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My invention relatesto pneumatic pumps 
and pumping Systems, and particulary to 
pumps and systems of the “fresh Watertype 
wherein the pump is submerged in the liquid 
to be pumped Such as the water at the foot 
of the well or other source of Supply and 
is connected to a normally closed distribut 
ing System, such as the pipes and fixtures 
of a dwelling or the like, the operation of 
the pump being automatically controlled by 
the opening and closing of the faucets or fiX 
tures. Such systems are also characterized 
asfaucet controlledº or “ciosedº systems. 

VVhile my invention is particularly useful 
in faucet controlled systems it is also use 
ful in open pumping. 

In recent years single cylinder pumps for 
use in such systems have been developed 
and have become popularlargelybecause of 
the cheapness and simplicity of structure. 
in systems employing a single cylinder 
pirap an “air Spring or reservoir often 
termed a steady flow chamber, is employed 
to provide the flow of Water between the 
strokes of the pump. In carrying out my 
iuvention I employ in one form thereof an 
air spring as the means for equalizing the 
pressure in the consumption system and for 
controlling the vive which admits and ex 
hausts motive fluid to and from the pump 
at each stroke. '' . - , 

Broadly the control of the main air valve 
for the main pump cylinder is disclosed in 
y prior applications in which I have shown 

vaiolas nethods of control exercised from 
ile auxiliary pumping chamber or steady 
fiovy chamber. , 

In the present invention. I control the 
Iain air vale preferabiy in accordance with 
the direction of flow exhibited by the liquid 
With respect to the steady flow or auxiliary 

naping chamber. The main and auxiliary 
(hanbers are connected together and to the 
distribution System. The main pump cham 
ber is so constructed that it tends to throw 
o' displace a certain quantity of Water. 
After the level in the main pump chamber 
drops to a certain minimum level the main 
chamber is shut offrom both the steady 
flow chamber and from the distribution sys 
tem. When flow from the main chamber 
ceases this is a manifestation which I em 
pioy as a control of means forshifting the 
main air valve to disconnect the source of 

ilea S. 

motive fiuid and to connect the main pump 
chamberto exhaust. As the system draws 
its liquid at this time from the steady flow 
chamber I employthis flow also as a con 
trol in connection with the cessation of flow 
from the main chamber as governing the 
air valve as above stated. The auxiliary 
chamber now Supplies the distribution sys 
tem until a certain low level of liquidis. 
attained in said chamber at which time the 
ilain valve is shifted to close the exhaust 
ahd admit motive fluid to the main cham 
be'. The main chamber fills during thein 
teval that the auxiliary chamber is sup 
plying the distribution system. 

Thli Sthe two chambers alternate 
ing and discharging. 

All the motive fluid valve mechanism may 
be put above the liquidina readily acces 
sible position Such as at the head of the well. 
if desired a noto and relay valve mech 

in fill 

55 

7) 

75 
anisia may be employed in order to avoid 
Wasting a pipeful of air at each stroke. 

low level check valves that prevent the exiti 
of notive fluid from them. . . . ! 
The valve which controls the admission 

The Pump. cannot possibly blow over as 
the two chambers areeach provided with 

80 

2nd exhaust of motive fluidito the pump is 
located at the head of the well and prefer aby connected to the auxiliary, pimping 

Consequenty better attention can be givento the Working parts of the pump 
in Valves and in case of repairs required 
by the motive fluid valve, much less work 
ad difficulty is involved. , 
. I believe that I am the first 
astroke responsive means for governing the 
air Valve governed by the direction offlow 
of fluid. , 

in order to apprise those skilled in the 
arthow to practice: my invention I shall de 
Scribe a specificembodiment of thesame in 
connection with the accompanying draw 
ings, Which form part of the presenti speci 
fication. - '' - - - . . . . Figure I is a diagrammatic view of a 

to provide 

95 

100 
System embodying my invention, in which 
the valve at the head of the well directly 
controls the admission and exhaust of mo 

the liquid: . 
Figure 2 is a similar diagrammatic view. 

tive fluid to the working cylinder of e 105 
pump, by control exercised by the flow of 
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illustrating a modified form of structure 
employed, in which the valve at the head of 
the well Works through one form of motor 
and valve for controlling the admission and 
exhaust of motive fiuid to and from the 
main pump cylinder; - 

Figure 3 is an enlarged fragmentary cross 
section with parts broken away showing the 
modified form of structure illustrated in Figure 2; 

Figure 4 is a diagrammatic illustration of 
a modification in which the valve at the 
head of the Well operates through a liquid 
column to operate a motor and a relay 
valve which controls the adimission and ex 
haust of motive fluid to and from the main 
pump cylinder; 

Figure 5 is an enlarged rear elevation of 
said motor and valve; employed in the mod 
ification of Figure 4; . . . 

Figure 6 is an enlarged cross sectional 
view of the sanne motor and valve taken on 
ine 6–6 of Figure 4; 
Figure 7 is a longitudinal sectional view 

of the main pump cylinder with 
broken away showing the low level check 
valve; - - - 

Figure 8 is a diagrammatic illustration in 
dicating the uppermost position of the mo 
tive fluid valve at the head of the well, dur 
ing the time that the main pump chamber is discharging; 

Figure 9 is a similar diagrammatic illus 
tration indicating the intermediate position 
of the said valve during the time that the 
motive fluidis exhausting from the pump; 

40 
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i fluid. . - 

tive fluid to the pump cylinder is controlled 
by the valve mechanism 4 disposed adiacent 
to and in communication with the lower part 

Figure 10 is a similar diagrammatic view 
illustrating the lowermost position of the 
said valve when the main pump chamber has 
refilled and motive fiuid is being admitted; 
Figure 11 is a longitudinal cross section 

of the valve Section taken on the line 11-il 
of Figure 10; - - 

Figure 12 is a fragmentary longitudinal 
Section of the main valve structure as em 
ployed in the System illustrated in Figure 
1; I . . . 

Figure 13 is a view similar to Figure 12 
with the valve in another position. 
The main pump cylinder1 is submerged 

in the water in the Wellso that, when the 
exhaust of the motive fluid occurs or when 
no pressure is on the pump the water will 
fill the cylinderby gravity or what is termed 
submergence pressure. - - 
The system which is shown in Figure 1 

comprises the main pump cylinder 1, the 
steady flow chamber or air spring 2 and the 
tank3, for compressed air or other motive 

In this embodiment the fiow of mo 

of the tank 5. The steady flow chamber 
may be termed an auxiliary pumping device 

parts 
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because of the function which it perform8 
as will be described later. The 
mechanism 4 controls the operation of the 
ports governing the flow of motive fluid to 
and from the pump chamber 1. 
Motive fluid such as compresSed air may 

be furnished from any suitable Source, as the 
tank 3. The tank 3 may be suitably re 
charged periodicalyby means of the com 
pl'essor 6 operated by a suitable motor 7. 
Means may be provided for automatically 
recharging the tank 3 when the pressure 
head therein falls below a predetermined 
point. The compressed air is supplied to 
the main pumping chamber in this case at 
full tank pressure as indicated by gauge 9 
by Way of pipe 8, valve mechanism 4 and 
pipe 10.f desired a reducing valve may 
be placed in the pipe 8. The main pump 
cylinder 1 is provided with the water dis 
charge pipe 11 which is connected to the 
allXiliary pumping chamber Or air spring 2 
at the head of the well, which air spring provides the flow of Water through the pipe 
12 and the faucets during the intervals be 
tween strokes of the main pumping cylinder 
1. . . . - 

The pipe 12 leads to a distribution System 
Such as that of a residence or the like. 

of Water through the pipes 12 or 11 and ott 
the faucets. As hereinbefore pointed out, 
the auxiliary pumping chamber or air spring 
2 consists of a tank of Suitable capacity, the 
upper part of which is filled with com 
preSSed air, asby means of the pipe 13, valve 
14 and gauge 15, which connect to the com 
pressor tank 3. The valve i 4 is employed 
to admit sufficient compressed air to the 
top of the air Spring 2 to cause proper oper- i 

if desired, a re ation of the airspring. 
ducing valve 16 for automaticaly admitting 
air to the tank may be employed The pres 
sure applied to the main chamberi is great 
enough to raise the water from the well to 
the highest, point in the System and provide 

Opening of the faucets permits the discharge 9 

valve 

8:5 

90 

i: 

at Such highest point a satisfactory pressare, 
plus the riction head of the liquid fiowing 
in the pipes. A pressure redicing vaive 
may also be employed in pipe 8. The pres 
stire in the tank 5 isless than that applied 
to the main chamber 1 sothat the waternay 
be driven from the Well into the auxiliary 
chamber Or tank 5 as will be described later 
The air spring operates as an auxiliary 
pumping device to the extent of providinga satisfactory discharge pressure during the 
intervals orgaps between the successive 
strokes of the main pump chamber 1. 
The auxiliary pumping chamber 5 

such a size With respect to the main cham 
per 1 that it will Supply a Satisfactory fiow 
for a time interval great enough to permit 
of filling of the main chamber when the 
System is operating at its rated capacity. 

is of 
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The pump 1 comprises a head member 

20 and a foot member 21 having between 
them a barrel 22 Which may be a piece of 
tubing. The head member 20 contains a 
passageway 23 which communicates at the 
upper end with the water discharge pipe and 
communicates at the lower end With the 
axial pipe 24 through which the Water is 
discharged from the barrel 22. At the lower 
end of the pipe 24 a valve casing 26 is Se 
cured, this valve casing being in turn con 
nected to the foot member 21 by means of 
a central bolt 25. The valve casing 26 con 
tains a valve member 27 which Serves as a 
check valve for the pipe 24 and the pipe 11. 
Passageways 27' in the valve casing 26 
communicate with the lower end of the puriap 
barrel 22. The foot member 21 comprises 
a foot valve 28 controlling the annular pas 
sage 29, communicating with the outside of 
the pump cylinderthrough the conical Screen 
30 which is held in place by the central 
bolt 25. , , ''' 
The valve casing 26 has a head member 

31 joined at its periphery to the barrel by 
means of the packing 32 and the riveted 
annular ring 33, and which head membe' 
31 has the passages 34. A float valve 35 
is adapted to co-operate with the valve pas 
sages 34 to close off the Same at the end 
of each stroke of the main pump chamber 1. 
The float valve is normally submerged in 

the Water in the barrel 22 and is held against 
rising by means of the pins 36. As will be 
hereinafter explained, the float valve mem 
ber during the fillingstroke and the greater 
part of the discharge stroke periods of the 
pump is held against the pins 36 and the 
passageways 34 are permitted to remain 
open. During the discharge periods of the 
main chamber the valve 4 permits com 
pressed air to flow by way of the pipe 10 
into the upper part of the barrel 22, driving 

I the liquidout by way of valve 27, pipe 24 
and pipe 11, until the float valve 35 lowers 
to its Seat and closes the passage 34. This 

i stops further flow from the main cham 
ber and results in reversal of the main air 
valve as will be describedlater. Immediate 
ly upon exhausting of the motive fluid in 
the pipe 10 and main chamber 1, by the 
valve 4, the water entering the lower part 
of the barrel 22 vill cause the float valve 
35 to rise and hold against the pins 36. In 
the case of failure of the water in the well 
the valve 35 closes of the valve passages 
34, preventing any loss of air. 
As previously stated, the valve 4 is the 

means for admitting and exhausting motive 
fluid to and from the main pump chamber, 
This valve is governed by annovable member 
operated by the liquidin accordance with 
the direction of flow of the liquid. This 
movable member is subject on oneside to 
pressure from the main chamber and on the 

other from the auxiliary chamber. So long 

i3 in preponderance. As soon as the float 
valve 35 closes due to the water being 

drops (due to withdrawall of Water via the 

8. 

as the main chamber is discharging the pres 
sure on the one side of the movable member 

70 
lowered in the main chamber, the pressure 
upon the One side of the movable member 

faucet). This results in a shifting of the 
main valve to exhaust to permit the main 
chamberto fill with water. The main cham 
bershould be given ample time to fill. This period is provided for by the auxiliary 
chamber which provides the discharge pres 
Sure at the faucets during the filling period 
of the main chamber. As Soon as the supply 
f liquid in the auxiliary chamber is ex 

hausted the valve is shifted to the admis 
sion position to cause the discharge of liquid 
from the main chamber. 
pressure upon the Said one side of the mov 
able element but no shifting of the main 
valve is thereby occasioned. 

In carrying out the above functions I 
provide an auxiliary valve mechanism in 
connection with said movable member gov 
erning the application of pressuresto said 
novable member. I also provide a low 
level float valve in the auxiliary chamber 
which in connection with the auxiliary valve 
nechanism operates to govern the applica 
tion of pressure to the other or airspring 
side of the movable member. 

Referring to Figures 8 to 12, the 
4 is provided with a casing 40 having a 
cover 4-1, which is disposed preferably at 

The port the lower end of the tank 5. 
42 in the casing 40 communicates on oneside 

This raises the 8 

7 5 

90 

95 

valve 
100 

with the pipe 8leading from the supply tank 
3 and communicates on the other side with 
the valve chamber 43 in which the operat 
ing parts of the valveare contained. At 
the upper end the chamber 43 is closed off 
by the Wall 44 through which Wall 44 the 
valve rod 45 projects. A stuffing box Seals 
the opening through which the piston rod. 

li) 

45 projects. The movable member for shift 
ing the main air valve mechanism comprises 
a valve rod 45 having operable connection 
with the sleeve valve member 49 working 
in the cylindrical passageway 46, which 
valve member 49 is connected to the piston 
50 disposed in the cylinder 51. The cylinder 
51is Open to the interior of the tank 5 
and the upper surface of the piston 50 is 120 
therefore subject to the pressure in said 
tank 5. The piston 50 lies between the pas 
Sageway 46 and the tank 5 and is subiect on 
opposite sides to the pressures prevailing in 
the passageway and in the tank. The port 
47 communicates with the lower end of the 
passageway 46 and has connection with the Water discharge pipe 12. 
The interior of the cylindrical sleeve valve 

49 communicates through the lower end 52 130 



5 the passageway 46. 

with the passageways 46-47. The ports 53 
permit the Water to fiow into the lower con 
fined portion of the cylinder 51, Which is 
between the under side of the piston 50 and 

This arrangenent af 
fords an effective pressure area en the under 

I side of the piston 50 substantialy equato 
ri that of the top side of the piston 50. The 

under side of the piston 50 is subjected to 
is the pressure of the Water discharge ine 12 

i : 

i trolled by the float, valve 58 

aind the top side of the piston is subjected to 
the pressi re in the tank. 
The - side Wais of the cylindrica valve 

ber 49 a provided with ports 54 adapt member 4}are proViceCi With portS 34: Cipt 
ed to registe: with the passageways 55--3 
which lead to the interior of the tank 5 by 
way of the common opening or passageway 
59, This con non passage Way 59 is cor 

58 which closes 
: the passageway 59 when the predetermined 

low level is reached in thetai 
ball of What valve 58 is preferably a l'ubl 

is lingwn as floatingstock. 
guided in the cage 130, vyhich its co 
natanication between the passageway 59 and 
the interior of the tank 5 through tie ports 
131 and 132. - 
The passageways 55 and 56 contaii check 

valves 5 and 57' which permit movenenÈ 
of liquid in one direction only, the passage 
way 55 opening toward the tank 5 and the 
passageway 56 opening away from the tank 
5. The piston valve 49 Selects the proper 
passageway to register with the port 54 and 
in making Such Selection it shifts the motive 
fluid valve proper that controls adimission 
and exhaust of the main primp chamber. 

i The fioat valve 58 controls the application 
40 

45 

50 

55 

(30 

of pressure to the piston 50 for the purpose 
of shifting the sieeve o piston valve 49 and 
the main motive fluid valve. I have shown 
the piston rod 45 threaded into the sleeve 
valve 4:9, but it is apparent that ai.y suitable 
connection may be employed. M 
The air contro valve controlling the ad 

inission and exhaust of motive fiuid to the 
pump cylinder 1, as shown in Figures 8, 9, 
10, 11 and 12, comprises the movabile valve 
members 60 and 61 the movement of which 
is caused by the valve rod. 45 controlled by 
the piston 50. The valve member 60 has a 
motion with respect to the member 61, which 
latter has motion with respect to the Seat 
67. This relation is Secured by providing 
the ovver valve member 61 with a lovver 
face seating on the valve Seat 6 and with an 
upper face engaging the face of the valve 
member 60. The different degrees o move 
ment of the two members is Secured by coa 
necting the upper member 60 directly to 
the valve stem 45 without lost motion and 
by connecting the lower valve member 61 
to the stem by a lost motion connection. The 
stem 45 hasthe projections 70-71 between 

and 66, of which the port 

ihis vaive is 
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which the lower valve 61 is located and by 
Which it is moved. 
The valve Seat 67 has three ports 64, 65 

64 opens to ex 
haust, port 65 communicates with the main 
pumping chamber as shown in Figure 1 (or 
it may Communicate with the motor cylin 
def of a relay valve structure such as shown 
at the left of Figure 3 and Figures 5 and 
6) and the port. 66 leads to the inside of the 
casing 40 Which casing is under pressure of 
the motive fluid supplied by way of pipe 8 
and inet 42. 

Ahe valve member 61 contains on its lower 
face a l'ecess 133 adapted to communicate 
With the port 65 in al positions of the 
valve member 6. A lateral branch from 
the recess 33 
position is adapted to put the recess 133 into 

member 61 also contains a passageway 134 li 

adapted at the extreme upper position of 
he Said valve memberto communicate with t 

V 

member 6. The l'ecess 133 communicates 
With the upper side of the member 61 by a 

geway 63, these passageways 63 
terminating clo8elyadiacent each 

short paSS 
and 134 - 

other So that they can be controlled by the 
member 60, which forms a D slide valve 
member having a recess 62 on its lower face. 
The valve member 61is Seated between 

guiding fianges 68 and the valves are held 
in place forshipment and idle condition by 
a sui table spring 69. i 
'he operation of the system as shown in 

Figure Land in the details of Figures 7 to 
12 inciusive is as follows: Assuming that 
the main pumping chamber 1 is properly stibleged in the liquid to be pumpedas in 
a suitable well or other suitable source of 
Supply, the auxiliary pumping chamberbe 
inglocated above the liquid--preferably at 
the head of the well as shown in Figure 1– 
and the proper supply of air furnished as 
by means of the compressor 6 and the stor 
age tank 3, the operation of the System may 
be started by connecting the pipe 8 with the 
pipe 10 manually by means of a temporary 
Valve connection (not shown), unti the pipes 
12 and the auxiliary pumping chamber 2 
are properly filed with liquid. The air may 

era strokes of the main pumping chamber 1 
may thus be made to charge the system with 
liquid and thereafter the operation will be 
automatic Air at reduced pressure is sup 
pied to the top of the auxiliary pumping 
chamber 5, as previously indicated. As 
sunning that the main pumping chamber has 
just completed astroke by discharging 
Water into the auxiliary chamber 5; the pis 

Ommunication with the port 55. The valve 

e port 64 in the Seat 67. This passage 
ay i 34 terrainates in the upper side of the 

65 

70 

forms a port 66 which in one 

90 

00 

105 

Il 10 

be permitted to escape atone of the faucets 
While the system is filling with liquid. Sev 

120 
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ton 50 with its attached valve 49, stem 45 
and air valve members 60 and 61 will have 
been moved to the extreme upward position 
as shown in Figure 13 and also as illustrated 
in the lipper right hand corner of Figure 13. 
The Water which is discharged from the 
main pumping chamber 1 will pass up 
through the pipe 11 through the pipe 12, 
pa SSageways 47 and 46 to the interior of the 
sleeve valve.49, through the port 54 and the 
passageway 55, past the check valve 57 
which opens to permit this operation and 
up Wardly through the common port 59 into 
the interior of the auxiliary pumping cham 
ber or airspring. 5. This discharge of 
Water into the auxiliary pumping chamber 5 
raises the pressure of the air which is 
trapped in the top of the same. The further 
discharge of Water is stopped byeither the 
equalization of pressure in the chambers 1 
and 5 or by the float valve 35 dropping down 
and closing the port 34 sò thatno further 
discharge of Water from the main pumping 
chamber 1 can occur. In either event the 
System then stands stationary so long as no 
Water is withdrawn from the system. If 
any Water is now withdrawn from one of 
the faucets by opening of the same, water 
Will be discharged either from the main 
pumping chamber 1, if it had not previousy 
been emptied, until the float, valve 35 closes 
of the port 34. As soon as the float valve 
is permitted to escape from the system, 
pressure in the pipe 12 and below the piston 
50 wil bellowered immediately. It will be 
Seen that it is impossible for Water to flow 
back from the auxiliary pumping chamber 
5 to the passageway 55 because the check 
valve 57 vil not permit suich action. The 
consequence is that assoon as the pressure 
lowers, due to the withdrawall of Water after 
the main pumping chamber 1is emptied, the 
pressure in the auxiliary pumping chamber 
5 will force the piston 50 down until the 
ports 54 in the sleeve valve 49 come into 
register with the passageway 56, whereupon 
water Will be discharged from the air spring 
to provide at the faucets for discharge. As 
previousy explained, during the time of 
discharge of the Water from the main pump 
ing chamber 1 the valve means 60 and 61 
stands in the uppermost position as shown 
in Figure 8. The motive fluid at this time 
entering by way of the opening 42, asshown 
in Figure 11, into the interior of the valve 
box 40, passes down through the passage 
way 63 through the passagevvay 65 and pipe 
10 to the main pumping chamber 1. 
As soon as the reversal of flow occursas 

above indicated, that is, as soon as water 
flows from the auxiliary pumping chamber 
5 to supply the discharge pressure at the 
faucet, the upper valve member 60 wil be 
shifted into the position shown in Figure 9. 

5 

This shifting of the Dvalve 60 connects the 
pump to exhaust by way of the passageway 
65, receSS 133, passageway 63, passageway 
62, valve 60, passageway.134 and out the ex 
haust port. 64 to atmosphere. 
When the piston 50 moves downward to 

shift the valve 60 to permit exhaust of the 
main pumping chamber 1 the sleeve valve 

70 

49 is. shifted to permit the water from the auxiliary pumping chamber 5 to flow into 
the distribution system by way of the open 
ings 61, port 60, passageway 56 past the 
check valve 57' through the ports 54, pas 
Sageways 46 and 47 and out by way of the 
pipe 12. The piston 50 Will, as above ex 
plained, move downward onlyuntil the port 
54 is in register with the passageway 56 
and this movement is just sufficient to shift 
the valve 60 to the exhaust position as above 
explained. 

75 

80 

The auxiliary pumping chamber 5 then 
continues to Supply liquid to the distribution 
System until the liquid therein is lowered to 
a predeterminedminimum, whereupon the 
float valve 58 will close the port 60. This 
immediately creates a difference in pressure 
on the two sides of the piston 50 as the water 
escapes from the lowerside thereof out by 
Way of the discharge system. The piston 50 
Will thereupon move downward to its lower 
most position, carrying the sleeve valve 49 
downward So that the ports 54 are below the 

35 has closed the port 34 and further water passageway 56 and carrying the valves 60 and 
61 to the lowermost position, as shown in 
Figure 10. It will beseen that movement of 
the valve member 61 first closes of the ex 
haust passageway 64 and thereafter connects 
the recess 133 in the valve member 61 by 
means of the lateral branch 66 with the pas 
sageway 66 sothat motive fluidis admitted 
from the interior of the valvebox 40 through 
the passageway. 66 in the valve Seat 67 
through a recess 133 to the passageway 65 
which leads by way of pipe 10 to the main 
pumping chamber 1. This admission of air 
to the main pumping chamber results in im 
mediate discharge of liquid therefrom with 
the result that the liquid tends to force its 
Way into the auxiliary. pumping chamber 5 
by way of the passageway 47-46 raising 
the piston 50, the sleeve valve 49 and moving 
valves 60 and 61 to their uppermost posi 
tions. , , 
The piston 50 is forced upwardly by the 

preponderance of fluid pressure on the lower 
side thereof. This is due to the reversal of 
flow of the liquid as previously explained. 

9) 
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As the sleeve valve 49 passes upwardly the 
ports 54 Will first be brought into register 
with the passageway 56, but the check valve 125 

57' prevents the discharge of liquid through 
said passageway and the sleeve valve is 
carried upwardly until the ports 54 register 
with the passageway 55, Whereupon the liq 
uid from the main pumping chamber 1 will 
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be discharged through the passageway 55 
and port 59 into the auxiliary pumping 
chamber 5. 

In the up ward movement of the Valve 
members 60 and 61 the first motion of the 

i stem 45 moves the D valve 60 to uncover the 
port 63, thus permitting the motive fluid to 
enter and pass to the main pumping chamber 

() 
1. This movement of the valve member 60 
first cuts off the exhaust passageway 64 be 
fore opening the admission passage Way 63. 
Upon further movement of the rod. 45 the 
valve member 61is moved upwardly, discon 

15 
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necting the recess 133 from the admission 
passageway 66, but as motive fluidis permit 
ted to enter the passageway 63 the Supply 
of motive fluid is thus continuous from the 
time that the valve stem reaches its lower 
most position to the time that it reaches its 
uppermost position and is started back again. 
The faucet may be opened and closed at 

any sta ge of the above operations without af 
fecting the previousy described cycle. 

I Figures 2 and 3 illustrate a system where 
the valve, 4 operates through the operating 
element 75 to work the controlling valve 76. 

i cylinder 77 is provided with a lining 78 that 
has a Seat 79 at the upper end as will be ex 

40 

In this case the controlling element 75 con sists of a small cylinder 77 communicating 
by way of the pipe 10 with tà e valve 4. The 

plained later. A movable piston member 80 
is adapted to slide into the cylindet 77. A 
rod 81is connected by means of a spring con 
nection 82 with the piston 80 and extends 
down through the pipe 83 to the controlling 
valve body 84 which is preferably located ad 
jacent the head of the pump 1 
The pipe 83 communicates by means of a 

T connection 85 with the pipe 86 which is 
connected in turn to the pipe 3 communicat 
ing with the compressed air tank 3. It can 

50 
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thus be. Seen that the piston 80 is subiected 
on the one side to the pressure prevailing in 
the pipe 10 and on the other side to the pres 
sure of the motive fluid adnaitted through 
the pipe 86. The piston 80 is provided at its 
upper surface with a valve Seat 87 adapted to 
engage the seat 79 to prevent any leakage 
past the piston 80 when the piston is moved to its uppermost position. 
The controlling valve 76 comprises a sub 

stantially cylindrical body provided with a 
transverse exhaust passage 87 andaxial pas 
sageway 88, which communicates by way of 
the reduced portions 89 with the pipe 90 
leading to the cylinder head 20, and the in 
terior of the main pumping chamber 1. The 
portion 89 of the valve member 84 and the 
pipe 90 are joined togetherby a union which 
has a flared funnel shaped member 91, at its 
upper edge for directing the reduced parts 
89 of the valvebody84 to the threaded part 
of the union. By this means if any disar 

1,6oo,385 

rangement of the valve within the valve body 
84 should occur the same may be unthreaded 
at the union and raised to the Surface. l'he 
reduced portion 89 may again be threaded 
into theunion without difficulty because of 
the funnel shape guiding member 91 which 
directs it into the threaded portion. The 
funnel shaped member 91 is substantially of 
the Same diameter as the pump 1 and em 
braces the Water pipe 11, hence it is easy to 
cause engagement of the Screw threads. 
The valve body 84 has a head member 92 

provided with a port 93. A valve guiding 
member 94 passes through said port 93 and 
guides the valve body95 in opening and clos 
ing said port. The valve guiding member 
94 is connected to the rod 82 which, as pl'e- 
viously explained, is connected to the piston 
80. The valve member 95 comprises an outer 
shell having a yieldable face 96 at its upper 
surface. A Screw plug 97 enters the bottom 
of the shell of the valve member 94 and em 
braces the cylindrical part 98, which hasan 
annular shoulder 99 at its upper end. The 
cylindrical part 98 slides in the ring 9. A 
yieldable valve face 100 co-operates with the 
exhaust port 101, which valve face 100 is 
secured to the cylindrical member 98. It. 
can thus be seen that the cylindrical mem 
ber 98 with its shoulder 99 forms a lost mo 
tion connection with the rod 81 to the vari 
ous parts previously described. 
The operation of the system shown in Fig 

ures 2 and 3 is Substantially the same as that 
shown in Figure 1 with the exception that 
the motor 75 and valve 76 operate as a re 
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lay for controlling the admission and ex 
haust of motive fluid to and from the main 
ptimping chamber 1, When the flow con: 
trolled valve moves to the position shown in 
Figure 10 to start the admission o air to 
the pipe 10, the piston 80 is moved down 
wardly in the cylinder, moving the rod 81 
and the valve member 97 downwardy to 
open the port 93 which admits motive fluid 
to the main pumping chamber 1 and clos 
ing the port 101 to exhaust, The water 

: 

then discharges from the main pumping 
chamber into the distributing System and in 
to the auxilialy pumping chamber 5, the re 
versal of fiovy at this time causing the rise 

15 

of the piston 50 and the connected sleeve 
valve 49 and the valve neimber 60 to the 
position shown in Figure 8. As soon as 
the Water has been expelled from the main 
pumping chamber 1, the valve 35 closes of 
the port 34, the pressure drops in the dis 
charge System sufficiently to permit the pis 
ton 50 and connected parts to drop down 
to the position where the valve 49 places the 
ports 54 in communication with the passage 
way 56 and connects the main pumping 
chamber to exhaust as shown in Figure 9, 
Whereupon the auxiliary pumping chamber 
5 provides the supply to the distributing 
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and the casing. 
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System until the float valve 58 closes of the 
i port 60, whereupon the piston 50 is forced 
down to its lowermost position, moving the 
valve members 60 and 61 to the position 
shown in Figure 10 for the admission of mo 
tive fluid to the main pumping chamber. s 

When the valve member 60 is moved to 
the position shown in Figure 9, the pressure 
in the top of the cylinder 77 is exhausted to 
atmosphere, whereupon the pressure pre 
vailing on the under side of the piston 80 
forces the same upward, raising the rod 81 
and taking up the lost motion between the 
member 95 and the stem 98, compressing 
the spring 82 and then pulling the valve 
member 97 from the exhaust port 101 and 
closing the admission valve 95 against the 
admission port 93. At the same time the 
- 

79 to seal off the chamber 77 to prevent the 
escape of live air around the piston 80. 
The relay mechanism 75-76 may be op 

erated by liquid from the distributing Sys 
tem or from the auxiliary pumping chamber 
5, the valve mechanism 4 being modified as 
shown in Figure 13 and as will be described 
in detail in connection with the embodiment 
shown in Figure 4. - , 

In the system shown in Figure 4 the float 
controlled valve mechanism 4 operates 
through a relay mechanism comprising a mo 
tor and valve governing the admission ani 
exhaust of motive fluid to and from the 
main pump chamber 1. In this system the 
motor and valve mechanism is combined in 
a simple, compact structure 106, adapted to 
be placed adiacent the main pumping cham 
ber as shown in Figure 4. This motor and 
valve unit 106 comprises a diaphragm cham 
ber 109 communicating by way of the pipe 
105 with the passageway 65 shown in the 
valve Seat of the valve mechanism 4 in Fig 
ures 8, 9, 10 and 11. The diaphragm cham 
ber has a diaphragm 111 to which are 
clamped suitable diaphragm plates 110, the 
innerone of which has the yieldable face 
119 adapted to co-operate with the exhaust 
port 118. The pipe 105 is constantly full 
of liquid and the weight of this liquid col 
umn pressing against the diaphragm 111 
tends to force the valve 119 to the closed 
position. However, this tendency is balanced 
by means of a suitable spring 122 inter 
posed between the lower diaphragm plate 

The body of the valve mechanism com 
prises a cylindricalmember 115 having the 
exhaust port 118 and the admission port 116. 
The admission port 116 is controlled by the 
valve 117 and leads to an inlet member 112 
connected by way of the pipe 108 and the 
pipe 86 to the pressure tank 3. The barrel 
or cylinder 115 has a central portion 114 
which communicates with the main pumping 
chamber 1 by way of the pump connection 

yieldable Seat 87 engages the metallic seat 

7 

113 and pipe 90. The diaphragm plates 110 
lhave connected to them the valve rod 120 
provided with the guiding wings 121. Upon 
the rear end of the valve rod.120 is connected 
the admission valve 117. i Thus when the 
valve member 4 is operated to admit pres 
Sure to the pipe 105, the diaphragm 111 is 
pushed downwardly as viewed in Figure 6, 
opening the admission valve 11 and admit 
ting compressed air or other motive fluid to 
the main pumpingchamber 1, causing the 

The 
flow responsive mechanism of the valve mem 
same to discharge liquid therefrom. 

ber 4 is actuatedas soon as the main pump 
ing chamber 1 iš emptied to exhast the 
pressure in the pipe 105, permitting the 
spring 122 to move the diaphragm 111up 
vardy as viewed in Figure 6, closing of the 
admission port and opening the exhaust port. 
Thereafter the main pumping chamber 1 
fills and the auxiliary pumping chamber 5 
Supplies the discharge pressure unti this 
auxilialy pumping chamber is emptied, 
whereupon the valve member 4 is again 
shifted to adimit pressure to the diaphragm 9 
chamber 109 to close the 
open the admission port. '' . 
As previousy explained, the pipe 105is 

always full of liquid, consequently there is 

exhaust port and 

no Wastage of compressed air or other mo 
tive fluid. The vaive mechanismi 4 in this 
form of the device is illustrated in Figure 
13. In this case the interior of the valvebox 
43 is Open to the passageway 46-47 So that 
the pressure of the liquid prevailing in the 
discharge System or pipe 12 is admitted to 
the valve chamber. This liquid pressure is 
employed to operate the relay device 106 
above described. The operation of the valve 
mechanism shown in Figure 13 is identical 
with that described in connection with Fig 
ures 8, 9, 10,11 and 12, with the exception 
that the motive fluid in this case is water 
under pressure instead of compressed air. 
Consequently the exhaust which occurs from 
the valve shown in Figure 13 is the discharge 
of a small amount of \vater which, of course, 
may be run through a suitable drain. 
One particular advantage of employing a 

System of this type is the fact that underno 
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conditions can the compressed air flow over 
due to a shortage of Water in the well. Thus, 
if the water supply in the well should fail 
the float valve 35 shuts of the passageway 
34 and as soon as the Wateris exhausted fronn 
the auxiliary pumping chamber 5 the float 
valve 58 shuts off the passageway 60 and no 
escape of air is possible. 
The control of the air valve in accordance 

with the direction of flow is ideal in that it 
is not dependent upon the pressures and 
leakage of the part3 consequently does not 
affect the control. Furthermore, the control, according to the flow, permits of greater 
economy in separate head pumps than any 

() 
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other scheme of operation with which am 
familiar. This is apparent when it is con 
sidered that filling of the auxiliary chambe 
5 does not entail an immediate exhaust of 

5 the main pumping chamber 1. The main 
pumping chamber J invariably makes a fudi 
stroke before reversa occurs, and conse 
quently the efficiency Will be high. Tine pro 
vision of the float control vaive 58 in the 
auxiliary pumping chamber also insures that 
this chamber vil do the proper amount of 
work and it consequenty gives a maximilm 

5 

2) 

amount of time for the fiiling of the main 
chamber 1. The valves Will noti center on 
dripping service because the piston member 
50 and sleeve valve 49 must move a definite 
distance befere water canbe discharged from 
the System and this invariably opens the con 
trolling ports of the valve mechanism 4 or 
closes them and the valves 60 and 6 are so 
arranged that the ports thereof are blanked 

5 

35) 

during intermediate stages. 
Il novy Wish to cali attention to the fact 

that the piston 50, together with the check 
valve passageways 55 and 56, constitute a 
fiovy meter. device which is sensitive to di 
rection of fiovv. 
The passageway 55, for example, exerts a 

restrictive effect upon the liquid lowing 
therethrough to produce a difference in pres 
sure upon opposite sides of the piston 50, the 

i preponderance of pressure being then upon 

33 

the lower side. But this alone Would be 
merely a flow meter sensitive to rate of fiovV 
only. For my purposes, the device must be 
sensitive to change in direction of fiov. 
make the device responsive to change in di 
rection of flow by blocking off al flow 
through the sleeve valve 49until the main air 
valve 43 is shifted, that is, uintil the seeve 
valve 49 opens the port or passageway 55. 
Thereafter the variable rate of flow exerts 
a variable difference of pressure upon the 

i piston 50, but that is unimportant so longas 

5 5 

i 

G 5 

the preponderance is all in one direction. 
As soon as it is necessary for the water to 

flovy out of the air spring to supply the de 
mand of the System, the flow tends to reverse 
through the common connection 12. But 
outflow is blocked by check valve 57 and 
sleeve valve 49. Hence, the difference in 
pressure whichtends to set up fiow out of 
the air spring 5 exerts a great enough differ 
ence in pressure upon the piston 50 topush 
said piston 50 and sleeve valve 49 together 
with main control valve 43 downwardly, and 
as long as there is an outflow from the air 
spring5 the preponderance of pressure is 
maintained on top of the piston 50. 
Thus it will be seen that I have provided 

a flow meter device sensitive to reversals of 
flow; this device comprising an orifice and a 
pressure responsive device subjected to dif 
feces in pressure, which tend to set up 
OW. 
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details of construction shown or described. I claim : , 
1, in combination, a distribution system, a 

main pimping chamber and an auxiliary 
pumping chamber connected to said distri 
bution Systein, means responsive to the flow 
o liquid fronn one of Said chambers to said 
distribution System and a valve for motive 
fluid controlled by said means governing the 
exhaust of motive fluid from the other of 
Said pumping chambes. , , 

2. in combination, a normaily cosed dis 
tribution System, a pair of pumping cham 
he:S connected to said System, one o said 
chanabeis being Submerged in the liquid to 
be pumped the other of said chambers being 
above the liquid, means responsive to the 
faw of liquid from the other of said cham 
Èe's to the System for governing the exhaust 
o motive filid fron one of said pumping 
chambers. - - 

3. in combination, a closed distribution 
Systern, a pair of pumping chambers, one of 

id chambers only being submerged in the 
liquid to be pumped, Said System and said 
chambers having a common iunction point, 
valve means fo controlling the admission 
and exhaust of motive fluid to and from one 
of Said chambers, and means responsive to 
change in fiow of liquid at said iunction 
point for shifting Said valve, said means 
noving with flow until the valve is shifted. 
4. in a 

main pumping chamber adapted to be sub 
nei ged in the liquid, an auxiliary pumping 
chanber above the liquid, a passageway con 
necting Said chambers, a normaliyclosed dis 
charge System communicating with said pas 
Sageway, means for supplying motive fluid 

System of the class described, a 
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to the main pumping chamber, and means. 
controlled by the change of flow of liquid in 
Said passageway governing the exhaust of 
motive fluid from Said main pumping cham 
ber. i 

5. In combination, a main pumping cham 
bera adapted to be Submerged in the liquid 
to be pumped, an auxiliary pumping cham 
ber adapted to receive liquid from the main 
pumping chamber and to discharge the same 
diring filling strokes of the main pumping 
chamber, a discharge pipe having connection 
with both of Said chambers, and valve means 
controlled by emptying of the main pump 
ing chamberto connect Said main pumping 
chamberto exhaust, and controlled by emp tying of the auxiliary pumping chamberto 
admit motive fluid to the main pumping chamber. 

6. In combination, a pump cylinder hav 
ing liquid intet and discharge valves, a dis 
harge pipe, a pipe for conveying motive 

fluid to the pump, an auxiliary pumping de 
vice, a valve controlled by the change in di 
rection of flow of liquid into and out of the 
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auxiliary pumping device independently of 
the amount of liquid content thereof. 

7. In combination, a pump cylinder hav 
ing liquid inlet and discharge valves, a dis 
charge pipe, a pipe for admitting and ex 
hausting motive fluid to and from the pump, 
an accumulating chamber, a device actuated 
by the change of direction of flow of liquid 
to and from said chamber independently of 
the amount of liquid therein, a valve having 

i connection with said device controlling the 

15. pipe, a motive fluid pipe, a valve governing 
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source of motive fluid, said master valve 

admission and exhaust of motive fluid to 
and from the pump. 

8. In combination, a pump cylinder hav inginlet and dischargevalves, a discharge 
the flow of motive fluid in said pipe, an 
auxiliary pumping device having an ac 
cumulating chamber and a movable stroke 
responsive element, said Stroke responsive 
element being controlled by the change of 
direction of flow of Water to and from the 
accumulating chamber independently of the 
contents thereof, a valve operated by the 
movement of the stroke responsive element 
controlling the operation of the pump. 

9. In combination, a pump adapted to be 
submerged in water at the foot of the well, 
a Water discharge pipe, a motive fluid pipe 
leading from the pump. a motive fluid valve tv Las p an air Spring adapted to accumulate water 
upon each stroke of the pump, a control 
valve having a motor element moved by dif 
ferences of pressures in the air spring and 
discharge pipe, the movement of the motor 
element being governed by the flow of Water 
in the air spring. 
i 10. In combination, a pump cylinder 
adapted to be submerged in water at the foot 
of the well, a discharge pipe leading from 
said well and communicating with an auxil 
iary pumping device, a motive fluid pipe, a 
valve at the foot of the well adiacent the 
pump cylinder, a master valve governed by 

º the reversal of the flow of the water to or 
from the auxiliary pumping device inde 
pendently of the contents thereof, an operat 
ing element at the head of the Well controlled 
by Said master valve for admitting and ex 

º hausting motive fluid to and from Said 
motive fluid pipe. 

11. In combination, a pump cylinder 
adapted to be submerged in water at the 
foot of a well, a discharge pipe leading from 
said cylinder and communicating with an 
accumulating chamber, piston means gov 
erned by the flow of water from said cham 
ber controlling a master valve connected 
therewith, a valve at the foot of the well 
adiacent the pump, an operating element, a 
adapted to exhaust water under pressure 

- from said controlling element to cause the 
- 65 

valve at the foot of the well to exhaust 
motive fluid from said pump. 

12. In combination, a pump cylinder 
adapted to be submerged in water at the foot 
of a Well, a dischargepipe leading from said 
Well, an air pipe, a controlling valve govern 
ing the airpipe comprising admission and 
exhaust valves, a lost motion connection be 
tween said valves, means supplying air un 
der pressure to said valves, an operating pis 
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ton at the head of the well controlling said 
Valves, One side of said piston being subjected 
to the preSSure of Water in said discharge 
pipe. , : 

13. In combination, a pump cylinder hav 
ing a liquid discharge pipe, a motive fluid 
pipe, a check valve for said discharge pipe 
and a float valve in the pump cylinder, a 
main valve governing the flow of motive 
fluid in Said pipe, said float valve adapted 
to Seat when the liquid in the cylinder 
reaches a predetermined level to prevent 
further displacement of liquid from said 
pump cylinder, and means controlled by the 
drop in pressure created in the discharge 
pipe for governing the operation of Said 
main valve. ' 

14. In combination, a pump, adapted to be 
Submerged in a well, a water discharge pipe, 
a Steady fiow chamber, a stroke responsive 
element communicating with the water dis 
charge pipe and with the chamber, a valve 
member having connection with the stroke 
responsive element shifted by the movement 
of Said element, said stroke responsive ele 
ment being moved when the pressure in the 
discharge pipelowers. 
i 15. In combination, a discharge pipe, an 
accumulating chamber having a reciprocable 
piston, said piston communicating on one 
side with said chamber and on the other side 
with said distributing pipe, means for caus 
ing the piston to be forced outward, a pump 
discharging Waterinto the chamber and mov 
ing the piston inward and a valve operated 
by the movement of the piston, said valve 
governing the operation of the pump. 

16. In combination, a discharge pipe, an 
auxiliary. pumping device having an accu 
mulating chamber connected to said pipe 
and a reciprocable pressure piston Oneside 
of which communicates with the interior of the accumulating chamber, a pump. discharg 
ing Water against the other side of said pis 

75 

so 

85 

90 

95 

I00 

O 

115 

ton and into said chamber, said devicebe ing adapted to discharge the water upon 
lowering of the pressure in the discharge 
pipe and a valve operated upon the reversal 

20 

of the flow of Water governing the operation 
of the pump. 17. In combination, a distribution System, 
a main pumping chamber, an auxiliary 

connection and subiected to the difference in pressure which results in changing the direc 
tion of flow of the liquid, a valve governing 

125 
pumpingchamber, a connection between said 
chambers, a movable member lying in said 
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and an air valve for the 
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the flow of liquid around said movable mem 
ber, and a main valve governed by the opera 
tion of Said movable member for controlling 
the application of motive fluid to the main pumping chamber. 

18. In combination, a normallyclosed de 
livery System, an auxiliary pumping cham 
ber, a main pumping device connected to 
said system and said chamber, means con 
trolled by the flow of liquid to or from the 
auxiliary pumping chamber independently 
of the contents of said chamber for control 
ling the operation of the main pumping de 
V1Ce. 

19. In combination, an air displacement 
pump, a pressure system connected thereto, 
an air spring, a connection between the air 
spring and the System comprising a bore 
open at one end into the air spring and at 
the other into the pressure system, a piston 
slidable in said bore, said piston being 
moved upon the initiation of a change of 
flow between the system and the air spring, 

pump actuated bv 
the piston. i 

20. In combination, a pressure system, a 
pump, an air spring, a connection between 
the pump and the air Spring, a pressure op 
erated element subject to the pressure of the 

i liquid in the air spring in one direction and 
to the pressure of the liquid in the connec 
tion in the other direction, a valve governing 
the creation of differences in pressure in the 
air Spring and in the connection, and a main 
valve operated by Said element governing 
the operation of the pump. 

21. In combination, a distribution systera, 
a pump, an air Spring, a connection between 
the pump, the air spring and the System, a 
movable element in the connection exposed 
on one side to the liquid in the System and 
on the other side to the pressure in the air 
spring, said pump being adapted to dis 
charge Water to the system and to the air 
spring, and a controlling valve for the pump 
governed by the movable element, 

22. In combination, a delivery system, 
pump, an air Spring, a movable element in 
the connection between the pump and the 
air spring, means for causing the movement 
of the element in one direction When the 
pump discharges into the air spring, means 
for causing the movement of the element in 
the reverse direction when the liquid flows 
out of the air spring at the end of the pump 
stroke, means for causing further movement 
of the element in said reverse direction, When 
theliquid in the air Springhas reached a 
predeterminedlow level, and a main valve 
operated by said movable element governing 
the operation of the pump. 

23. In combination, a pressure delivery 
System, a main pumping chamber, an auX 
iliary pumping chamber, a connection be 
tween the main pumping chamber and the 
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auxiliary pumpingchamber, said connection 
communicating with the System, a motive 
fluid control valve for the main pumping 
chamber, a movable element in the connec 
tion between the main pumping chamber and 
the auxiliary pumping chamber, a pair of 
by-passes comprising check valve passage 
Ways adapted to be obstructed by said mov 
able element to create differences of pres 
Sure On opposite sides of the movable ele 
ment, a low level float in the main pumping 
chamber for creatinga difference of pres 
Sure on Said movable element and a low level 
float in Said auxiliary pumping chamber for 
creating a difference of pressure on said ele 
ment. 

a distribution System connected to the pump 
and to the air spring, a motive fluid control 
valve adiacent the pump for controlling ad 
mission and exhaust of motive fluid to and 
fron the pump, a motor element for said 
main valve, a movable element controlled 
by the emptying of the air spring for ap 
plying liquid under pressure from the air 
Spring to said motor element for operating 
the main valve. 

25. In combination, a main pumping 
chamber, an auxiliary pumping chamber, a 
connection between them, a closed delivery 
System communicating with said connection, 
a motive fluid valve for the main pumping 
chamber, a low level float for shutting of the 
discharge of liquid from the main pumping 
chamber and a flow responsive means gov 
erned by flow of liquid from the air spring 
into the System for operating said main valve 
to connect the main pumping chamberto ex 
haust. . . . . . . 

26. In combination, a main pumping 
chamber, an auxiliary pumping chamber, a 
connection between said chambers, a delivery 
System communicating with said connection, 
a main motive fluid valve governing the 
main pumping chamber, a movable element, 
subject to difference in pressure between the 
discharge side of the main pumping cham 
ber and the pressure in the auxiliary pump 
ing chamber for operating said main valve 
to connect the main pumping chamber to 
exhaust. - 

27. In combination, a main pumping 
chamber, an auxiliary pumping chamber, a 
connection between said chambers, a closed 
distribution System communicating with 
said connection, a low level float valve for 
shutting off the discharge of liquid from the 
main pumping chamber, a low level valve for 
shutting of the discharge from the auxiliary 
pumping chamber and a main motive fluid 
valve for the main pumping chamber con 
trolled by said low level valve. 

28. In a pumping System, the combina 
tion of a pumping chamber adapted to be 
filled with liquid and then emptied of liq 

24. In combination, a pump, an air spring, 
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uidby air displacement, valve means con 
trolling the movement of air into and out of 
the pumping chambers and means controlled 
by cessation of flow of liquid from the 
pumping chamber for shifting said valve 
102S. 
29. In a pumping System, a pumping 

chamber adapted to be filled alternately with 
liquid and with motive fluid, a main valve 
for motive fluid and means controlled at 
each stroke by cessation of fluid flow from 
the pumping chamber for shifting the main 
valve. 

30. In combination, a pumping chamber, 
an air spring, a normallyclosed distribut 
ing System connected to said air spring and 
said pumping chamber, an air valve for 
admitting and exhausting air to and from 
the pumping chamber, flow responsive means 
actuated by change in direction of flow of 
liquid in the connection between the air 
spring and the system independently of the 
amount of liquid contained in the air Spring 
for operating said air valve. 

31. In combination, a pumping chamber. 
an air spring, a normallyclosed distributing 
system connected to said air Spring and to 
said pumping chamber, an air valve for 
admitting and exhausting ain' to and from 
the pumping chamber, and flow responsive 
means for actuating said air valve, said flow 
responsive means cutting off Said airspring 
from the pumping chamber and the distrib 
uting system upon the cessation of a dis 
charge stroke of the punmping chamber 

32. In combination, a pumping chamber, 
an air spring, a normally closed System 
connected to said air spring and Said pump 
ing chamber, an air valve for admitting and 
exhausting air to and from the pumping 
chamberto make the plumpingstroke, a com 
mon junction point between the air Spring, 
the system and the pumping chamber, check 
valves between the air spring and said com 
mon junction point, and means for disabling 
said check valves one at a time, said means 
being connected to said air valve. - 

33. In combination, a pump, an air con 
trol valve therefor, an air Spring, a dis 
charge pipe from the pump to the air Spring, 

L 

a distributing pipe leading from the air 
Spring and communicating with said dis 
charge pipe, and means actuated to shift the 
air valve to exhaust position as soon as the 
rate of flow from the distributing pipe ex 
ceeds the rate of flow from the discharge 
pipe. - 

34. In combination, a pump, an air con 
trol valve therefor, an air spring, a dis 
charge pipe from the pump of the air spring, 
a distributing pipe leading from the air 
spring and communicating with the said 
discharge pipe, and flow responsive means 
to shift said air control valveto exhaust po 
sition when the rate of flow from the dis 
tributing pipe exceeds the rate of flow from 
the discharge pipe and means governed by 
emptying of the air spring for shifting the 
air control valve to admission position. 

35. In a pneumatic displacement pump, a 
pumping chamber, a main air control valve 
therefor, a distributing pipe, an air Spring, 
a common passageway connecting the air 
spring with the pumping chamber and the 
distributing pipe, and a flow meter device 
sensitive to change in direction of flow in 
said common passageway for controlling 
Said air control valve. 

36. in a pneumatic displacement pump, a 
pumping chamber, a main air control valve, 
a distributing pipe, an air spring connected 
by a common passageway to the pumping 
chamber and to the distributing pipe, anda 
fiow meter device sensitive to change in di 
rection of flow in said common passageway 
for controlling said air control valve to make 
the strokes of the pumping chamber, said 
device comprising a movable piston member 
sensitive to fluid pressures at different points 
in said passageway, a valve means connected 
to the member for blocking the passageway 
until the piston member is moved, and a con 
nection from the member to the main valve 
for shifting the main valve when Said piston 
member moves the valve means to uncover 
the fluid passageway. i 

In witness Whereof, I hereunto subscribe 
my name this 7th day of September, 1921. 

BURTON S. AIKMAN. 
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Certificate of Correction. 
It is hereby certified that in Letters Patent No. 1,600,385, granted September 21, 

1926, upon the application of Burton S. Aikman, öf Milwaukee, Wisconsin, for 
an improvement in º Pumping Systems,º an error appears in the printed specifica 
tion requiring correction as follows: Page 11, line 60, claim. 34, for the wordº ofº 
read to and that the said Letters Patent should be read with this correction therein 
that the same may conform to the record of the case in the Patent Office. 
Signed and Sealed this 9th day of November, A.D. 1926. . 

SEAL. WM. A. KINNAN, 
Acting Commissioner of Patents, 


