the ex 
haust through the ports 5 and 13. In order to 
close the exhaust-port and to allow the water 
pressure to enter the machine, the valve-stem 
7 is raised until the packing-disk 9 enters the 
chamber 6. This also raises the packing-disk 
8 above the level of the exhaust-ports 13, thus 
cutting off communication with these ports 
and opening communication between the press 
ure-port 4 and the machine-port 5. The water 
then flows through the port 4 and chamber 6 
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around the sleeve 11 and through the port 5 
to the machine. When the valve-stem was in 
its original position, as shown in the draw: 
ing, the stem was balanced by reason of the 
equal opposite pressure of the water in the 
chamber 6 upon the packing 10 on the upper 
side and the packing 9 on the lower side. The 
raising of the valve-stem, so as to bring the 
packing 9 into the chamber 6, does not disturb 
this equilibrium of pressure, because the water 
then still bears upward against the packing 
10 and downward against the packing 8. The 
packing 8 therefore takes the place of the 
packing 9 in preserving the balance of the 
valve, the packing 9 operating in this regard 
when the valve is closed and the packing Sop. 
erating when the valve is open. In order to 
force down the stem 7. 
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close the valve the lever 15 is moved so as to 
This carries the pack 

ing 9 out of the chamber 6 into the cylindrical 
bore 3 surrounding the sleeve 11, and as the 
packing 9 is cup-shaped in an upward direc 
tion its backward movement past the ex 
tremity of the chamber 6 has no injurious 
effect in wearing the packing. The bringing 
of this packing 9 into its original position be. 
tween the chamber 6 and the port 5 acts to 
regulate the water connection between the 
chamber 6 and this port and opens communi 
cation between this port and the exhaust. In 
this motion of the valve the packing-disk 8 of 
course crosses the exhaust-ports 13; but as it 
is then moving backwardly and as its curva 
ture is upward, it does not wear the packing, 
as already explained with reference to the 
packing 9. The upward motion of the pack 
ing 8 across the exhaust-ports 13 does not 
have any injurious effect, because when the 
valve-stem is moved in this direction to open 
the valve the pressure of the water is alto 
gether cut off from this packing by means of 
the upper packing, 9, and the pressure does 
not have access thereto until the packing 8 
has crossed the uppermost exhaust-port. This 
result is effected by making the length of mo 
tion of the packing 9 from its lowest position 
into the chamber 6 a little longer than the 
motion of the packing 8 across the exhaust. 
ports 13. By reason of this construction it is 
possible, by raising the stem 7, so that the 
packing 9 shall be just below the edge of the 
chamber 6 and the packing 8 shall be just 
above the highest exhaust-port 13, to cut off 
communication of the machine, both with the 
pressure-port 4 and the exhaust-port, so that 
the hydrostatic pressure in the machine, what 
ever it may be, may be kept constant. 

I have shown and described the construc 
tion of the valve which I deem to be well fit 
ted for the purpose for which it is intended, 
the same being a construction which I have 
already put in use and the utility of which I 
have conclusively demonstrated. I do not, 
however, desire to limit myself to the precise 
form of this valve which I have shown and de 
scribed, since the proportions and the relative 
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arrangement of the parts may be somewhat 
altered. For example, the valve may be hori 
zontal instead of vertical, the port 5 and the 
exhaust may be on the upper side of the port 
4 instead of on the lower side, and the exhaust 
may be on the side of the valve instead of at 
the end. These and other modifications Will 
suggest themselves to the skilled mechanic and 
do not of course involve a departure from the 
spirit of my invention. 
The advantages of my invention will be ap 

parent to those skilled in the art. The valve 
is very simple. It is cheap in its construction, 
and by reason of the small number of its ports 
and their relative relation to each other it is 
stronger and more effective than any other 
valves of the class which I have known. 
The advantages of my invention are due, 

principally, to the presence of the chamber 6, 
in which the packing 9 moves, in order to open 
communication between the pressureport and 
the machine. port. This distinguishes my 
valve from others in which the packing Crosses 
the pressure-port 4 in order to open the valve. 
The crossing of the port cuts and Wears the 
valve, as I have already explained, and the 
use of the chamber to a large degree prevents 
this cutting and wear. In valves of this prior 
construction the motion of the packing-rings 
backward across the port may have no bad 
effect; but in their motion in the other direc 
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tion, in which the forward edge of the pack: 
ing comes in contact with the side of the port, 
the cutting of the packing is very rapid and 
soon spoils the efficiency of the valve. 

I claim 
1. In a hydraulic valve, the combination, 

with the valve-casing having an enlarged cham 
ber, 6, a pressure-port communicating there 
with, a machine-port, 5, and a cylindrical bore 
between the port 5 and the chamber 6, of a 
valve-stem having a packing-disk which en 
circles the valve-stem and closes the space be 
tween the stem and the side of the said cylin 
drical bore, said packing-disk working with 
the valve-stem between the port 5 and the 
chamber 6 and into the chamber 6, substan. 
tially as and for the purpose set forth. 

2. In a hydraulic valve, the combination, 
with the valve-casing having an enlarged cham 
ber, 6, a pressure-port communicating there 
with, a machine-port, 5, and a cylindrical bore 
between the port 5 and the chamber 6, of a 
valve-stem having a packing-disk which en 
circles the valve-stem and closes the Space be 
tween the stem and the side of the said cylin 
drical bore, said packing-disk working with 
the valve-stem between the port 5 and the 
chamber 6 and into the chamber 6, said disk being cup-shaped and the concavity being on 
the side next the chamber, substantially as and 
for the purpose set forth. 

3. In a hydraulic valve, the combination, 
with the valve-casing having a pressure-port, 
a machine-port, and an exhaust-port, of a valve 
stem working within the casing and having a 
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packing-disk which moves between the press. In testimony whereof I have hereunto set my 
ure-port and the machine-port, and a second hand this 19th day of November, A. D. 1887. 
packing-disk which moves over the exhaust 
port, said disk being concave, the concavity MILTON B. KIRKER. 

5 being on that side of the disk which is fore 
most in the motion of the valve over the port Witnesses: 
when the disk is under pressure, substantially W. B. CoRWIN, 
as and for the purpose set forth. THOMAS W. BAKEWELL, 

  


