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To all whom it may concern: ing a tank disposed at a suitable elevation to 
Be it known that I, EpMUND J. D. CoxE, provide sufficient head for said water to flow 

a citizen of the United States, and a resident E. gravity into said chamber 1, and to 
of Houtzdale, Clearfield county, Pennsyl- raise the water into said tank from a sump 
vania, have invented certain Improvements by means of the air exhausting from the 
in Pumping Mechanism, of which the fol- chamber 1; such water subsequently flowing 
lowing is a specification. into said chamber when the pressure in the 
My invention relates to pumping mechan same has been equalized with that of the 

ism, and consists of an improved form of atmosphere. In order to accomplish this I 
structure comprising the combination of a provide the chamber 1 with a reducing valve 
force and lift pump, with means for auto- 15, through which the air exhausting from 
matically filling the water receiving cham said chamber may pass at constant pressure ber of said force pump by power developed 
from the air exhausting from said chamber prior to its subsequent filling. 
My invention is fully shown in the ac 

companying drawings, in which: 
Figure 1, is a sectional elevation of the 

structure forming the subject of my inven 
tion: Fig. 2, is a plan view of the same, and 
Fig. 3, is an enlarged sectional view of a 
valve employed in connection with the opera 
tion of the structure. \ 

1 represents the chamber of a force pump; 
2 the discharge pipe leading therefrom;3 
aih inlet pipe for air under pressure, and 4 
the inlet opening for the water. Pumps of 

to a pipe 16 which leads into a sump 17 and 
is provided with a return bend 18 at its 
lower end. Disposed adjacent the sump is 
a suitable tank 19 having a discharge pipe 
20 leading to the inlet opening of the cham 
ber 1; such pipe being provided with an 

from the chamber 1. 

the tank. 19, I provide a pipe 22 leading 
from the Sump, 17 and having a suitable 
spout 23 to discharge into said tank; the 

this type are usually submerged in a body of 
water, and when filled, a float indicated at 5 
and mounted on a rod or stem 6, rises. under 
the influence of the water and raises said 
rod so as to operate a valve 7 in the air pipe 
through the medium of suitable means, such 
as a slotted arm 8 carried by said valve. and 
connected with said rod at 9. Such action 
also opens a valve 10 controlling the outlet 
to the discharge pipe. The stem is pro 
vided with collars or projections 11 for en 
gagement by said float; the latter effecting 
movement of said rod in both directions by 
engagement therewith. The discharge pipe 
carries a check valve 12 to prevent back 
flow. In order to empty this chamber from 
the water with which it has filled, air is di 
rected thereto through the pipe 3, and it 
will be understood that when the chamber 
has been emptied of water it contains a 
large volume of air at the full pressure of 
the air supply, and such air must be vented 
from the chamber before it can again be 
filled with water. Under ordinary circum 
stances, this air is vented to waste, and it is 
necessary to wait until the chamber again 
fills by gravity. s. . 
I propose to utilize the air exhausting 

from the chamber 1, for the purpose of fill- cient to raise the piston 27 and cause the 

whereby water may be raised therein under 
the pring of the well-known air lift 
pumps. To permit flow into the chamber 1 
it is necessary to equalize the pressure there. 
in, and for this purpose I provide an ex 
haust valve 24 normally held closed by the 
pressure within the chamber 1 and provided 
with a spring 25 whereby it may open under 
pressure when the pressure within the cham ber drops to or about 10 lbs. 
The pressure reducing valve which is 

shown in enlarged section in Fig. 3, com 
prises a shell or casing 26, in which is mount 
ed a piston 27 carrying a sleeve 28 adapted 

chamber and valve casing. The sleeve is 
maintained normally in the lowered posi 
tion by means of a spring 31; the upper end 
of which engages the top of the shell or cas 

with an adjustable nut 32 on an upper stem 
for the spring. s 
The normal pressure within the chamber 

ordinary form of check valve 21 to prevent 

when raised to close openings 29 in a pipe. 
30 affording communication between said 

33 of said piston, which also forms a guide 

the influence of the same or atmospheric 

1 for discharging the water therein, is suffi 
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For the purpose of conveying water into , 
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lower end of said pipe 22 réceiving the re 
turn bend 18 of the air exhaust pipe 16 
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after the air has been discharged therefrom, ". 

90 

95 

100 

ing, while the lower end is in engagement 



O 

5 

20 

g 

sleeve to close the openings 29 in the outlet 
pipe 30. When such pressure has accom 
plished its work, it will tend to drop in effi 
ciency and the piston will lower sufficiently 
to permit a slight opening of the valve to 
permit discharge of said air to the pipe 16 
at the constant pressure desired, which is 
controlled by the spring 31. This is intend 
ed to be sufficient to maintain the tank suffi 
ciently full of water at all times to fill the 
chamber 1. The exhaust valve is arranged 
to be moved outwardly by the pressure with 
in the chamber 1 and close an exhaust open 
ing 34; such movement being against the 
pressure of the spring 25, which may be set 
by means of an adjustable nut 35 on the stem 
37 of the valve so as to open when the pres 
Sure within the chamber 1 drops to or below 
that required to actuate the “airlift' pump. 

It will be understood therefore in the op 
eration of this structure that it is only nec 
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essary to connect a source of supply for air 
under pressure to the pipe 3, whereupon the 
water which has been flowing into the cham 
ber 1 will be discharged; then as soon as said 
water is discharged the supply of air will be 
cut off by the closing of the valve 7 and the 
air within the chamber will operate to force 
water into the tank, which in turn will flow 
back into the chamber 1, as soon as the pres 
sure within the same is equalized with that, 
of the atmosphere, and the presence of such 
water within the chamber 1 will again cause 
the float 5 to actuate the valve controlling 
the air pressure and said chamber will empty 
in the usual manner, and so on. 
The structure forming the subject of my 

invention is made entirely of wood, and is of 
particular value for use in connection with 
the pumping of acid mine waters, as well as 
other liquids containing acid; the material 
employed being substantially unaffected by 
the liquid pumped, and thereby avoiding a 
large expense for repairs. 

I claim: 
1. The combination of a closed casing 

forming a water receiving chamber, inlet 
and outlet openings communicating there 
with, a source of air supply in communica 
tion with said casing for discharging water 
therefrom, means for controlling the pas 
Sage of air to said chamber, a tank in com 
munication with the water inlet to said 
chamber, and means for raising water into 
said tank by air exhausting from said cham 
ber. 

2. The combination of a closed casing 
forming a water receiving chamber, inlet 
and outlet openings communicating there 
with, a source of air supply in communica 
tion with said casing for discharging water 
therefrom, means for controlling the passage 
of air to said chamber, a tank in communi 
cation with the water inlet to said chamber, 
means for raising water into said tank by 
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air exhausting from said chamber, and 
means for exhausting said air at a constant 
pressure. 

3. The combination of a closed casing 
forming a water receiving chamber, inlet 
and outlet openings communicating there 
with, a source of air supply connected to 
said casing for discharging water therefrom, 
means for controlling the passage of air to 
said chamber by the water therein, a tank 
in communication with the water inlet to 
said chamber, and means for raising water 
into said tank by the waste air exhausting 
from said chamber. 

4. The combination of a closed casing 
forming a water receiving chamber, inlet 
and outlet openings communicating there 
with, a source of air supply connected to 
said casing for discharging water therefrom, 
a float for controlling the passage of air to 
said chamber, a tank in communication with 
the water inlet to said chamber, means for 
raising water into said tank by the Waste 
air exhausting from said chamber, and 
means for exhausting said air at constant 
pressure. 

5. The combination with a pumping mech 
anism, of a casing forming a chamber to re 
ceive water, said casing having inlet and out 
let passages, a source of air, Supply com 
municating with said casing for discharging 
the water therefrom, and means for raising 
water to a supply tank by the air exhausting 
from said casing, said means including a re 
ducing valve carried by the casing having a 
piston, and a spring for regulating the move 
ment imparted to said piston by the air ex-. 
hausting from said chamber. 

6. The combination with a pumping mech 
anism, of a casing forming a chamber to re 
ceive Water, said casing having inlet and out 
let passages, a source of air supply com 
municating with said casing for discharging 
said. Water, a supply tank, a sump, a pipe 
leading from said sump to the tank, and 
means for raising water from said sump to 
the tank by the air exhausting from said cas 
ing, said means including a reducing valve 
carried by the casing having a piston, a 
Spring for regulating the movement impart 
ed to said piston by the air exhausting from 
said chamber, and means for delivering air 
to the end of the pipe within the sump. 

7. The combination with a pumping mech 
anism, of a casing forming a chamber to re 
ceive water, said casing having inlet and out 
let passages, means for discharging said 
water by air under pressure, and means for 
raising Water by the air exhausting from 
Said casing, said means including a reducing 
valve carried by the casing, a piston con 
nected thereto, and a spring for regulating 
the movement imparted to said piston by the 
air exhausting from said chamber. 

8. The NBA with a pumping mech 
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anism, of a casing forming a chamber to re 
ceive water, said casing having inlet and out 
let passages, means for discharging said 
water by air under pressure, means for rais 
ing water by the air exhausting from said 
casing, said means including a reducing 
valve carried by the casing, a piston con 
nected thereto, and a spring for regulating 
the movement imparted to said piston by the 
air exhausting from said-chamber, and an 
equalizing valve for the reduction of pres 

85 

sure within the chamber to atmospheric pres 
stre when such pressure falls to or below 
a predetermined point. 

In testimony whereof, I have signed my 
name to this specification, in the presence of 
two subscribing witnesses. 

EDMUND J. D. COXE. 
Witnesses: 

JNo. B. McGRATH, 
CHAs. T. KINNEY. 
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