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A pneumatic pump comprising a vessel with inlet and 
outlet liquid ports. With a gas exhaust port open, the 
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PNEUMATIC PUMP 

BACKGROUND OF THE INVENTION 

There is a great demand, particularly among camp 
ers, hikers and the like for a pump which may be oper 
ated to deliver water from a source thereof in order to 
supplement fresh water being carried. In many camper 
vehicles, there is a storage vessel for a limited supply of 
drinking water. However, during extended stays away 
from a replenishing source, as during a protracted 
camping trip, it often becomes necessary to restrict the 
use of water other than for,drinking and cooking. Ac 
cordingly, it is highly desirable to have a supplementary 
source of water available for bathing, washing equip 
ment and utensils, dousing camp fires and the like. Of 
course, when camping alongside a lake or stream, 
water is readily available for immersion or for carrying 
containers thereof. Still, however, it often is desirable 
to have water delivered to a site displaced from the lake 
or stream, such as to an improvised shower, or to a 
camp fire site for wetting down the area and/or dousing 
the fire. 

OBJECTS OF THE INVENTION 

It is an object of this invention to provide a pneu 
matic pump which maybe immersed in a body of liquid 
to deliver streams thereof through a hose connected 
thereto. ‘ 
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It is a further object of this invention to provide a 
pump which may be immersed in a lake or stream to 
deliver water therefrom without requiring an electric 
motor or internal combusion engine. 

It is a further object of this invention to provide an 
immersible pneumatic pump which is compact and por 
table and simple and reliable in operation. 

It is a further object of this invention to provide an 
immersible pneumatic pump which realizes efficient 
use of the available compressed gas with a wide range 
of pressures. 

It is a further object of this invention to provide an 
immersible pump which produces a rapid and complete 
liquid ?ll cycle. 

It is a further object of this invention to provide a pair 
of pneumatic pumps with slave operation enabling 
them to be operated in tandem for constant liquid flow. 

It is a further object of this invention to provide a 
pneumatic pump which is simple and inexpensive to 
manufacture and service, but reliable in operation. 
Other objects and advantages of this invention will 

become apparent from the description to follow when 
read in conjunction with the accompanying drawings. 

BRIEF SUMMARY OF THE INVENTION 

‘ In carrying out this invention, there is provided a ves 
sel which is adapted to be immersed in a body ofliquid 
whereby, when not under gas pressure, the vessel is 
filled by the liquid in which it is immersed. A rising 
?oat in the liquid operates an over-center mechanism 
to provide snap-action of a pilot valve. The pilot valve 
when so operated, closes a cylinder in the valve block 
to a vent passage and opens it to a gas supply. The gas 
drives the piston against a spring to close a large capac 
ity exhaust port, sealing off the main vessel, and open 
ing a large capacity gas charge port delivering the gas 
supply to the vessel, The gas supply then commences 
to drive the liquid out through a one-way checkvalve 
outlet until it reaches a predetermined low level 
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2 
wherein a weight of a material of approximately the 
specific gravity of the liquid, which is normally buoyed 
by the liquid, is suspended with the unsupported weight 
sufficient to overcome the spring-loaded over-center 
mechanism, pulling it back down to move the pilot 
valve in the opposite direction. This closes the servo 
cylinder to the gas supply and opens it to the atmo 
sphere in a primary exhaust, whereby the vessel gas 
pressure above the piston forces it back down to close 
off the gas charge port and then open the vessel exhaust 
port, allowing the liquid once again to fill the vessel and 
further exhaust the gas. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a vertical section view of a pneumatic pump 
embodying features of this invention; 
FIG. 2 is an enlarged partial section showing particu 

larly the gas valve operating means; 
FIG. 3 is a section view taken along Lines 3—3 of 

FIG. 2; 
FIGS. 4 and 5 are enlarged partial section views 

showing the gas valve mechanism in different stages of 
operation; and 
FIG. 6 is an enlarged section view of a slave mecha 

nism constituting a feature of this invention. 

DESCRIPTION OF A PREFERRED EMBODIMENT 

Referring now to FIGS. 1 and 2 with greater particu 
larity, the pneumatic pump 10 of this invention com 
prises a main pump vessel or chamber 12 on which may 
be carried an optional pump volume tank 14 of a pre 
determined volume. The pump volume tank may be 
mounted by simply sliding it over the vessel with suit‘ 
able seals, such as O-rings l6 sealing around the ends 
of the volume tank 14. The pump volume tank 14 may 
be of selected sizes and shapes but, in all cases the top 
of it should not be above the operating level of the ?oat 
to be described. In any event, when the pump volume 
tank 14 is applied, a series of ports 18 in the wall of the 
main pump vessel 12 are unplugged to provide for free 
flow of liquids and gases between the pump vessel and 
the volume tank. In any event, the pump 10 is adapted 
to be immersed in a body of liquid W, as for example, 
a lake or river to a level W.L. at least to the top of the 
pump chamber 12 to insure filling of the chamber and 
volume tank under liquid pressure head. 
At the bottom of the pump vessel 12 there is pro 

vided a large capacity, liquid intake check valve assem 
bly 20, which allows free entry of the liquid into the 
chamber to its own level or until the vessel is gas 
charged, as hereinafter described. As in cases when the 
liquid is water to be delivered from a lake or stream, a 
liquid screen and sand baf?e 22 may be provided 
around ports 24 in the depending skirt 12a of the pump 
vessel to preclude entry of sand and debris. Weights 26 
may be carried at the bottom of the skirt 12a to stabi 
lize the pump 10 in the body of liquid W. 
Opening from a lower level of the pump chamber 12 

is a pump liquid discharge check valve assembly 28 
which enables discharge of liquid under gas pressure, 
as will be described, but precludes the entry of liquid 
into the pump chamber therethrough. A suitable line 
29, such as a hose or the like with a shutoff valve 29a 
therein, may be attached to the discharge check valve 
assembly 28. 
Mounted on the top of the pump chamber 12 is a gas 

charge and valve mechanism 30 which is operated 
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under control of a pressure balanced, low capacityrpilot 
valve 32. As will hereinafter be described in greater de' 
tail, when the pilot valve 32 is moved down to the posi 
tion shown in FIG. 1, the pump chamber 12 is ex 
hausted of gas and allowed to fill with liquid. When it. 
is moved to its upper position, the pump chamber is 
charged with gas froma suitable source 33 such as a 
compressor, gas bottle-or the like, through a pressure 
regulator 33a, if desired,.to force ‘discharge of liquid 
through the outlet 28. 

Pivotally carried at opposite sides of the pump cham 
ber near the top thereof is an over~center mechanism 
34 including a pilot control arm 36 and a spring loaded 
arm 38 carrying inwardly directed pins 40 (FIG. 3) 
which bear against spaced collars 42 and 44 on the 
pilot valve 32. The spaced collars 42 and 44 enable 
some pivotal movement of the pilot control arm 36 
without moving the pilot valve 32. Then, when the mid 
way position of the over-center mechanism is reached, 
the spring loaded arm 38 will drive the mechanism 
through its full stroke for snap-action operation of the 
pilot valve. The upper collar 44 engages the undersur 
face 46 of a servo valve block 48 to de?ne the upper 
position of the pilot valve 32. A stop collar 50 on the 
upper end of the pilot valve 32 engages the servo block 
upper‘surfacve 51 to define the lower positionshown in 
FIGS. land 2. The servo block cover 52 is secured to 
the servo block 48 and‘ the main vessel 12 by any suit 
able means such as cap screws 53 (FIG. 4). 
Extending over the top of the over-center mechanism 

34 isa rod loop 54 carrying a weight cup 56 at its lower 
ends so that, when the tank is substantially empty, it 
pulls-the over-center'mechanism down to the position 
shown in FIG. 1. The weight 56 is made of a suitable 
material-which is substantially of the specific gravity of 
the liquid» so that, immersed in the liquid, it provides 
very little downward pull on the mechanism, insuffi 
cient to overcome the spring loaded arm 38. However, 
when the tank empties, leaving the weight unsup 
ported, it is heavy enough to pull the over-center mech 
anism down to the position shown in FlGS.-l and 2. 
With a- weight cup con?guration, the weight is aug 
mented-by the weight of a-quantity of water in the sus 
pended cup. ''As the tank 12 ?lls, liquid enters the 
weight cup 56 through ports 58 so that it still has no ef 
fect on the overcenter mechanism 34. Even should it 
become relatively buoyant, the rod loop 54 would sim 
ply'tend to rise above the over-center mechanism and 
produce no action'thereof. However, as the tank emp 
ties, the water ?ows out of the weight cup 56 through 
the-ports 58 leaving a relatively small amount of liquid 
at the bottom of the bowl. It is only when the level of 
liquid in the cup can overcome the over-center spring 
38 that the'pilot valve 32 is pulled down to the position 
shown in FIGS. I and 2. Hence, the main vessel 12 is 
almost completely emptied before the refill cycle com 
mences. ‘ 

Immediately below the over-center mechanism 34 is 
a ?oat 60, preferably of the inverted cup type. The ?oat 
is carried within a guide and baf?e chamber 62 having 
a plurality of ori?ces 64 through which the weight cup 
support and actuating rods 54 extend. The orifices re 
tard entry of fluid into the ?oat chamber to insure max 
imum filling of the pump tank 12 before the ?oat 60 be 
comes buoyant. As previously described, the spacing of 
the collars 42 and 44 on the pilot valve 32'enable' some 
flotation of the ?oat 60 until the over-‘center mecha! 
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4; 
nism is moved by engagement ofipush bars 66 on the 
top of the ?oat with a cross rod 67 at the pivot point 
of the mechanism 34, substantially to its halfway point 
before the pilot valve is operated. Just as some buoy 
ancy of the weight cup 56 has no :effect on the over 
center mechanism, dropping ofthe ?oat merely causes 
it to fall away from the linkage. The ?oat 60 and the 
weight 56 each operate the linkage in only one direc 
tion,vthe ?oat 60 to push it up and the weight 56 to pull 
it down; . 

Referring now to FIG. 4, when the pilot valve 32 is 
moved to its upper position shown therein, the primary 
exhaust‘ port 68 is closed off and gas is permitted to 
?ow from the gas inlet 70 and through the servo load 
duct 71 in the servo block 48 around the pump charge 
valve 72, which depends from a servoipiston 74. In the 
position shown in FIG. 4, the pump charge valve closes 
off the port 76 opening into the pump chamber 12, but 
the gas‘may flow around it and through the pilot valve 
?ow passage 80 to the intake port 82 of the servo cylin 
der 84 in which the-piston 74 is slidably carried. The 
pressure in the cylinder overcomes the spring 86 car 
ried between the piston 74 and a muf?er cover 88 and 
forces the piston 74 upward to the position shown in 
FIG. 5 wherein sealing means 90 on a pump exhaust 
valve 92 carried on th'e'piston 74 enters into the 'vessel 
exhaust port‘94 ‘and precludes further exhuast of the 
pump chamber. After the vessel exhaust port is closed 
off, the pump charge valve 72 carried on the other side 
of the piston 74 clears the pump charge port 76 and 
?ow from the gas inlet 70 is directed into the main 
pump chamber 12 to force the liquid therein out 
through the water‘ discharge port 28 (FIGQl). ’ 
Water discharge continues until outlet valve 29a is 

closed or until the main pump chamber 12 is nearly 
emptied, at which time the weight cup 56 is suspended 
with a quantity of liquid sufficient to overcome the 
spring loaded over-center mechanism 34 and com 
mences to pull it down. Again the clearance between 
the pilot valve collars 42 and 44 permits some free 
movement of the weight without actually actuating the 
pilot valve until the over-center mechanism reaches ap 
proximately its midpoint. This insures maximum water 
discharge. Then, the pilot valve is snapped down into 
the position shown in FIGS. I and 2. In this position, 
the pilot valve 32 closes off the servo cylinder port 82 
to the gas inlet 70 and opens it to the exhaust port 68 
to commence the primary exhaust. If desired, the rate 
of exhaust may be pre-adjusted by a control screw 98. 
In any’event, when the servo cylinder 84 is exhausted 
to the point‘that the pressure of vessel gas below the 
servo cover 52 overcomes the exhausted gas pressure 
below the piston 74, the pump exhaust valve 92 is 
moved to the position shown in FIG. 2 wherein the ex 
haust port 94 is‘open. Hence, the secondary exhaust 
commences and gas in the main vessel 12 is evacuated 
through vent passages 100 formed in the servo block ' 
48, and out through the main exhaust port 94. The 
spring 86 holds the piston ‘in the retracted position. 
This secondary evacuation of gases continues in this 
manner as the'liquid fills the chamber and the ?oat 60 
ultimately moves the pilot valve upward again to the 
position shown in FIG. 4. The exhaust cycle ?nally ter 
minates when the piston 74 reaches the position shown 
in FIG. 5. The muf?er 88 (FIG. I) diverts the gas 
stream to silence the exhaust and also covers the other 
wise exposed servo piston 74." 

p 
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As an optional‘feature of this._invention,,the ‘servo 
block covert52 may be' drilled and tapped at 106 
(FIGS. 1 and6) to accommodate a slave cylinder 108 
which enables operation of‘ two , of my pneumatic 
pumps 10 in tandem, through a single source 33 of gas 
pressure. A slave control duct 110 opens into the servo 
cylinder 84 of each pump 10 and is brought into com 
munications with the cylinder head port 112 to operate 
the slave piston 114 of the otherpump. Hence; a servo 
cylinder 84 under pressure is the master, and the pres 
surized gas therein will force the slave piston 114 of the 
other down against itsspring 116 to hold the pilot valve 
32 of the slave pump 10 in, its lower-position, shown in 
FIG. 1, even though the pump chamber 12 may be 
completely ?lled. Then, when the servo cylinder 84 of 
the master pump is evacuated as previously described, 
the slave cylinder 108 is also evacuated, and its spring 
116 overcomes the slave piston 1 l4 and allows the pilot 
valve 32 to snap into its charging‘position shown in 
FIG. 4. This pump then becomes the master and its 
slave control duct 110 pressurizes the slave cylinder 
108 on the other pump, holding its piston 114 de 
pressed until the second pump servo piston is evacu 
ated. 
While this invention has been described in conjunc 

tion with a preferred embodiment thereof, it is obvious 
that modifications and changes therein may be made by 
those skilled in the art without departing from the spirit 
and scope of this invention. 

1 claim: 
1. In a pneumatic pump comprising: 
a vessel adapted to be immersed in a body of liquid; 
liquid inlet and outlet one-way check ports near the 
bottom of said vessel; and 

gas valve means for discharging liquid from said ves 
sel comprising: 

a servo valve body; - 

a gas exhaust port in said body connected between 
said vessel and a zone at low pressure; 

a gas charge port in said body in alignment with said 
exhaust port and connected between the interior of 
said vessel and a source of pressurized gas; 

an exhaust stop valve and a charge stop valve opera 
tive to close said gas exhaust and charge ports, re 
spectively; 

a gas chamber in said valve body; 
a gas pressure-responsive member mounted in said 
chamber for movement therein in opposite direc 
tions; 

said exhaust and charge stop valves being carried on 
said pressure~responsive member and movable to 
gether therewith, said stop valves being so disposed 
that a force on one side of said pressure-responsive 
member moves said exhaust and charge stop valves 
together to close said exhaust port and open said 
charge port and a force on the other side of said 
pressure-responsive member moves said stop 
valves together to open said exhaust port and close 
said charge port; 

a load vent duct opening into said chamber on said 
one side of the pressure-responsive member; 

biasing means of said other side of said pressure 
responsive member; 

a primary vent duct connecting said load-vent duct to 
a low pressure zone; 

a gas load duct adapted to be connected to a source 

of pressurized gas; 
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6.: 
a pilot valve flow passage connecting said gas load 
duct and said primary vent duct'to said load-vent : 
duct; ' . I -: 

a two~position pilot' valve movablejin said valve ?ow 
passage between‘one position wherein it blocks the‘ 
connection ‘between said ‘load-ventduct and said 

' primary vent‘ductfand’ the other positionlwherein 
it blocks the connection between said‘ load-‘vent 
duct and ‘said, gas, load duct; and ‘ ‘I: ' 

means operative when liquid in 1said vessel reaches a 
predetermined'high ‘level *to move said pilot valve 
to said one position and means operative when liq 
uid in said vessel reaches a predetermined low level 
to move said pilot valve to said other7position. 

2. In the pneumatic pump de?ned by claim 1 
wherein: 

said exhaust and charge stop valves'are carried on 
opposite sides of said pressure-responsive member; 

said stop valves are relatively dimensioned so that 
sealing contact of said charge stop valve and said 
gas charge port is retained until after sealing 
contact of said exhaust stop valve and said exhaust 
port is established when said one side of the pres 
sure-responsive member is exposed to a pressu 
rized-responsive member is exposed to a pressur 
ized gas. 

3. In the pneumatic pump de?ned by claim 1 includ 
ing: 
means sealing said pilot valve and valve ?ow passage 
from said vessel. 

4. In the pneumatic pump de?ned by claim 1 wherein 
the two last-named means comprise: 

a float in said vessel adapted to move said pilot valve 
to said one position at said predetermined high 
level; and 

a weight cup in said vessel adapted to move said pilot 
valve to said other position at said predetermined 
low level. 

5. In the pneumatic pump defined by claim 4 includ 
ing: 
a spring loaded over-center device pivotally mounted 

in said vessel; 
spaced members on said pilot valve engagable by said 
over-center device and moved thereby between 
said one position and said other position in re 
sponse to pivotal movement thereof; 

portions on said ?oat engaging said device to spring 
it upward and move said pilot valve to said one po 
sition; and 

means suspending said weight cup from said over 
center device. 

6. in combination with the pneumatic pump de?ned 
by claim 4, a second pneumatic pump as de?ned 
thereby, and including: 

a slave cylinder on each of said pneumatic pumps; 
a piston slidable in said cylinder and disposed to en— 
gage the pilot valve in said second pneumatic 
Pump; 

a port in said slave cylinder disposed so that pressur 
ized gas therein forces said piston in one direction 
against said pilot valve to hold said pilot valve in 
said other position; 

means biasing said piston in the other direction to 
free said slide valve; and 

duct means connecting said slave cylinder port to the 
gas chamber of the other pneumatic pump. 
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7. [n the‘ pneumatic pump‘ defined by claim 1 
whercinz‘ ' 

said pilot valve isa rod movable axially in said valve 
?ow passage; and including: 

first and ‘second seal means in said valve ?ow passage 
between said load-ventduct and said primaryvent 
duct and betweensaid load-vent ductand said gas 
load duct, respectively; and i 

a sealing portion on said rod in sealing engagement 
with said first seal means in said one position and 
with said second seal~means in said other position. 

8. In the pneumatic pump defined by claim 7 includ 
ing: s 

spaced collars on said pilot valve rod; 
15 
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8 
a spring load ‘over-center arm pivotally mounted in 

said vessel and extending between said collars; 
said collars being engagable by said over-center arm 
and moved thereby between said one position and 
said‘other position in response to pivotal move 
inent thereof; 

a ?oat in said vessel; 
said over-center arm being in the vertical path of 
‘movement of said ?oat to be moved thereby to said 
one position; and 

a weight in said vessel suspended from said over 
center arm of sufficient mass to pull said arm down 
only when not buoyed by ?uid in said vessel. 


