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1. Claims. 
This invention relates to improvements in 

pumping systems for raising quantities of water 
to suitable elevations where it may be available 
for use in generating electrical power or for other 

5 purposes. 
Generally speaking, my invention comprises a 

pair of complementary pumping units which are 
alternately raised and lowered through the force 
of gravity by suitable means capable of shifting 

l0 weights from one to the other, thereby continu 
ously elevating quantities of water to a storage 
reservoir where it may be available for any one 
of a number of uses. The pumping units are 
identical in construction and operation and each 

15. comprises a vertically reciprocating Water con 
taining tank having a compression plunger 
thereon which operates in a compression cham 
ber to force water to an elevated reservoir. The 
plungers of the two units are connected by a cen 20-trally pivoted walking beam which constitutes 
means whereby one tank is raised as the other 
is lowered, the tanks being alternately raised 
and lowered by means associated with each for 
automatically lightening the load of one and in 

25 creasing the weight of the other. 
The primary object of my invention is to pro 

vide improved pumping apparatus of the kind 
characterized, whereby quantities of water may 
be elevated to a desired height where it may be 

30; available for use in generating electricity or in 
performing any one of a number of other func 
tions. 
Other and further objects of my invention will 

be pointed out hereinafter, indicated in the ap 
35-pended claims or will be obvious to one skilled 

in the art upon an understanding of the present 
disclosure. 
I have elected to show herein certain forms and 
details of a pumping system representative of my 

40 invention; it is to be understood, however, that 
the embodiment of my invention herein shown 
and described is for the purpose of illustration 
only, and that therefore it is not to be regarded 
as exhaustive of the variations of the invention, 

45, nor is to it be given an interpretation such as 
might have the effect of limiting the claims, short 
of the true and most comprehensive scope of the 
invention in the art, 

In the accompanying drawing the figure is a 
50, side elevation with certain parts in vertical sec 

tion, of pumping apparatus embodying the pre 
ferred form of my invention. 
The pumping System illustrated on the drawing 

comprises two identical complementary units A 
55, and B, the corresponding parts of which are de 
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signated by similar reference characters. Each 
of the units comprises a water containing tank 
mounted on plungers 2 and 3 which are secured 
to its bottom. The plunger 2 is cen" rally dis 
posed with respect to the bottom of the tank 5 
and it carries a piston 2' at its lower end which 
operates vertically with reciprocating motion in 
a Water compression cylinder 4. The plungers 3 
also carry pistons 3' which operate vertically With 
reciprocating motion in air compression cylinders 10 
5. Connecting the lower end of the cylinder 4 
With a reservoir or other Suitable source of Water 
supply C is an intake pipe 6 having a check 
valve which allows Water to flow from the 
source of supply to the cylinder 4 but not in a 
reverse direction. Connecting the lower end of 
the water compression cylinder 4 with a vertical 
pipe 8 leading to an elevated tank or reservoir 9 
is an outlet pipe O having a check valve 
which allows water to flow from the cylinder 4 
to the pipe 8 but not in a reverse direction. The 
air compression cylinders 5 are each provided 
at a point near its lower closed end with air 
intake means 2 having a check valve 3 which 
allows air to enter the said cylinder through said 
means but prevents air from proceeding from 
said cylinder in a reverse direction. Connecting 
the lower end of each of the air compression 
cylinders 5 with a vertical conduit 4 leading to 
a container 5 for compressed air, is an outlet 
pipe 6 having a check valve 7 which allows 
air to proceed from the said compression cylin 
der through the said outlet pipe but not in a 
reverse direction. 
Mounted in the tank f and wholly submerged 

in a suitable amount of water contained therein, 
is a hollow container or float 8 adapted to be 
alternately filled with air and water. When the 
float is filled with water and is submerged be 
neath the surface of the water in the tank , 
it is supported by cables 9 which are Suspended 
from a suitable frame member 20. Secured to 
opposite ends of the bottom of the float 8 are 
cables 2 which extend firstly over pulleys 22 
secured to the bottom of the tank f, then up 
Wardly and over pulleys 23 supported on a beam 
24 secured to the top end of the tank, and then 
downwardly outside the tank to anchorages 25 
secured to a frame-member 26. The bottom of 
the float 8 is provided with a water intake open 
ing which is normally closed by a valve member 
27 which closes by gravity and is normally main 
tained in a closed position by compressed air 
in the foat, but which is adapted to be opened 
by the outside water pressure when the com- 55 
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2 
pressed air is exhausted from the said float. 
Located centrally in the bottom of the float is 
a Water outlet opening which is controlled by a 
gate 28. A counter balancing Weight member 
29, rigidly secured to the gate and disposed at the 
opposite side of the gate's hinge, Serves to nor 
mally maintain the gate in a closed position over 
the water outlet opening. The top of the float 
8 is provided with another Water inlet opening 

controlled by a valve member 30 which opens 
by gravity when compressed air is evacuated 
from the inside of the said float. The valve 
member 30 permits water to enter through the 
top of the float when the latter submerges so as 
to balance the upward pressure of water nor 
nally entering through the bottom intake open 
ing which is controlled by the valve member 27. 
Mounted on the top of the float. 8 is an upstand 
ing air outlet pipe 3 having a valve 32 at its 
upper end which is provided With an outwardly 
disposed operating lever 33. The outwardly dis 
posed end of the lever 33 is connected to a cable 
34 which is secured to and suspended from the 
beam 24, the said cable serving to close the valve 
32 when the bottom of the float reaches the bot 
tom of the tank. , thereby preventing any air 
from escaping from the said float. Secured to 
and extending downwardly from the beam 24 is a 
rigid bar 35, the lower end of which is positioned 
to intercept the operating lever 33 of the valve 
32 to turn the latter to an open position when 
the top of the float becomes flush with the sur 
face of the water in the tank, thereupon allowing 
compressed air in the float to escape and water 
to enter through the bottom opening controlled 
by the valve member 27. 
Water is supplied to the tank by a pipe 36 

which has a control valve 37 associated there 
With. 

Leading from the compressed air container 5 
is a pipe 38 having a flexible tubular extension 
39 which is connected to the float 8. A valve 
4 on the pipe 38, having an operating lever 4, 
serves to control the flow of compressed air from 
the container 5 to the float. Secured to the 
side of the tank f and positioned to intercept 
the operating lever 4 of the valve 4 when the 
tank moves up and down, are upper and lower 
spaced projecting trips 42 and 43. The upper 
trip 42 engaging with the operating lever 4 
turns the valve 4 to a closed position while 
the lower trip engaging with the said lever opens 
the Walve. 

Pivotally supported at its center on a station 
ary supporting member 44 is a walking beam 5, 
the ends of the latter having slots 46 through 
which lugs 47 carried by the plungers 2 of the 
two units A and B extend. The downward move 
ment of the tank I and the plunger 2 of one 
unit causes the walking bean 45 to actuate the 
tank and plunger of the other unit in an upward 
direction. 
The compressed air container 5 is provided 

with valve controlled compressed air intake means 
48 which is connected to a suitable source of 
supply for compressed air, and also with a valve 
controlled air exhaust means 49 for exhausting 
air from the container. 
The compressed air carrying pipe 38 is pro 

Vided With a valve 59 which has an operating 
rod 5 extending in opposite directions, the ends 
of the latter having chains or cords 52 suspended 
therefrom for permitting the convenient open 

5. 
ing and closing of the said valve. 

In priming the pumping System to commence 
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its operation, the valve 50 is first closed to pre 
Went the passage of compressed air into and 
through the pipes 38. Compressed air of a suit 
able pressure is admitted to the compressed air 
container f5 to initially charge the same. The 
valves 40 and 32 are closed by moving their 
operating levers 33 and 4, respectively, to a 
downwardly slanting position and an upwardly 
inclined position. The floats 8 of both units are 
filled with Water through the intake openings at 
their upper sides, thereupon causing them to 
be Supported by their respective sets of cables 
9, as indicated by unit A. Equal amounts of 
water are admitted to the tanks from the Sup 
ply pipe 36, to a depth equal to the length of 
the stroke of the plungers 2, plus the depth of 
the float 8 and plus enough additional depth 
to produce a certain degree of slack in the cables 
2, as indicated by unit A. The two units are 
evenly balanced after equal amounts of Water are 
admitted to the two tanks , and the Walking 
beam 45 is then positioned horizontally, as illus 
trated on the drawing. The floats f 8 of both 
units are each thereupon Suspended from and 
supported by its respective set of cables 9, and 
each is submerged midway between the surface 
of the Water and the bottom of its tank E, as 
indicated by unit A. The floats 8 when in this 
position do not exert any pressure on the bottom 
of the tanks through the cables 2, nor on the 
plungers 2 and 3, the said floats and contents 
being supported entirely by the cables 9. The 
valve 50 is thereupon opened to allow the fiow 
Of compressed air from the container í 5 through 
the pipes 38. The valve 40 on the pipe 38 of 
one of the units, as for instance unit B, is opened 
to allow compressed air to enter the float 8 of 
this unit So as to force the Water therefrom into 
its associated tank through the opening con 
trolled by the valve 28. During this initial oper 
ation the weight member 29 is supported by any 
Suitable outside means until the float is emptied 
of Water. In subsequent operations weight mem 
ber 29 rests on the bottom of the tank while 
Water is being expelled from the float. The 
Water level in this particular unit thereupon rises, 
and the now buoyant float 8 exerts an upward 
pull on the cables 2 and a downward pull on 
the tank . The pressure thus exerted by the 
buoyant float 8 is equal to the weight of the 
Water displaced by the float minus the weight of 
the material from which the float is made. It 
thus appears that the weight of the water pre 
viously confined in the float 8 plus the Weight 
of the float itself (which had previously been 
Supported by cables 9) is now added to the load 
in the tank. The additional Weight now placed 
on the tank of unit B causes a downward pres 
sure to be exerted thereby which is equal to the 
weight of the water expelled from the float, plus 
the weight of the float plus the buoyant pres 
Sure heretofore mentioned. The drawing illus 
trates unit B in the course of its downward stroke, 
while unit A is at the Same time making its 
upward movement. When the downward stroke 
of unit B and the upward stroke of unit A are 
completed the Water level in the tank of unit 
B will be even with the top of the float 8 in 
this unit, and at the same time the water level 
in the tank of unit A will have risen above the 
top of the float of unit A a distance equal to 
the length of the stroke of plungers 2 and 3. At 
the end of this operation the trip 42 of unit B 
completes the closing of the valve 40 of this unit 
and prevents the paSSage of compressed air into 
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4. 
thereby cause the operation of their respective 
plungers in the water compression cylinders. 

3. A pumping system comprising a pair of re 
ciprocating water containing tanks adapted to 
move in opposite directions as their loads are 
alternately increased and decreased; a plunger 
carried by each tank; water compression cylinders 
in which the plungers reciprocate, the said cylin 
ders each having water inlet means and Water 
Outlet means, the inlet means being connected to 
a source of water supply and the outlet means 
being connected to a water container; a hollow 
float in each tank having compressed air inlet 
and outlet means and also water inlet and outlet 
means; a continuous source of compressed air 
produced independently of the machine connected 
to the compressed air inlet means of each float; 
cables connected with each float for supporting 
the weight thereof when it is filled with water and 
Submerges in the water of its associated tank; 
means associated with each float and adapted to 
be actuated by the rise of the said float's asso 
ciated tank for allowing compressed air to enter 
the said float and expel water therefrom into the 
water of its associated tank, whereby the weight 
of the load of the latter may be increased and the 
Said tank, may be actuated in a downward direc 
tion; means associated with each float and adapt 
ed to be actuated by fall of the said float's asso 
ciated tank for causing air to be discharged there 
from to allow water to enter it and cause it to 
descend in the water of its associated tank, where 
by the cables associated with the said float for 
Supporting the latter when it descends may take 
up the Weight of the said float from its associ 
ated tank to lighten the load of the latter; means 
aSSOciated with the tanks for causing One to be 
elevated by the downward movement of the 
other; and means Synchronized with the tanks 
for alternately causing compressed air to enter 
One of the floats and Water to exhaust therefrom 
and at the same time calising compressed air to 
exhaust from the other of the floats and Water 
to enter the same, whereby a preponderant part 
of the weight of the linads of the two tanks may 
be alternately shifted from one to the other to 
cause them to alternately rise and fall and there 
by cause the operation of their respective plung 
ers in the compression cylinders. 

4. A pumping system comprising a pair of re 
ciprocating water containing tanks adapted to 
move in opposite directions as their loads are 
alternately increased and described; a plurality 
of plungers carried by each tank, one of the 
plungers of each tank being positioned in a water 
compression cylinder having inlet and outlet 
means and another of the plungers of each tank 
being positioned in an air compression cylinder 
having air inlet and outlet means; means Sup 
plying water to the inlet means of the water com 
pression cylinder; a Water reservoir connected to 
the outlet of the water compression cylinder; a 
compressed air container having means associ 
ated therewith for supplying compressed air from 
a source independent of the machine connected 
to the air outlet of the air compression cylinder; a 
hollow float in each tank having compressed air 
inlet means and air outlet means, and also water 
inlet and water outlet means; means connecting 
each compressed air inlet means of the floats with 
the compressed air container; means associated 
With each float for supporting the same when it 
submerges in the water of its associated tank; 
means associated with each float for causing com 
pressed air to enter it and expel water therefrom 
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into its associated tank whereby the weight of 
the load of the said tank may be increased by 
the added expelled water; means associated with 
each float for causing air to be discharged from 
the float to allow water to enter and cause the 
float to submerge in the water of its associated 
tank. Whereby the means associated with the float 
for supporting it when it submerges may then 
take up the weight of the float from the tank; 
means Synchronized With the tanks for causing 
compressed air to enter one of the floats and 
Water to exhaust therefrom while compressed air 
is being exhausted from the other float and water 
is being admitted thereto whereby a portion of 
the Weights of the loads of the two tanks may be 
alternately shifted from one to the other to cause 
the said tanks to alternately rise and fall and to 
thereby cause the operation of the plungers in 
their associated compression cylinders; and means 
associated with the tanks and adapted to be 
actuated by the downward movement of one of 
them, for elevating the other. 

5. A pumping system comprising a pair of re 
ciprocating water containing tanks each carrying 
a plunger; water compression cylinders within 
which the plungers reciprocate, each having water 
intake means and water outlet means; means for 
Supplying the tanks and cylinders with water; a 
Centrally pivoted walking beam connected at its 
ends to the plungers; a hollow water or air con 
taining float in each tank, which is at all stages 
of the Operation completely submerged in the 
Water contained in the tank, each float having 
Compressed air inlet and outlet means and also 
Water inlet and outlet means; means associated 
With each hollow float for supporting the weight 
thereof in excess of the weight of the water dis 
placed by it when it fills with water and descends 
in the Water contained in the tank; a continuous 
outside source of compressed air produced inde 
pendently of the machine; means associated with 
each float for causing compressed air from the 
Said Source to enter said float and expel water 
therefrom whereby the float may become a buoy 
ant float and rise in the water of its associated 
tank; means connected with each air-filled buoy 
ant float for exerting a downward pressure on its 
associated tank when the said buoyant float rises, 
the said downward pressure on the tank being 
further increased by the increased depth of Water 
in the tank by the water expelled from the said 
float; means associated with each buoyant float 
for causing air to be discharged therefrom so as 
to allow Water to enter and cause the fioat to 
descend in the water of its associated tank where 
by the means associated with the float for sup 
porting its weight in excess of the weight of the 
Water displaced by it when it descends may take 
up said exceSS Weight of the water-filled float from 
the tank; and means synchronized with the tanks 
for causing compressed air to enter one of the 
floats and water to exhaust therefrom while com 
preSSed air is being exhausted from the other 
float and water is being admitted thereto, whereby 
the Weight of the load of one of the tanks is in 
creased coincidentally with a decrease in the load. 
of the other, thereby causing the said tanks alter 
nately to rise and fall and thereby causing the 
operation of the plungers in their water com 
pression cylinders. 

6. A pumping System comprising a pair of re 
ciprocating water containing tanks adapted to 
move in Opposite directions as their loads alter 
nately increase and decrease; a water compres 
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6 
pumping means associated with each tank; a Sub 
merged float in each tank and adapted to be filled 
alternately with air and water, thereby alternate 
ly increasing, and decreasing the weights of the 
loads carried by the tanks; means connected to 
a source of Supply for supplying compressed air 
from a source outside of and independent of the 
machine to the floats; and means associated with 
the floats for causing the floats to be filled alter 
nately With air and water to increase and de 
crease the weight of the load of their respective 
tanks, whereby one tank may descend while the 
other rises. 

10. In a pumping system, a pair of Water con 
taining tanks adapted to move alternately up and 
down. With the shifting of a certain weight from 
one to the other; water pumping means and 
means for compressing alr associated with and 
actuated by each tank; means for Supplying Wa 
ter to the pumping means from a Source of Sup 
ply; means associated with the tanks for caus 
ing the elevation of one by the downward move 
ment of the other; a hollow container in each 
tank; means for Supplying each container with 
compressed air from a source outside of and in 
dependent of the machine; means for filling the 
containers alternately with compressed air and 
Water thereby alternately increasing and de 
creasing the Weight of the containers and also of 
the loads carried by the tanks, whereby the said 
tanks may be moved alternately up and down. 
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11. In a pumping system, two vertically mov 

ing units connected by means whereby the de 
Scent of one causes the rise of the other, the said 
units being substantially alike as to construction, 
Weight and component parts; each unit consist 
ing of a Water containing tank; a hollow con 
tainer within the tank, having means for hold 
ing the same at all times completely submerged 
in the Water contained in the tank; means for 
filling the hollow container with water from that 
contained in the tank, thereby decreasing the 
depth of Water in the tank and the pressure on 
the bottom thereof; means for emptying the 
water from said container back into the body of 
Water contained in the tank, thereby increasing 
the depth of Water in the tank and also increas 
ing the pressure on the bottom, thereof, and, by 
the same action causing the said hollow con 
tainer to become a buoyant float exerting an up 
Ward preSSure; means for supporting Said con 
tainer when filled with water and preventing it 
from Sinking to the bottom of the tank; means 
aSSociated with the container and the tank for 
causing the buoyant pressure of Said container, 
when water is removed therefrom, to be exerted 
as down Ward preSSure upon its aSSociated tank; 
means associated with each unit for pumping 
Water to an elevation for any useful purpose. 

ELMER. E. WINSON. 
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