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1. Claim. 

This invention relates to improvements in 
pumps more particularly to improved valves for 
mine pumps, and it is among the objects thereof 
to provide a valve structure which shall be adapt 
ed to resist the destructive action of coal dust 
lodging in the valve seat and the corrosive action 
of the fluids carrying grit in suspension which 
Speedily destroy the metallic valve elements of 
the conventional form of mine pump. 

In the Operation of mine pumps, the Water 
pumped from the mine is delivered by successive 
Stages to a discharge port of the pump, and 
paSSes through a Series of chambers, each of 
Which are valved, the valves varying in number 
depending upon the stages through which the 
fluid is pumped and also depending upon whether 
Or not the pump is single or double-acting, AS 
the double acting pump is commonly employed, 
there are usually four or more valve elements in 
Such a pump, and the use of the Conventional 
form of bronze valve elements necessitates fre 
quent renewal because of the conditions enu 
merated above. 
In accordance with the present invention, I 

employ a series of Wooden valve blocks and a 
non-ferrous metallic valve ball instead of the 
flat metallic valve elements of the conventional 
type of mine pump. 
I have found that by employing a valve con 

Struction of this general character, it is un 
necessary to replace the Wood blocks, and the 
non-ferrous ball elements are practically in 
destructible. In carrying out the invention, I 
employ a cylindrical Valve block of Wood pref 
erably a gum Wood which has practically no 
grain and which is cut out to form a cage for the 
valve ball. This form of valve structure is readily 
adapted to the conventional type of mine pump 
of the double-acting and multiple stage type by 
merely replacing the conventional bronze disc 
valves with the wooden elements. 
The proposed wooden seat and metallic ball 

valve is very economical of construction as it 
eliminates expensive machining operations and 
the employment of Springs, the equivalent force 
of which resides in the weight of the ball which is 
lifted by the force of the pump and seats by 
gravity, and aside from the economy and the 
cost of initial installation of the improved form 
of valve, it insures reliable operation without the 
frequent take-downs for replacements thus elim 
inating the necessity of duplicating the pump 
ing equipment or losing the operating capacity of 
the mine while repairs are being made. 

(C. 251-121) 

The invention will become more apparent in 
consideration of the accompanying drawing con 
stituting a part hereof in which like reference 
characters designate like parts and in which: 

Figure 1 is a fragmentary view in vertical cross- 5 
Section of a nine pump embodying the principles 
of this invention; 

Figure 2 is a side elevational view of a wooden 
Valve member Such as is employed in the pump 
in Figure l; 10 

Figure 3 is a top plan view of the valve seat; 
Figure 4 a side elevational view of a modified 

form of valve; and, 
Figure 5 a Cross-sectional view of part of a 

pump showing a modified form of ball valve struc- 15 
ture. 
With reference to the structure shown in Fig 

lure 1, the reference numeral generally des 
ignates a housing which is the water end of the 
pump, and the reference numeral 2 a portion of 20 
the power end of the pump housing. 
The housing is provided with an expansion 

or air chamber 3 which is seated on a fiange 4 
of the housing and clamped by means of bolts ex 
tending through the flanges 4 and 5. 25 
The housing f is provided with a suction port 

designated by the reference numeral 6 and a dis 
charge port 7, these ports being divided or sep 
arated by a plurality of chambers 8 and 9. 

Directly beneath the chambers 8 is a cylinder 30 
chamber 10 in which is disposed a double-acting 
piston if Operated by a piston rod 2 secured to a 
CrOSS head 3 which in turn is actuated by a con 
necting rod 4 of the crankshaft (not shown). 
The chambers 8 and 9 of the water end are 35 

provided With partitions 5 and f6, and the wood 
en Valve blocks f are disposed in cylindrical 
openings which are arranged in superposed and 
horizontally Spaced relation as shown. . The 
wooden blocks 7 are either of a type shown in 40 
Figure 2 or of the type designated by the refer 
ence numeral 8 in Figure 4 of the drawing. The 
blocks are preferably cut from gum wood, and 
are provided with extensions 9 which act as a 
retaining cage for the valve ball 2C. The blocks 45 

are provided with a central perforation 2 
which constitutes the flow passage from the suc 
tion chamber of the pump to the discharge port, 
and Which paSSages are controlled by the valve 50 
balls 2 which close these passages by their own 
weight and are displaced by the force of the fluid 
pumped into the chamber to establish communi 
cation with the discharge port 7 of the water end. 
As previously explained, the blocks 7 are con- 55 
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2 
structed of a very dense wood, most gum Woods 
being suitable for this purpose as they are Sub 
stantially free of grain, and when the blocks are 
fitted in the water end of the pump as shown in 
Figure 1 of the drawing, the ball assumes a cen 
tral position with respect to flow passages 2 by 
virtue of a counter-Sunk or concave seat 22 which 
may be provided in the Valve element as shown in 
Figure 2. 
In operation, the pump is connected with the 

Suction 6 connected to the source of the fluid 
which it is desired to pump out of a mine, and the 
discharge port is connected to a drain. When 
the engine or other prime mover is energized, the 
pistOn element is actuated by the connecting 
rod 4 and croSS head 3, and in response to the 
movement of the pistOn , fluid is drawn into 
the end chambers of the cylinder casing 0 on 
each stroke of the piston and discharged through 
the ball valve elements fi on the pressure stroke 
of the piston. For example, on One stroke of the 
piston, the lower chamber on the side of the Suc 
tion port 6 will be filled with fluid and on the 
subsequent pressure stroke, the fluid will be dis 
charged through the lower valve element, it into 
chamber 8. At the same time, the bottom chain 
ber of the opposite valve element is filled which, 
upon a Subsequent stroke of the piston, is dis 
charged into the partitioned chamber 8 and so 
on, with Subsequent pressure strokes of the piston 
elements causing the fluid to evacuate from the 
chambers 8 and flow to the chambers 9 through 
the ball valve seats 20 and thence through the 
discharge 7 to the drain. 

In Figure 5 is shown a valve structure of Wood 
which eliminates the central horioZntal partition 
wall by Seating an upper Valve 35 on a lower valve 
26, both valves being made of wood. Balls 20 
are disposed in the Wooden valve cages and by 
means of this construction, the upper valve block 
25 cannot be driven downward by the pounding 
of the ball as it is firmly seated on the lower 
valve 26. 
One of the important factors in mine pumps 

is the abality of the valve mechanism to With 
stand the corrosive actions of the fluids which 
contain a great deal of acid and speedily con 
Sume even bronze elements when employed in the 

Howevel, Where bronze is used or other 
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non-ferrous flat valve structures are employed, 
the steady pounding of the valve on its seat will 
Speedily destroy the valve seat causing leakage 
and resulting in the pumping of air which lowers 
the capacity of the pump which eventually neces 
Sitates the shutting down of the mine until re 
pairs are made to the Valves. 

Also, the flat seat type of pump requires fre 
quent shut-downs, to remove dirt from the seat 
and Springs as often as many times a day and 10 
sometimes for hours. 
By employing the hard wood valve seats with 

a ball valve as herein disclosed, these difficulties 
are Overcome as the ball will rise with the pres 
Sure of the fluid and Will Seat by gravity without 5 
imparting any particular blow to the Wooden 
Valve seat. However, any pounding of the ball 
Will not destroy the valve seat since there is no 
contact of metal on metal as in the conventional 
form of Valve. Also, the ball valve functions as a 20 
line check valve and through its ability to hold 
Water the pump is Self-priming which is an im 
portant feature in mine pumps. 

It has been found by actual use that a valve of 
the type herein disclosed will stand up indefinitely 25 
in a mine pump, whereas the bronze type of flat 
Valve of the conventional form of pump has to be 
renewed at frequent intervais, the frequency of 
Which is dependent upon operating conditions, 
that is, the nature of the fiuid and the amount of 30 
coal dust and grit which is suspended in the 
fluid being pumped. 
Although one embodiment of the invention has 

been herein illustrated and described, it will be 
obvious to those skilled in the art that various 35 
modifications may be made in the details of con 
Struction. Without departing from the principles 
herein set forth. 

I claim: 
A Valve structure for mine pumps comprising 40 

a cylindrical Wooden block constituting a valve 
Seat having a ball cage integrally formed there 
With, Said Wooden block being made of fine grained 
Wood and having a fluid flow passage therein, 
and a Spherical member of a non-ferrous mate- 45 
rial disposed in and retained by said cage ele 
ment to constitute the Innovable flow controlling 
element of Said flow passage. 
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