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UNITED STATES 
1,528,541 

PATENT OFFICE. 
JAMES G. HAMPTON, OF LAFONTAINE, KANSAS. 

PUMPING SYSTEM. 

Application filed April 3, 1924. Serial No. 704,026. 
To all choin it may concern. 
Be it known that I, JAMEs G. HAMPTON, 

a citizen of the United States, residing at 
Lafontaine, in the county of Wilson and 
State of Kansas, have invented certain new and useful Improvements in Pumping Systems, of which the following is a speci 
fication. 
This invention relates to a pumping 

System, more particularly to a compressed 
air operated controlling device for the lift 
ing step of the system, and the invention 
has for its object to provide, in a manner 
as hereinafter set forth a pumping system 
including means whereby compressed air 
is utilized for the lifting of fluid such as 
water or oil, from a lower to a higher level 
for Service purposes and furthermore in 
cluding means operated by compressed air 
for automatically controlling or regulating 
the lifting step of the system. 
A further object of the invention is to 

provide a pumping system, in a manner as 
hereinafter set forth, with means indepen 
cently operated from a source other than 
directly by the lifting fluid, under such con 
ditions the conduit for conducting off the 
liquid such as oil or water, from the source 
thereof can be tapped for service purposes at 
any point, or as many points as may be 
desired and further whereby the controlling 
or regulating device, which is operated from 
compressed air will not freeze as would be 
the case if such device was operated from the liquid fuel. 
A further object of the invention is to 

j}}'ovide a pumping system, in a manner 
as hereinafter set forth, with a compressed 
air operated regulating and controlling 
device for the lifting step of the pump and 
whereby said device can be placed in prox 
imity to the source of fluid, so as to obtain 
a great saving of air pressure when exhaust 
ing the pressure to refill the fluid collecting 
tank arranged at the source of the fluid. 
A further object of the invention is to 

provide a pumping system, in a manner as 
hereinafter set forth, with a fluid control 
ling tank provided with a spring controlled 
piston to set up a suction action to provide 
for the expeditious filling of the fluid col 
lecting tank. - 
A further object of the invention is to 

provide, in a manner as hereinafter set 
forth, a pumping system including a fluid 
collecting tank and a compressed air 

operated controlling and regulating device 
for the lifting step of the pump and further 
with means whereby the said device is not 
Operated for controlling purposes until the ( 
contents of the fluid collecting tank have been forced therefrom, thereby preventing 
accumulation of air pressure until all of the 
contents of the fluid collecting tank, has 
been forced therefrom. 
Further objects of the invention are to 

provide, in a manner as hereinafter set 
forth, a pumping system, which is simple 
in its construction and arrangement, auto 
inatic in its action, strong, durable, compact, 
thoroughly efficient in its use, readily as 
Sembled and installed, and comparatively inexpensive. 
With the foregoing and other objects in 

view, the invention consists of the novel con 
struction, combination and arrangement of 
parts, as hereinafter more specifically de 
scribed and illustrated in the accompanying 
du'awings, wherein is shown an embodiment 
of the invention, but it is to be understood 
that changes, variations, and modifications 
can be resorted to which come within the 
scope of the claims hereunto appended. 

In the drawings wherein like reference 
character's denote corresponding parts 
throughout the several views:- 

Figure 1 is an elevation, partly in section 
of a pumping system in accordance with 
this invention. 

Figure 2 is an enlarged fragmentary view 
of the upper portion of the system or ap 
paratus and with certain of the elements 
thereof in Section. 

Figure 3 is an enlarged fragmentary view, 
in side elevation illustrating the controlling 
can in its norinal position in full lines 
and its operative position in dotted lines. 

Figure 4 is a sectional elevation of a 
modified form of ?iuid controlling tank. 
Figure 5 is a fragmentary view in side 

elevation, illustrating the liquid conducting 
conduit provided with means to prevent the 
exhaust of pressure from the compressed air storage receptacle. 

Referring to the drawings in detail, 1 and 
2 denote a pair of spaced vertical standards 
connected intermediate their ends by a 
combined brace, supporting and guidebar 
3. The upper ends of the standards 1, 2, 
are connected together by a combined brace 
and guide bar 4. The standards 1, 2, and 
bars 3, 4 provide a supporting frame. 
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2. 

The lower end of the standard 1 has 
fixedly secured thereto an inwardly extend 
ing coupling member 5 having a reduced 
threaded terminal 6. The lower end of the 
standard 2 has fixedly secured therewith an 
inwardly extending coupling member 7 hav 
ing a reduced threaded terminal S. Secured 
to the reduced terminal 6 is a four-way cou 
pling having the vertical legs thereof indi 
cated at 9, 10, and the horizontal legs at 11, 
12. The terminal 6 is secured to the hori 
Zontal leg 12 and closes the same. Secured 
to the terminal 8 is a four-way coupling hav 
ing the vertical legs thereof indicated at 13, 
14 and the horizontal legs at 15, 16. The 
terminal 8 is secured to the leg 16 and closes 
the same. The legs 9, 10, 11 and 12 of that 
four-way coupling secured to the coupling 
member 5, are interiorly threaded. The legs 
14, 15 and 16 of the four-way coupling se 
cured to the member 7 are interiorly thread 
ed. The four-way coupling secured to the 
coupling member 5 provides a valve chamber 
17, and the four-way coupling secured to the 
coupling member 7 forms a valve cham 
ber 18. 
The four-way coupling secured to the cou 

pling member 5 is indicated generally by the 
reference character 19, and the four-way 
coupling secured to the coupling member 7 
is referred to generally by the reference 
character 20. 

Extending at right angles with l'espect to 
the four-way coupling 19, as well as thread 
edly engaging with the leg 11 thereof is a 
pipe section 21, having secured therewith a 
union 22, which provides a valve chamber 23 
for a check valve 24. The union 22 is pro 
vided with an apertured partition 25 consti 
tuting a valve seat for the check valve 24. 
The pipe section 21 is connected to one end 
of the union 22 and to the other end of the 
union 22 is secured a pipe section 26. Ex 
tending at right angies with respect to the 
four-way coupling 20, as well as threadedly 
engaging With the leg 14 of said coupling, is 
a pipe section 27 which opposes the pipe sec 
tion 23, and the said sections 23, 27, have 
their opposed ends connected by a three-way 
coupling 28, having a vertically disposed leg 
29 projecting from the upper side thereof. 
Secured to the leg 29 is a vertically disposed 
air regulating valve 30, which is connected 
to the bottom 31 of a compressed air receiv 
ing cylinder which forms an element of the 
compressed air operated controlling and reg 
ulating device for the lifting step of the 
pump. The valve 30 opens into the cylinder 
32, at the bottom thereof, as at 33, and pro 
vides means for regulating the amount of 
compressed air supplied to the cylinder 32. 
The compressed air controlling and regul 

lating device for the lifting step of the pump 
not only includes the compressed air receiv 
ing cylinder 32, but further comprises a pis 

standard 2. 
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ton head 34 operating in the chamber 35, 
formed by the cylinder 32 and having con 
nected there with a substantially elongated 
piston rod 36 which extends through the 
closed head 37, at the upper end of the cyl 
indel 32 and further a substantial distance 
above said head. The piston rod 36 passes 
through a guide opening 38, in the bar 3, 
and also through a guide opening 39 in the 
bar 4, as weii as through a collar 40 secured 
upon the upper face of the bar 4, by the 
hold-fast device 41. 

Adjustably connected to the rod 36, above 
the bar 3, is a supporting collar 42, for one 
or more weights 43 acting as a means to 
maintain the piston 33 in a lowered position, 
and the lifting of the latter by the incoining 
compressed air is had against the action of 
the weights 43. 

Secured to the bar 3, as well as projecting 
upwardly therefrom and in proximity to the 
piston rod 36, is a yoke-shaped support 44, 
carrying a shiftable shaft 45, provided with 
a can 46 and formed with a crank arm 47. 
The outer end of the crank arm 47 is con 
nected by a coiled spring 48 to the piston 
rod 36, as at 49. 

Fixedly secuied to the bar 3, at a point 
between its center and the standard 2, is an 
interiorly threaded flanged bushing 50, which 
extends through the bar 3, as well as pro 
jects upwardly therefroin. The bushing 50 
is also peripherally threaded for the en 
gagement there with of a clamping nut 51, 
whereby the latter in connection with the 
flange 52 of the bushing will clamp it to the 
bar 3. Threadedly engaging with the bush 
ing 50 is a vertically disposed post 53, car 
rying an adjusting nut 64, for a flanged 
holding member 55. The post 53 has a shift 
able disk 56 mounted thereon, and inter 
posed between the disk and the member 55. 
as well as surrounding the post 53, is a coiled 
expansible and contractile spring 57. 

Pivotally connected at one end, as at 5S, 
to the standard 1, is a level arm 59 of a 
length to extend in close proximity to the 

The lever arm 59 is provided 
with openings (3). (31 and 62. The cam 46 is 
of quadrant shapo and when in normal posi 
tion has one of its side edges 62 seated upon 
the ever arm 59. When the car 46 is shift 
ed to operative position its curved edge 63 
rides against the lever arm 59 and depresses 
it. The can 46 is shifted by the piston rod 
36 when the latter moves upwardly. The 
normal position of the cam and piston rod 
is shown in full lines, Figure 2, and the 
shifted position of the cam 46 is shown in 
full lines, Figure 3. The post 56 extends 
through the opening 61 in the lever arm 59, 
and the latter when in normal position as 
shown in Figll'e 3, rests on the disk 56. The 
shifting downwal'dly of the ever arm 59 is 
had against the action of the spling 57. The 
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function of the Spring 57 is to return the 
lever arm 59 to and to maintain it in normal 
position. The function of the openings 60 
and 62 will be presently referred to. 
The air compressed controlling and regu 

lating device for the lifting step of the 
pump aSSociates with an intake valve 
mechanism and an exhaust valve mech 
anism for the purpose of controlling the 
Supply and exhaust of the compressed air 
which is employed for pumping or lifting 
the fluid, and the said device normally main 
tains the exhaust valve mechanism in closed 
position and further synchronously operates 
said valve mechanisms to close the intake 
valve mechanism and to open the exhaust 
valve mechanism. 
The intake valve mechanish consists of a 

pair of oppositely extending spaced bush 
ings 63, 64. The former has threaded en 
gagement with the leg 9 of the four-way 
coupling 19 and projects upwardly there 
from, and the latter has threaded engage 
ment with the leg 10 of the four-way coul 
pling 19 and depends there from. The bush 
ing 63 has a centrally disposed opening 65, 
and the bushing 64 has a centrally disposed 
inlet port, 66. The inner end of the bushing 
63 provides a valve seat 67 and the inner 
end of the bushing 64 provides a valve seat 
6S. Extending through the bushing 63 and 
having its inner end arranged in the valve 
chamber 17, is a vertically disposed valve 
stem 69 of a length sufficient to extend 
through the bar 3 and also through the 
opening 60 and above the arm 59. The 
inner terminus of the Stein 69 has secured 
thereto a valve 70 for closing the Supply of 
compressed air through the valve chamber 
17, and said valve 70 when the stem 69 is in 
its lowered position engages the seat 68 and 
closes the intake port 66. 
The valve stem 69 has secured to the intner 

terminal portion thereof, in spaced relation 
with respect to the valve 70, a valve 1, 
adapted to engage the seat 67 to close the 
opening 65 through which the stem 69 passes. 
The valve 71 is normally in engagement 
with the seat 67, and the valve 0 is nor 
mally off its seat 68 whereby under nonal 
conditions the intake port 66 will be opened 
and the opening 63 closed. The valves are 
maintained in the position just stated, 
through the medium of a controlling spring 
72 which is mounted on the stem 69, and is 
interposed between the bushing 63 and a 
stop element 73, adjustably secured to the 
stem 69 through the medium of a set screw 
74. 
The rod 69, near its upper end, is pro 

vided with a threaded portion 75, and ad 
it stably engaging with the threaded por 
tion, is a stop 75 which abuts against the 
lever arm 59, whereby when the latter is 
shifted through the action of the cam 46, 

the rod 69 will be moved downwardly so 
that the valve 70 will engage the seat 68 and 
close the intake port 66, and the valve 67 
will be lowered from the inner end of the 
Opening 65 so that the valve chamber 17 will 
communicate with the atmosphere 
Connected to the bushing 64 and depend 

ing therefrom, is a pipe branch 76, having 
interposed therein a controlling valve 77. 
The reference character 78 denotes a com 

pressed air storage receptacle having lead 
ing therefrom a compressed air supply con 
duit consisting of a vertically disposed pipe 
branch 79, which communicates with the re 
ceptacle S. and has interposed therein a cut 
off valve 80, a three-way coupling 8i, and 
the upper end of the branch 9 has a gauge 
82 connected there with. The compressed 
air supply conduit further includes pipe 
branches 83, 91, and the pipe branch 83 has 
interposed therein a three-way coupling 
84, a cut-off valve 85, a three-way coupling 
86, a tinion 87, a four-way coupling 88 and 
a cut-off 89. The pipe branch 6 is con 
Inected to the three-way coupling 84. The 
gaige 90 is connected with the three-way 
coupling 86. The four-way coupling 88 is 
interposed between the union 87 and the 
Cut-off 89. 
The pipe branch 83 extends at right 

angies to the pipe branch 79, and the pipe 
branch 91 extends at Fight, angles with re - 

Spect to the pipe branch 83 and is connected 
to the lower vertical leg of the four-way 
coupling 88. 
The exhaust valve mechanism comprises a 

cylindrical casting 92, formed with an 
angle-shaped passage 93, having the vertical 
leg theireof opening into the valve chamber 
18. The casting 92 extends into the leg 13 
of the four-way coupling 20 and has its 
inner end shaped to provide a valve seat 94. 
The casting 92 is peripherally flanged, as at 
95, and which seats on a lateral annular 
flange 96, at the tipper end of the leg 13. 
The casting 92 projects upwardly from the 
leg 13 and is inclosed by a cylindrical cas 
ing 9, fanged at its upper and lower ends, 

at 98, 99, respectively. The flange 99 
seats On the flange 95. The fansres 95, 96 
and 99 are suitably secured together. One 
side of the casing 97 is formed with an open 
ing 100 and also with an annular flange 101 
registering with said opening. Extending 
through the flange. 101 and connected to the 
casing 93, is a discharge pipe 102 which 
registers with the horizontally disposed por 
tion of the angle-shaped passage 93. The 
casting 92 has its upper portion provided 
with a vertical opening 103 which com 
municates with the passage 93. Secured to 
the fange 98 is an apertured head plate 104, 
provided with a nicking element :05. 

Extending through the vertical portion 
of the passage 93 as well as through the 
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opening 103, head plate 104 and packing 
element 105, is a vertically disposed valve 
stem 106 of substantial length and which 
also extends through the bar 3 and the open 
ing 62. The inner end of the stem 106 is 
provided with a valve 10, which notinally 
engages the seat 94 for the pl:rpose of clos 
ing the valve chamber 18 to the passage 93, 
thereby preventing exhatist of compressel 
air. The valve stein 06 has a threaded poi 
tion 108 with which adjustably e. &S 
abutment, member i{9, and intep: set be 
tWeen the latter & !d the ba; S. as Yeli as 
stirrounding the stem i06 is an expansible 
and contractile coiled spring 110. The stem 
106 above the bar 3 has adjustably con 
nected there with a story colai' 111. The 
stem 106, above the lever arm 59. as ad 
iustably connected there with a stop collar 
i 12. The collar 112 engaging with the ever - S - 

ille 

arm 59 maintains the valve 10 a 
seat 94, and against the action if the spring 
110, but when the lever 49 is lovered 
through the medium of ('ar 46, the 
spring 110 acts to shift the ster; 103 to move 
the valve 107 to the position slovn in dotted 
lines, Figure 2, whereby ('intinication is 
established between the valve chainber 8 
‘and the passage 92 to provide for exhaist 
to the atmosphere. 
Connected to the lower vertical leg 

the four-way copiing 20 and to the 
it 5 C. 

1 ... W. tipper 

vertical leg of the four-way copiinst SS, is 
it pipe branch 113 provided with a cut-off 
14. 
The source of fitid or water supply is 

indicated at 115, in which is submerged a 
fluid collecting tank consisting of a cyli:- 
drical body portion 116, formed with a hot 
tom 117, having a centrally disposed opening 
11S and a collar 119 depending therefron 
and surrounding the opening 118. The body 
portion 116 is flanged at its top, as at 120, 
and secured to the flange 120 by hold-fast 
devices 121, is a closure plate 122 having a 
centially disposed opening 23 and a vert 
ally disposed collar 124 which starrounds 
the opening 123. The body polition 16 has 
a pipe branch 125 connected there with above 
the bottom thereof and said pipe branch 25 
communicates with the interior of the body 
portion 116 and forms a section of the fluid 
conducting conduit through which fluid is 
lifted from a lower to a higher level for 
service pillposes. The fluid conducting coin 
duit further includes a pipe branch 126, a 
pipe branch 127 and a pipe branch 128. 
The pipe branch 12 extends at right angles 
with respect to the uppel end of the pipe 
branch 126 and has connected there with, 
intermediate its ends, a stand pipe 128. A 
faucet 129 is secured to the free end of the 
pipe branch 127. The pipe branch 126 has 
interposed therein a by-pass 130 provided 
with a cut-off 131 and a check valve 132. 

1,528,541 

The pipe branch 125 opens into the branch 
126, and the pipe branch 128 extends from 
the lower end of the branch 126 and commu 
nicates with a fluid intake pipe 133, which 
is connected by the collar 119 to the body 
polition 116 and provides means for supply 
ing the fluid thereto. The intake pipe 133 
has a filter 134 at one end, and said pipe 
133 is further provided with a check valve 
135. 
Arranged within the body polition 116 is 

a spring controlled piston head 136 to which 
is attached a piston rod 137 which extends 
up into the pipe branch 91. 
Seeled to the collar 124 and projecting 

upwardly there from is a cylindrical casing 
138, which is connected to and coalmunicates 
with the lowe' end of the pipe branch 91. 
The coupling element 139 is employed for 
connecting the lower end of the pipe branch 
91 to the upper end of the casing 13S. With 
in the lowel end of the casing 138 is secured 
a stop collar 140, and seating thereon is 
a coiled spring 141 which abuts against the 
disk 142, Secured to the stem 137. The 
downward movement of the piston 136 is 
lad against the action of the spring 141 
so that when pressure is relieved upon the 
top of the piston 136, the spring 141 acts to 
eleyate the piston 136, under such conditions 
ille piston 136 will set up a suction action 
and draw the ?tuid into the body portion 
i (3 which provides what may be ternet a 
fluid collecting chamber 143. The check 
valve 135 does not interfere with the intake 
()f the fluid into the chamber 143, but closes 
the lower portion of the intake pipe 133 
When the piston 136 moves downwardly in 
the cihamber 143, and the downward move 
ment of the piston 136 is had through the 
Supply of compressed air thereagainst :::id 
such downward movement provides for the 
lifting of the fluid up through the fluid con 
dicting conduit. 
The fluid controlling tank, as shown in 

Figure 1, is employed for deep wells from 
two hundred to Ole thousand feet deep, but 
for shallow wells from twenty to two hun 
dred feet deep a larger tank would be em 
ployed. it is possible with Wells ranging 
from ten to fifteen feet deep to place the 
suction tank above the surface of the ground. 
When using the system in connection with 

a shallow well, the form of collecting tank 
as shown in Figure 4 would be employed 
and which is referred to generally by the 
l'eference character 144. The opening in the 
body portion of the tank to which the pipe 
branch 125 is connected is closed by a plug 
145. 
Although the fluid collecting tank is 

shown of the Successive type, yet if desired 
the tank can be set up without the suction 
featre included. 
With reference to Figure 5, the fluid con 
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ducting conduit is provided with means for 
closing the apparatus when a well is pumped 
dry, this protecting the storage pressure. 
For this purpose the fluid conducting con 
duit, which is indicated at 146, has inter 
posed therein a fluid receiving chamber 14, 
provided with an outlet, pipe 148, controlled 
by a float operated valve 449. Communicat 
ing with the upper end of the chamber 147 
is a pipe branch 150 which Opens into a com 
pressed air cylinder 151 in which is arranged 
a piston 52, to which is connected a piston 
rod (53. which projects from the cylinde 
151 and is provided at its outer end with 
weights i54. Communicating with the up 
per end of the cylinder 151, through a head 
monaber 155, is a discharge pipe 156. The 
piston rod 153 operates through the head 
member 155. Leading from the chamber 
14 to the pipe 56 is a pipe branch 158, pro 
vided with a cut-Off 159. 
The piston 151 is polygonal in contour, 

this allowing low pressure to escape around 
the same and out through the discharge pipe 
156. The upper end of the piston 152 con 
stitutes a valve adapted to engage a valve 
seat, 160, formed at the lower end of the 
head member 55 foil the purpose of shutting 
off communication between said member 
and the interior of the cylinder 151. When 
the piston 152 is raised by high pressure it 
engages the seat 160 and closes the head 
member 155 to the cylinder 151. If the well 
is pumped dry or fluid fails to ente' the 
liquid collecting tank at the source of Sup 
ply, a direct line from the receptacle Sto 
the cylinder 151 and tank 147 is provided 
and unless some means is employed to close 
such line the receptacle 78 would soon be 
coine exhausted of compressed air. The pis 
to 152 is provided whereby high pressure 
will shift the same upwardly to close the 
head member and arrest the discharge of 
compressed air. When no liquid is supplied 
to the tank 147, the fluid operated valve 
closes the pipe 148, under such conditions 
tie compressed air exhausts through the 
pire 156. The valve or cut-off 159 is nor 
inally closed and is employed for exhaust 
ing the pressure when it is desired to start 
the operation of the apparatus, 
The volume of air pressure admitted 

through the intake valve is governed by the 
valve 80. The spring controlling exhaust 
valve should be set to throw off at a pressure 
just a little above the spring pressure of the 
suction liquid tank which may be not more 
than tei) or twelve degrees in most cases. 
The above applies to when the air follows 
the liquid out the liquid pipe. When the 
liquid is all forced out of the tank into the 
vertical liquid pipe, the air pressure builds 
up as the liquid rises, if the valve 80 is 
properly adjusted, and the air will now be 
gin raising the piston in air cylinder and 

s 

should reach top a little before liquid reaches 
point of utilization. 
The pipes 125 and 128 are provided with 

check valves 125, 128, respectively, and 
function to prevent the air pressure in pipe 
126 froin) being drawn into the fluid tank 
When the piston therein is lifted by its 
Spling. 
The by-pass drainage valve is used only 

on shallow wells where the air does not fol 
low the liquid up the pipe. in this case no 
check valve in pipe near water tank is re 
quired. The by-pass valve is all that is re quired. 
The valves 85 and 89 are used at will when 

the appa'atus is out of order, or for adjust 
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ing spring pressure on exhaust valve stem, 
also weight pressure on air cylinder con 
necting rod, guided by air gauge 90. 
Now pressure is cut off but is built up a 

little above the required pressure for lifting 
85 

this amount of liquid, therefore, its expand 
ing power will start the liquid flowing out, 
reducing the load against the air. The pres 
sure of the air is soon destroyed except the 
back pressure produced by suction spring. 

90 

Now all of the liquid is expelled from pipe, 
OF if some is left at the time the exhaust 
comes on, it will remain in the pipe held by 
aii' and check valves until the next load of 
pressure is admitted. Will do no harm to 
close faucet at any time. The air cylinder 
valve and weights may also be set so as to 
open just after the Water leaves the vertical 
liquid pipe at surface entering the horizontal 
One provided the vertical pipe opening is 
reduced at surface, that is, vertical pipe one 
half inch, horizontal pipe three-eighths inch. 
This will cause air pressure to build while 
the piston in the air cylinder rises to cut off 
pressure. Then the volume of pressure 
existing in pipes and liquid tank will expel 
the liquid now in the pipe. With this sys 
ten one-half more liquid is lifted with the 
same tank of air as under all of the air pres 
sure exhausting systems one-half of the pres 
sure required to lift water is exhausted or 
wasted. Thus a great saving of power. 
Aiso by using low pressure air danger of 
leading joints is reduced. 
When suction piston in liquid tank is 

forced down to bottom all of the liquid in 
said tank is now expelled from tank into 
vertical liquid pipe through pipes 125 and 
128 that all of the liquid now is in the ver 
tical pipe but not yet raised to surface, say 
that it only fills this pipe 100 feet in 
height. Next the air pressure follows up 
under this liquid load through pipe 125 
while air cylinder piston is slowly rising to 
cut off pressure storage tank, thus raising its 
load to surface, (that is the upper portion 
of the 100 feet of liquid), by the time air 
pressure is cut off. Now the air pressure 
being raised a little above required pressure 
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for lifting this load said pressure will de 
liver its load to surface or into utilization 
tank by the expanding power of the air 
volume contained in liquid tank and pipes, 
without any furtheir pressure from storage 
tank, it being cut oif. The surplus pressure, 
after liquid is expeiled will pass off through 
automatic at the end of liquid pipe through 
pipe 156, (low pressure), liquid pipe being 
in size in proportion to liquid tank. 
As the liquid passes out the load is re 

duced, so is the air pressure, contained in 
liquid tank and liquid pipe proportionaliy 
reduced, thus the exhaust valve will open as 
spring to throw open the exhaust valve 
closed in the meantime. 
The cheek valves 125, 12S in the pipes 

125 and 128 not only prevent the air pres 
stile in liquid pipe from being drawn back 
into liquid tank under such piston when it 
is lifted upward by spring, but also iorin a 
footing or base for pressure to expand 
against in lifting its load after exhaust 
valve opens. 
The foregoing explains why liquid mas 

be raised 1000 feet with a pressure of no 
more than fifty or one hundred. 
What I claim is:- 
1. In a pumping system a fluid collecting 

tank, a conduit for conducting off the fluid 
thei'e from, a compressed air supply line 
leading to said tank for Supplying conn 
pressed air thereto to force the collected iuid 
therefrom into said conduit, an exhaust 
Valve mecha}lism opening into said line, all 
intake valve mechanism opening into said 
line, a pipe branch establishing communica 
tion between said mechanisms, and a colm 
pressed air operated controlling device open 
ing into said pipe branch, independent of 
said conduit and including leans for simul 
taneously operating said mechanisms for 
controlling the supply of compressed air to 
said tank. 

2. In a pumping system a fluid collecting 
tank, a conduit for conducting off the fluid 
there from, a compressed air supply line 
eading to said tank for supplying coin 
pressed air thereto to force the collected 
fluid therefrom into said conduit, an ex 
haust Valve mechanism opening into said 
line, an intake valve mechanism opening into 
said line, a pipe branch establishing Gm 
munication between said mechanishes, a coin 
pressed air operated controlling device open 
ing into said pipe branch, independent of 
said conduit and including inneans for simul 
taneously operating said mechanisms for 
controlling the supply of compressed air to 
said tank, and a compressed air operated 
spring controlled fluid suction and expelling 
piston operating in said tank. 

3. in a pumping system a fluid collecting 
tank, a conduit for conducting off the fluid 
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therefrom, a compressed air supply line 
leading to said tank for supplying com 
pressed air thereto to force the collected 
fluid therefrom into said conduit, an ex 
haust valve mechanism opening into said 
line, an intake valve mechanish opening 
into said line, a pipe branch establishing 
columnunication between said mechanisms, a 
compressed air operated controlling device 
opening into said pipe branch, independent 
of said conduit and including means for si 
:aultaneously operating said mechanisms fol' 
controlling the supply of compressed air 
to said tank. and a check valve in Said pipe 
branch and arranged between said device 
and intake valve mechanism. 

4. In a pulmping system a fluid collecting 
tank, a conduit for conducting off the fluid 
therefrom, a compressed air supply line 
leading to said tank for supplying colm 
ressed air thereto to force the collected 

firiid therefron into said conduit, an ex 
haust valve mechanism opening into said 
line, an intake valve mechanism opening 
into Said line, a pipe blanch establishing 
coinmunication between said mechanisms, a 
compressed air opei'atcd controlling device 
opening into said pipe branch, independent 
of said conduit and including means for si 
in itaneously operating said mechanisms fol' 
controlling the supply of compressed aii 
to said tank, a compressed air operated 
spring controlled fluid suction and expelling 
ision operating in said tank, and a check 
false in said pipe branch and arranged be 
tween said device and intake valve mech:- 
nisin. 

3. in a pumping systein a fluid collecting 
tank, a conduit for conducting off the fluid 
theref'oh), a complessed air supply line 
leading to said tank for supplying coll 
pressed air thereto to force the collected 
fluid thei'efronn into said conduit, an ex 
haust valve mechanism opening into sail 
line, an intake valve mechanisia) opening 
into said line, a pipe branch establishing 
cominlinication between said mechanisms, : 
compressed air operated controlling device 
opening into said pipe branch, independent 
of said conduit and including means for si 
multaneously operating said mechanisms for 
controlling the supply of compressed air 
to said tank, and said device including a 
hanually operated regulating valve. 

6. In a pumping system a fluid collecting 
tank, a conduit for conducting of the fluid 
therefrom, a compressed air supply line 
leading to said tank to supplying com 
pressed air thereto to force the collected 
{luid therefrom into said conduit, an ex 
haust valve mechanisi) opening into said 
line. an intake valve mechanism opening 
into said line, a pipe branch establishing 
communication between said mechanisms, a 
compressed air operated controlling device 
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opening into said pipe branch, independent 
of said conduit and including means for si 
multaneously operating said mechanisms for 
controlling the supply of compressed air to 
said tank, a compressed air operated Spring 
controlled fluid suction and expelling piston 
operating in said tank, and said device in cluding a 
valve. 

7. In a pumping system a fluid collecting 
tank, a conduit for conducting off the fluid 
therefrom, a compressed air supply line 
leading to said tank for supplying coin 
pressed air thereto to force the collected 
fluid therefrom into said conduit, an ex 
haust valve mechanism opening into said 
line, an intake valve mechanism opening 
into said line, a pipe branch establishing 
communication between said mechanisms, a compressed air operated controlling device 
opening into said pipe branch, independent 
of said conduit and including means for si 
multaneously operating said mechanisins for 
controlling the supply of compressed air 
to said tank, and a manually operated con 
trolling valve arranged between each of said 
nechanisms and said line. 

S. In a pumping system a fluid collecting 
tank, a conduit for conducting of the fluid 
therefrom, a compressed air supply line 
leading to said tank for supplying com 
pressed air thereto to force the collected 
fluid therefrom into said conduit, an ex 
haust valve mechanism opening into said 
line, an intake valve mechanism opening 
into said line, a pipe branch establishing 
continunication between said mechanisms, a 
compressed air operated controlling device 
opening into said pipe branch, independent 
of said conduit and including means for 
simultaneously operating said mechanisms 
for controlling the supply of compressed 
ail to said tank, a compressed air operated 
spring controlled fluid Suction and expelling 
piston operating in said tank, and a man 
tally operated controlling valve arranged 
between each of said mechanisms and said line. 

9. In a pumping system a fluid collecting 
tank, a conduit for conducting off the fluid 
therefrom, a compressed air supply line 
leading to said tank for supplying com 
pressed air thereto to force the collected 
fluid therefrom into said conduit, an ex 
haust valve mechanism opening into said 
line, an intake valve mechanism opening 
into said line, a pipe branch establishing 
communication between said mechanisms, a compressed air operated controlling device 
opening into said pipe branch, independent 
of said conduit and including means for 
simultaneously operating said mechanisms 
for controlling the supply of compressed air 
to said tank, a manually operated control 

manually operated regulating 
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ling valve arranged between each of said 
mechanisms and said line, and said device including a manually operated regulating 
valve. 

10. In a pumping system a fluid collecting 
tank, a conduit for conducting off the fluid 
therefron, a compressed air supply line 
leading to said tank for Supplying com 
pl"essed air thereto to force the collected 
fluid therefrom into said conduit, an ex 
haust valve mechanism opening into said 
line, an intake valve mechanism opening 
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into said line, a pipe branch establishing 
communication between said mechanisms, a collap'essed air operating controlling device 
opening into said pipe branch, independent 
of said conduit and including means for 
simultaneously operating said mechanisms 
for controlling the supply of compressed 
air to said tank, a compressed air operated 
Spring controlled fluid suction and expelling 
piston operating in said tank, a manually 
operated controlling valve arranged between 
each of said mechanisins and said line, and 
said device including a manually operated regulating valve. 

11. In a pumping system a fluid collecting 
tank, a conduit for conducting off the fluid 
therefronn, a compressed air supply line 
leading to said tank for supplying com 
pressel air thereto to force the collected 
fili; therefroin into said conduit, an ex 
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ha list valve mechanism opening into said 
ille, an intake valve mechanism opening 
into said line, a pipe branch establishing 
coinn) illication between said mechanisms, a compressed air operated controlling device 
opening into said pipe branch, independent of 
Said conduit, and including means for simul 
taneously opei'ating Said mechanisms for coin 
trolling the supply of compressed air to said 
tank, a pipe branch leading from said con 
duit and opening into said tank and pro 
vided with a check valve, and a check valve 
interposed in said conduit below said tank. 

12. In a pumping system a fluid collecting 
tank, a conduit for conducting off the fluid 
therefroin, a compressed air supply line lead 
ing to said tank for supplying compressed 
air theireto to force the collected fluid there 
from into said conduit, an exhaust valve 
mechanism opening into said line, an intake 
alve nechanism opening into said line, a 

pipe branch establishing communication be 
tween said mechanisms, a compressed air 
Operated controlling device opening into 
said pipe branch, independent of said con 
duit and including means for simultane 
Ously operating said mechanisms for con 
trolling the Supply of compressed air to 
said tâni, a compressed air operated spring 
conti'olled fluid suction and expelling piston 
operating in said tank, a pipe branch lead 
ing from said conduit and opening into said 
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tank and provided with a check valve, and 
a check valve interposed in said conduit be 
low said tank. 

13. In a pumping system a fluid collect 
ing tank, a conduit for conducting off the 
fluid therefrom, a compressed air supply 
line leading to said tank for supplying com 
pressed air thereto to force the collected 
fluid therefrom into said conduit, an exhaust 
valve mechanism opening into said line, an 
intake valve mechanism opening into said 
line, a pipe branch establishing communica 
tion between said mechanisms, a compressed 
air operated controlling device opening into 
said pipe branch, independent of said con 
duit and including means for simultane 
ously operating said mechanisins for con 
trolling the supply of compressed air to said 
tank. a manually operated controlling valve 
arranged between each of said mechanisms 
and said line, a pipe branch leading from 
said conduit and opening into said tank and 
provided with a check valve, and a check 
valve interposed in said conduit below said 
tank. 

14. In a pumping system a fluid collecting 
tank, a conduit for conducting off the fluid 
therefrom, a compressed air supply line 
leading to said tank for supplying com 
pressed air thereto to force the collected 
fluid therefrom into said conduit, an ex 
haust valve mechanism opening into said 
line, an intake valve mechanism opening 
into said line, a pipe branch establishing 
communication between said mechanisms, a compressed air operated controlling de 
vice opening into said pipe branch, inde 
pendent of said conduit and including 
means for simultaneously operating said 
mechanisms for controlling the supply of 
compressed air to said tank, a compressed 
air operated spring controlled fluid suction 
and expelling piston operating in said tank, 
a manually operated controlling valve ar 
ranged between each of said mechanisms 
and said line, a pipe branch leading from 
said conduit and opening into said tank and 
provided with a check valve, and a check 
valve interposed in said conduit below said 
tank. 

15. In a pumping system a fluid collect 
ing tank, a conduit for conducting off the 
fluid therefrom, a compressed air supply 
line leading to said tank for supplying com 
pressed air thereto to force the collected 
fluid therefroin into said conduit, an ex 
haust valve mechanism opening into said 
line, an intake valve mechanism opening 
into said line, a pipe branch establishing 
communication between said mechanisms, a compressed air operated controlling device 
opening into said pipe branch, independent 
of said conduit and including means for 
simultaneously operating said mechanisms 
for controlling the supply of compressed air 
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to said tank, a manually operated control 
ling valve arranged between each of said 
mechanisms and said line, said device in cluding a manually operated regulating 
alve, a pipe branch leading from said con 
duit and opening into said tank and pro 
vided with a check valve, and a check valve 
interposed in said conduit below said tank. 

16. In a punlping system a fluid collect 
iing tank, a conduit for conducting off the 
fluid there from, a compressed air Supply 
ine leading to said tank for supplying com 

therefrom into said conduit, an ex 
haust valve mechanism opening into said 
line, an intake valve mechanism opening 
into said line, a pipe branch establish 
ing cominication between said mecha 
inisms, a compressed air operating control 
ling device opening into said pipe branch, 
independent of said conduit and including 
means for simultaneously operating said 
mechanisms for controlling the supply of 
compressed air to said tank, a compressed 
air operated spring controlled fluid suction 
and expelling piston operating in said tank, 
a mantially operated controlling valve ar 
ranged between each of said mechanisms 
and said line, said device including a man 
ually operated regulating valve, a pipe 
branch leading from said conduit and open 
ing into said tank and provided with a check 
valve, and a check valve interposed in said 
conduit below said tank. 

17. in a pumping system a fluid collect 
ing tank, a conduit for conducting off the 
fluid there from, a compressed air supply 
line leading to said tank for supplying com 
pressed air thereto to force the collected 
fluid therefrom into said conduit, an ex 
haust valve mechanism opening into said 
line, an intake valve mechanism opening 
into said line, a pipe branch establishing 
communication between said mechanisms, 
a compressed air operated controlling de 
vice opening into said pipe branch, inde 
pendent of said conduit and including 
means for simultaneously operating said 
mechanisms for controlling the supply of 
compressed air to said tank, a pipe branch 
leading from said conduit and opening into 
said tank and provided with a check valve, 
a check valve interposed in said conduit, 
below said tank, and a by-pass interposed 
in said conduit above said tank and pro 
vided with a cutoff and a check valve. 

18. In a pumping system a fluid collect 
ing tank, a conduit for conducting of the 
fluid therefrom, a compressed air supply line 
leading to said tank for supplying com 
pressed air thereto to force the collected 
fluid therefrom into said conduit, an ex 
haust valve mechanism opening into said 
line, an intake valve mechanism opening 
into said line, a pipe branch establishing 
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communication between said mechanisms, a compressed air operated controlling...device 
opening into said pipe branch, independent 
of said...conduit and including means for 
simultaneously operating. Said mechanisms 
for controlling, the supply of compressed air 
to said tank, a compressed air operated 
spring controlled fluid suction and expel 
ling piston operating in Said tank, a pipe 
branch leading from said conduit and open 
ing into said tank and provided with a check 
valve, a check valve interposed in said con 
duit below said tank, and a by-pass intel 
posed in said conduit above said tank and 
provided with a cutoff and a check valve. 

19. In a pumping system a fluid collect 
ing: tank, a conduit for conducting off the 
fluid therefrom, a compressed air supply line 
leading to said tank for supplying coin 
pressed air thereto to force the collected 
fluid therefrom into said conduit; an exhaust 
valve mechanism opening into said line, an 
intake valve mechanism opening into said 
line, a pipe branchestablishing communica: 
tion between said mechanisms, a compressed 
air operated controlling device opening into 
said pipe-branch, independent of said con 
duit and including means for simultaneously 
operating said mechanisms for controlling 
the supply of compressed air to said tank, a 
manually operated controlling valve ar 
ranged between each of said mechanisms and 
said line, a pipe branch leading from said 
conduit and opening into said tank and pro 
vided with a check valve, a check valve in 
terposed in said conduit below said tank, and 
a by-pass interposed in Said conduit above 
said tank and provided with a cutoff and a 
check valve. 

20. In a pumping system a fluid collecting 
tank, a conduit for conducting off the fluid 
therefrom, a compressed air supply line lead 
ing to said tank for supplying compressed 
air thereto to force the collected fluid there 
from into said conduit, an exhaust valve 
mechanism opening into said line, an intake 
valve mechanism opening into said line, a 
pipe branch establishing communication be 
tween said mechanisms, a compressed air 
operated controlling device opening into said 
pipe branch, independent of said conduit 
and including means for simultaneously op 
erating said mechanisms for controlling the 
supply of compressed air to said tank, a 
compressed air operated spring controlled 
fluid suction and expelling piston operating 
in said tank, a manually operated control 
ling-valve arranged between each of said 
mechanisms and said line, a pipe branch 
leading from Said, conduit and opening into 
said tank and provided with a check valve, a 
check valve interposed in said conduit below. 
said tank, and a by-pass interposed in said 
conduit above said tank and provided with a 
cutoff and a check valve. 

21. In a pumping system a fluid collect 
ing tank, a conduit for conducting off the 

9. 

fluid therefrom, a compressed air supply 
line leading to said tank for supplying com 
pressed air thereto to force the collected 
fluid therefrom into said conduit, an exhaust 
valve mechanism opening into said line, an 
intake valve mechanism opening into said. 
line, a pipe branch establishing communica 
tion between said mechanislaus, a compressed 
air operated controlling device opening into 
said pipe branch, independent of said con 
duit and including means for simultaneously 
operating said mechanisms for controlling 
the supply of compressed air to said tank, a 
manually operated controlling valve arranged 
between each of said mechanisms and said 
line, said device including a manually oper 
ated regulating valve, a pipe branch lead 
ing from said conduit and opening into said 
tank and provided with a check valve, a 
check valve interposed in said conduit be 
low Said tank, and a by-pass interposed in 
Said conduit above said tank and provided 
with a cutoff and a check valve. 

22. In a pumping system a fluid collecting 
tank, a conduit for conducting off the fluid 
therefrom, a compressed air supply line lead 
ing to said tank for supplying compressed 
air thereto to force the collected fluid there 
from into said conduit, an exhaust valve 
mechanism opening into said line, an intake 
valve mechanism opening into said line; a 
pipe branch establishing communication be 
tween said mechanisms, a compressed air 
operating controlling device opening into 
said pipe branch, independent of said con 
duit and including means for simultaneously 
operating said mechanisms for controlling 
the supply of compressed air to said tank, a 
compressed air operated spring controlled 
fluid suction and expelling piston operating 
in said tank, a manually operated controlling 
valve arranged between each of said mech 
anisms and said line, said device including 
a manually operated regulating valve, a pipe 
branch leading from said conduit and open 
ing into said tank and provided with a check 
valve, a check valve interposed in said con 
duit below said tank, and a by-pass inter 
posed in said conduit above said tank and 
provided with a cutoff and a check valve. 

23. In a pumping system a fluid collect 
ing tank provided with an intake pipe hav 
ing a cutoff, a conduit leading from said in 
take pipe for conducting off the collected 
fluid from said tank and provided with a 
cutoff, a pipe branch leading from said con 
duit to said tank and having a cutoff, a 
piston operating in said tank for expelling 
the collected fluid therefrom, a compressed 
air supply line leading to said tank for 
supplying compressed air thereto to act on 
said piston, an intake valve mechanism open 
ing into said line, an exhaust valve mech 
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anism opening into said line, and a com 
pressed air operating controlling device com 
municating with said mechanisms, independ 
ent of said conduit and including means for 
simultaneously operating said mechanisms 
for controlling the supply of compressed air 
to said tank, said device permanently en 
gaging with the valve stems of Said mech 

SS. 

24. In a pumping system a fluid collect 
ing tank provided with an intake pipe hav 
ing a cutoff, a conduit leading from said 
intake pipe for conducting off the collected 
fluid from said tank and provided with a 
cutoff, a pipe branch leading from said con 
duit to said tank and having a cutoff, a pis 
ton operating in said tank for expelling the 
collected fluid therefrom, a compressed air 
supply line leading to said tank for supply 
ing compressed air thereto to act on said 
piston, an intake valve mechanism opening 
into said line, an exhaust valve mechanism 
opening into said line, a compressed air 
operating controlling device communicating 
with said mechanisms, independent of said 
conduit and including means for simulta 
neously operating said mechanisms for con 
trolling the supply of compressed air to said 
tank, said device permanently engaging 
with the valve stems of said mechanisms, a 
controllable by-pass interposed in said con 
duit and including a check valve, and a 
stand pipe opening into said conduit above 
said by-pass. 

25. In a pumping system a fluid collect 
ing tank provided with an intake pipe hav 
ing a cutoff, a conduit leading from said 
intake pipe for conducting off the collected 
fluid from said tank and provided with 
a cutoff, a pipe branch leading from said 
conduit to said tank and having a cutoff, a 
piston operating in Said tank for expelling 
the collected fluid therefrom, a compressed 
air supply line leading to said tank for Sup 
plying compressed air thereto to act on said 
piston, an intake valve mechanism opening 
into said line, an exhaust valve mechanism 
opening into said line, a compressed air 
operating controlling device communicating 
with said mechanisms, independent of said 
conduit and including means for simulta 
neously operating said mechanisms for con 
trolling the supply of compressed air to 
said tank, said device permanently engaging 
with the valve stems of said mechanisms, 
and means communicating with said conduit 
for closing the same when a source is 
pumped dry to protect the storage pressure. 

26. In a pumping system a fluid collect 
ing tank, a conduit for conducting off the 
fluid therefrom, a compressed air supply line 
leading to said tank for supplying com 
pressed air thereto to force the collected 
fluid therefrom into said conduit, an exhaust 
valve mechanism opening into said line, an 
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intake valve mechanism opening into said 
line, a pipe branch establishing communica 
tion between said mechanisms, a compressed 
air operated controlling device opening into 
said pipe branch, independent of said con 
duit and including means for simultaneously 
operating said mechanisms for controlling 
the supply of compressed air to said tank. 
and means communicating with said conduit 
for closing the same when a source is 
umped dry to protect the storage pressure. 
27. In a punping system a fluid collecting 

tank, a conduit for conducting off the fiuid 
therefron, a compressed air supply line 
leading to said tank for supplying com 
pressed air thereto to force the collected 
fluid therefrom into said conduit, an exhaust 
valve mechanism opening into said line, an 
intake valve mechanism opening into said 
line, a pipe branch establishing communi 
cation between said mechanisms, a com 
pressed air operated controlling device open 
ing into said pipe branch, independent of 
said conduit and including means for simul 
taneously operating said mechanisms for 
controlling the supply of compressed air to 
said tank, a compressed air operated spring 
controlled fluid suction and expelling pis 
ton operating in said tank, and means com 
municating with said conduit for closing the 
same when a source is pumped dry to pro 
tect the storage pressure. 

28. In a pumping system a fluid collecting 
tank, a conduit for conducting off the fluid 
therefrom, a compressed air supply line 
leading to said tank for supplying com 
pressed air thereto to force the collected 
fluid therefrom into said conduit, an exhaust 
valve mechanism opening into said line, an 
intake valve mechanism opening into said 
line, a pipe branch establishing communica 
tion between said mechanisms, a compressed 
air operated controlling device opening into 
said pipe branch, independent of said con 
duit and including means for simultaneously 
operating said imechanisms for controlling 
the supply of compressed air to said tank, 
a check valve in said pipe branch and ar 
langed between said device and intake valve 
mechanism, and means communicating with 
said conduit for closing the same when a 
source is pumped dry to protect the storage 
pressure. 

29. In a pumping system a fluid collecting 
tank, a conduit for conducting off the fluid 
therefrom, a compressed air supply line 
leading to said tank for supplying com 
pressed air thereto to force the collected 
fluid therefrom into said conduit, an ex 
haust valve mechanism opening into said 
line, an intake valve mechanism opening 
into said line, a pipe branch establishing 
communication between said mechanisms, a 
compressed air operated controlling device 
opening into said pipe blanch, independent 
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of said conduit and including means for 
simultaneously operating said mechanisms 
for controlling the supply of compressed 
air to said tank, a compressed air operated 
spring controlled fluid suction and expelling 
piston operating in said tank, a check valve 
in said pipe branch and arranged between 
said device and intake valve mechanism, and 
means communicating with said conduit for 
closing the same when a source is punped 
dry to protect the storage press l'e. 

30. In a pumping system a fluid collecting 
tank, a conduit for conducting off the fluid 
expelled from said tank, means arranged in 

LL 
said tank for expelling the collected fluid 
therefoin, means fol' supplying compressed 
air to said tank for operating said expelling 
means, a compressed air operated controlling 
device interposed in said means for con 
trolling the supply of compressed air to 
said tank, and a valve mechanism com 
municating with said conduit for closing 
the Saine when a source of fluid is pumped 
dry, thereby protecting the storage pressure 
within the apparatus. 

In testimony whereof, I affix my signa 
ture hereto. 

JAMES G. HAMPTON. 
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