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8 Claims. 

This invention relates to impeller pumps and 
more particularly to priming arrangements for 
pumps of this type. 

It is an object of the invention to provide a 
pumping system of this type which is capable of 
developing a high vacuum for sucking liquid or 
gas or mixtures of liquid and gas in different pro 
portions or in varying proportions. , ? " ? 

It is a further object to provide a priming ar 
rangement for a centrifugal pump which is capa 
ble of maintaining the prime continuous under 
greatly and rapidly varying load conditions. 

It is a further object of the invention to pro 
vide a pumping system such as just characterized 
which is capable of continuously maintaining a 
high vacuum even when the proportions of liquid 
and gas taken in vary suddenly and over the full 
range, as from all liquid to all gas and vice versa. 

It is a further object to provide an automatic 
priming arrangement the functioning of which is 
Substantially independent of any head pressure 
On the discharge side of the pump. . 

It is a still further object of the invention to 
provide a pumping system of this type which will 
be simple, as by having few moving parts; will be 
rugged, as by having no delicate valve parts; 
and will be certain in operation, as by offering 
little or no chance for clogging by debris or fine 
particles. 

It is well known that the centrifugal pump has 
found many different uses, and that a certain 
type has come to be known as a contractor's out 
fit. In this last capacity it is subject to greatly 
varying operating conditions, such as different 
Suction lifts and different discharge heads, as 
well as different load conditions; thus, when op 
erating on excavatiôn jobs the pump may be tak 
ing water in to its full capacity or the water 
supply may sudenly fall and then the pump may 
be required to automatically remove small quan 
tities of water, as they collect in the intake sump; 
leaky suction lines are also frequently met with, 
which supply the outfit with a mixture of air and 
water, usually detrimental to the continued oper 
ation of a centrifugal pump. 
Various schemes have been provided in which 

a reserve supply of water is arranged to renew the 
prime of a centrifugal pump when it has been 
broken by a sudden failure of the main water 
supply to keep the suction line failed. These ar 
rangements have operated during repriming in 
a manner closely resembling a reciprocating pump 
in that the pump will reprine and develop a 
vacuum for a short time, then lose its prime due with one specific embodiment of the invention 55 

(C. 103-113) 
to entrance of air and then again reprime, re- . 
peating this until water fills the pump. 

It is evident that Such action often makes the 
pump too slow in handling a sudden rush of 
water. It is furthermore obvious that a leaking 
suction line would seriously and continuously re 
duce the capacity of a pump operating in this 
laer. 
Whereas the invention may be applied with 

advantage to centrifugal pumping outfits of the 
type just referred to, it finds its most advantageous 
application in pumping Systems in which the 
prime is continuously maintained against wide 

10 

variations in the load condition, that is systems 
which on account of the steadily maintained 
prime continuously develop a high vacuum in the 
suction system, so that the pump at any time will 
be capable of handling Such load as may be pre 
sented to it. 
As will be apparent from the disclosure in my 

application for Letters Patent, Serial No. 538,129. 
filed May 18, 193i relating to improvements in 
Self-priming impeller pumps, an essential feature 
of a prime-maintaining centrifugal pumping Sys 
tem resides in the control of the flow of priming 
liquid to the pump in response to the rate of main 
flow in the suction connection, or in other words 
in response to the amount of air contained by the 
main flow, since only thereby it is possible to 
supply priming fluid to the pump in anticipation 
of a break in the prime and thus prevent the 
break from occurring. Other essential features 
are provisions for thorough mixing of the prim 
ing water with the air in the suction line and for 
this mixing to take place close in front of the 
pump or even inside the suction opening, so that 
no large bodies of air will have time to form and 
break the Seal. 
The above-mentioned objects and features are 

attained in accordance with the invention bypass 
ing the main suction flow to the pump through 
a movable chamber, the position of which will 
change in accordance with the ratio of air to 
water in the flow passing through the chamber at 
any moment. The changing position of the 
chamber is utilized to operate the shutter or valve 
which controls the flow of priming water into the 
?? ???. . 
By such an arrangement a large force is made 

available for quick and certain operation of the 
prinning wave. 
The reactive force on the chamber.may be ob 

tained in different Ways. Thus in accordance 
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2. 
the chamber may be placed within the prinning 
tank to be submerged in the prinning water, in 
which case the buoyancy of the tank will increase 
and decrease with the rate of air flow taken in 
by the pump. In accordance with another en 
bodiment of the invention the chamber is mount 
ed in bearings and has an unsymmetrical Over 
hang which is forced downward by the weight of 
the main water flow at any instant and is counter 
balanced by a weight or a spring; when certain 
limiting conditions arise, the chamber is caused 
to take different positions as the ratio of air to 
Water in the flow through the chamber changes. 

It is evident that Whether the control chamber 
is Submerged in the reserve Water tank or is 
mounted outside the tank and counterweighted 
its operation will not be affected by any head 
pressure on the discharge side of the pump. 
The operation of the priming valve by the nov 

ing chamber may be accomplished in different 
ways. This and other features of the invention 
Will be apparent from the following detailed de 
Scription of different embodiments of the inven 
tion. 

It should be understood that these embodi 
inents illustrate specific ways in which the in 
vention may be carried out and are merely typi 
cal examples. The invention is adaptable for va 
rious modifications as will be apparent to those 
skilled in the art. Thus, it is possible to place 
the movable chamber in the discharge connec 
tion to be moved by the discharge flow from the 
pump to control the priming valve on the suc 
tion side of the pump in accordance with the 
amount of air contained in the discharge flow. 
The invention will now be described more in 

detail as applied to diferent characteristic em 
bodiments shown in the accompanying drawings, 
in Which: 

Fig. 1 shows a pumping outfit equipped with a 
Submerged tank for control of the reserve water 
valve. 

Fig. 2 is a view of the reserve water valve in 
Fig. 1, showing the valve in open position. 

Fig. 3 is a fractional view of an outfit similar 
to that shown in Fig. 1 with an alternative ar 
rangement for control of the reserve water valve 
by the submerged tank. - 

Figs. 4 and 5 show a pumping outfit in which 
the pump is submerged in the reserve water tank, 
and shows a submerged control tank and valve of 
a simplified design. 

Fig. 6 is a fractional view of the outfit in Fig. 4, 
showing the valve in open position. 

Figs. 7 and 8 show a pumping outfit in which 
the reserve water valve is controlled by a coun 
ter-weighted hinged portion of the intake pipe. 

Figs. 9 to 12 show different positions of the 
Valve in Fig. 7 and the operating mechanism 
therefor. 

Fig. 13 shows an alternate arrangement for 
Counter-balancing the hinged portion of the in 
take pipe in Fig. 7. ? - 

Figs. 4 and 15 are detail views, showing an 
arrangement for a water tight junction between 
the stationary and the movable parts of the in 
take pipe in Flg. 7. - 

Referring now more particularly to Figs. 1 and 
2, the centrifugal pump ?o may be of any con 
ventional or special design; it may be driven 
through its shaft f by means of a motor or other 
Source of power. The pump has an intake or 
suction opening 2 and an output or discharge opening. 3. . . 
A reserve water tank 20, preferably of sufficient 

2,059,288 
capacity to supply the pump for its initial prim 
ing, is placed directly above the pump and has in 
the bottom one opening 2 connected directly to 
the discharge opening 3 of the pump, and an 
other opening 22 connected by a passage 23 to the 
suction opening 2. The passage 23 may be of pip 
ing, as shown in the drawings or may be a casting 
integral with or connected to the volute of the 
pump C. The tank further has an opening 26 
at the top for discharge of water either simply by 
Overflow or through any convenient discharge 
System 40, and an opening 25 for intake of water 
through a suction line 4 from a main supply. 
A tubular section 50 is placed within the tank 

20 to lead the water from the pump to the dis 
charge 40. The tube 50 has numerous perfora 
tions for admitting discharge water to the tank 
without passing debris of appreciable dimensions, 
which otherwise would interfere with the auto 
matic prime-maintaining operations. The tube 
50 is preferably placed at a small angle from the 
vertical in a manner to impart a circulatory 
movement to the water within the tank; by this 
means air which may have entered the tank with 
the discharge water will segregate in the center 
of the tank, rise and escape through the upper 
most perforations and the opening 24 and will 
thus be prevented from reentering the pump and 
reduce the certainty of the priming action. 
A submerged tank 60 is placed within the tank 

20 and forms part of the intake circuit. 
The tank 60 has an opening at the top, the rim 

6 of which is guided for vertical movement by 
the tube 62 which connects the interior of the 
tank 60 with the suction line 4f and which is 
fitted watertight in the opening 25 of tank 20, 
An airtight flexible seal is formed about the slid 
ing junction 6, 62 by means of a short section of 
flexible corrugated rubber tube 63, or the like, 
which is clamped by means of rings 64 and 65 to 
the rim 6 and guide 62 respectively; the tube 63 
is prevented from collapsing under the discharge 
pressure by means of metal rings 66 placed in 
Side the tube, or any other convenient reinforce ment. 
The tank 60 also has an opening 70 at the bot 

tom, which leads into a spout or nozzle fas 
tened in a tube 72 which in turn leads through the 
opening 22 of the main tank and is fastened to 
the bottom of the main tank in any convenient 
manner; thus as shown in the drawings a flange 
73 may serve to hold both the tube 72 and the 
pipe connection 23 and to fasten them watertight 
to the bottom of the main tank 20. The tube 72 
has one or more ports 74 for admitting water 
from the reserve tank 20 to the pipe connection 
23 and to the pump; and the tank 60 has fastened 
to its bottom a collar 75 which cooperates with 
the outer Surface of tube 72 to guide the vertical 
movement of the tank 60, and which also serves 
as a shutter for the ports 74 as the tank 60 moves 
up and down. Before the outfit is first started 
the tanks 20 and 60 will usually both be filled, 
and upon starting the tank 60 will immediately 
be emptied by the pump, whereas the tank 20 
always will remain filled. With the reserve tank 
20 filled with water and with the submerged tank 
60 empty, the latter will obviously move to its 
uppermost position, thereby opening the ports 74, 
as shown in Fig. 2 and admitting reserve water 
to the pump for priming. 
With the pump running there will be a circula 

tion of reserve water between the reserve tank 20 
and the pump, which however, will be limited by 
the size of the ports to be only sufficient to safely 
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2,059,288 
maintain the priming seal about the impeller 
blades in the pump. Under these conditions a 
Vacuum will be set up in the suction line and the 
pump will take in air from the line 4 together 
With water from the reserve tank. 20. By the ar 
rangement of the ports 74 about thenozzle 7 
the air and Water Will be thoroughly mixed when 
the flow enters the pump and there will be little 
danger of the prime breaking due to the continued 
intake of air. The pump thus will develop a 
Continuous Suction which is not appreciably im 
paired by the limited intake of reserve water. 
When, upon continued operation, water enters 

the submerged tank 60 from the suction line 4, 
this tank will lose its buoyancy to a degree which 
depends on the amount of air taken in together 
with the main Water flow. The tank 60 conse 
quently will sink to more or less close the ports 

and shut of the reserve water. The adjust 
ment should preferably be Such that, when 
enough water is being taken in from the suction 
line to safely maintain the priming seal about the 
propeller blades in the pump, the reserve water 
from tank 20 would be completely shut off. 
This construction is simple and rugged and 

affords little chance for clogging by such litter 
and particles as are usually met with on con 
tractor's jobs. 
The outfit shown in Fig. 1 may be modified as 

shown in Fig. 3. In this embodiment the sub 
merged tank 60 has a tubular guide portion 8 
at its botton which fits into the tube 2. he 
ports communicate with the reserve water tank 
20 through a passage 9 which has a mouth 9 
Opening directly into the tank 2. A pivoted 
shutter 92 is connected, as by a link 93, to the 
tank 60 to open and close the mouth 9 as the 
tank 60 is moved up and down, respectively, by 
the presence of varying amounts of water in its 
interior, thus controlling the flow of reserve wa 
ter through the ports to the pump. A watertight 
seal 80, similar to the seal 63 at the top of tank 
60, may be placed about the sliding junction 72, 

3. Om advantage of this embodiment is that grit 
is almost entirely prevented from entering the 
sliding junctions both at top and bottom of tank 
6 and thus from interfering with the free move 
ment of tank (3). 

The embodiment shown in FigS. 4, 5 and 6 is 
arranged with the pump do submerged in the 
reserve water within the reserve tank 20, the 
discharge opening i 3 of the pump opening di 
rectly into the reserve tank at a point immedi 
ately below the discharge connection 40, and the 
volute being fastened to the side of the reserve 
tank by means of the bearing structure 4 for 
the pump shaft and screws 5. 
The control tank 60 is formed into a tubular 

180° elbow having the ends 6 and arranged 
substantially in a common plane. The end 6 
is pivoted at 67 in lugs 68 formed on the inside 
of the tank 20 and is in juxtaposition to the in 
take opening 25through the tank wall; a flexible 
tubing 63 of waterproof material interconnects 
the tank 60 and the intake tube 25, the latter 
in turn connecting through the check valve 42 
to the suction line 4. 
The lower end T0 of the elbow 160 is in juxta 

position to the suction opening 2 of the pump 
and is adapted to seat against the rim of the suc 
tion opening for shutting off reserve water from 
the pump, when the elbow is filled with water 
during the operation of the pump. When the 
elbow carries little or no water its buoyancy will 
act to swing it about the pivot 6 and away from 

3 
the rim of the pump to admit reserve water 
through the annular opening thus formed, as 
shown in Fig. 6. 

For the purpose of facilitating the operation 
of the elbow tube 60 a diaphragm f 82 of flexible 
material, such as rubber reenforced with thread 
Or fabric, is clamped across an opening 84 in the 
back of the elbow substantially opposite the suc 
tion opening 2. The diaphragm and its clamp 
ing are substantially airtight. A double shoul 
dered pin 8 is clamped airtight to the center of 
the diaphragm, and a stationary bracket 83, 
mounted on the pump housing or in any other 

0 

Convenient manner, has its slotted end extending . 
Uup between the shoulders of the piin 8 to prac 
tically prevent the pin from moving in a length 
wise direction, yet permitting a slight transverse 
movement of the pin when the tank 66 Swings 
about the pivoting point 6 as shown in Fig. 6. 
The object of the arrangement just described is 

to substantially neutralize the forces acting On 
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the elbow 60 which are due to the suction within . 
the elbow, so that the movements of the elbow 
will be due solely to the gravitational and buoy 
ancy forces arising from the presence and ab 
sence, respectively, of Water within the elbow. 
The consequences are that the angular move 
ments of the elbow Will bear a definite relation. 
to the rate of water flow in the suction connection . 
and that reserve water will be admitted in desired 
proportions to the air foW in the suction con 
nection. - 

The explanation of this equalizing effect of the 
diaphragm may be found in the fact that the two 
lower openings and 36 in the elbow are of 
the same size and face in opposite directions. 
Thus the Suction forces acting on these two areas 
will always be equal and opposed. It is evident 
that the tendency of the suction forces is to re 
duce the volume of the elbow interior, for which 
reason the force acting at the suction opening 
will tend to swing the elbow toward the station 
ary pump, whereas the force acting at the dia 
phragm will tend to swing the elbow toward the 
stationary pin; these tendencies being practically 
equal in degree and Opposed in direction, they 
Will substantially neutralize each other. 
An additional advantage of the present ar 

rangement lies in the fact that. When the eitovy 
tube is contacting with the edge about the suic 
tion opening 2 and the main flow is decreasing 
8thy tendency of the elbow to stick to the edge 
on account of the high vacuum, will be counter 
acted by the tension in the diaphragm 82 which 
under this condition will be stretched as shown 
in Fig. 4. It is furthermore evident that by 
changing the size of the clamping rings for the 
diaphragm, or by choosing diaphragms of dif 
ferent rigidity it is possible to readily establish 
various operating properties of the outfit as de 
sired. 

In the tWO embodiments described above in 
connection with Figs. 1 and 4 the movable tank 
or chamber which controls the reserve flow is 
Operated in one direction by the Weight of the 
Suction flow through the chamber and in the 
other direction by the buoyancy of the chamber 
in the surrounding reserve water. 
The embodiment of the invention shown in 

Figs. 7 and 8 together with the auxiliary views in 
Figs. 9 to 2 is an example of a gravity counter 
balanced movable chamber, which consequently 
is mounted outside the reserve Water tank. 
The pump 20 has its discharge side 23 con 

nected through the opening 22 in the bottom of 
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the reserve water tank 229, from which the dis 
charge Water continues through the opening 288 
in the top of the tank and out into a suitable discharge System 240. 
The reserve water from tank 226 flows through 

the passage 29, which extends through the open 
ing 222 in the bottom of the tank, and directly 
into the suction opening 2.2 of the pump. 
The control tank or chamber 26 is is inserted 

between the suction line 24 and the pump. The 
rim 26 at the intake opening of the chamber is 
formed to fit on the rim of the stationary intake 
annulus 225 formed in the standard 268; the rin 
of the output opening 20 of the chamber for ns 
a similar annular fit onto the Suction opening 
attachment 22 on the Suctior Open)ing Of the 
pump. The two circular rims are aligned with 
each other and thus form bearings about which 
the tank 26 can SWing. 
The tank is shaped to be unsymmetrical with 

respect to its bearings, but forms a smooth, con 
tinuous path for the flow from the suction line 
into the pump; it has, however, preferably a 
baffide plate or obstruction 2 ?i extending trans 
versely of the straight path of the suction flow, 
between the openings within the bearings, there 
by forcing the flow outward from said straight 
path. The overhanging portion of the tank 260 
extends in a horizontal or nearly horizontal direc 
tion from its bearings, so that the weight of the 
liquid flowing in the suction line will tend to 
Swing the overhanging portion downward. An 
adjustable counter-weight 300 is attached to the 
chamber 260 for swinging it in the upward direc 
tion when little or no water flows in the suction 
line and the chamber. 

It should, of course, be understood that this 
arrangement may be modified by providing a 
straight path for the greater part of the main 
Suction flow between the openings 26 and 27 O 
and for the chamber 260 to form a smaller by 
path for a proportion of the main flow. 
This automatic action of the main suction flow 

through chamber 260 is utilized to control the 
reserve water flow through the passage 290, by 
causing it to control the position of the shutter 
or vane 292 to shut or open for the passage 290. 
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The vane 292 is operated by a rod 293 which is 
turned by a pinion 294 meshing with a toothed 
sector 295 fastened to or integral with the elbow 
chamber 260. The Small angular movement of 
the chamber 260, shown in Figures 9 and 11, 
which is due to the absence or presence of water 
in the chamber, respectively, thus suffices to turn 
the shutter 292 from the open to the closed posi 
tions shown in Figs. 10 and 12, respectively, there 
by admitting reserve water to the pump or shut 
ting it off therefrom. 
The check valve 225 serves to prevent loss of 

reserve water, especially when the pump is not operating. 
It is of course possible to use a large spring 

instead of the counter-weight for swinging the 
chamber 260 upward as shown in Fig. 13 by at 
taching one end of the spring 30 to the chamber 
and the other to a stationary part of the outfit. 
In Figs. 14 and 15 is shown a suitable arrange 

ment whereby the junction between the Swinging 
tank 260 and the stationary parts may be made 
water-tight and air-tight. For this purpose an 
annular collar or ring 30, of waterproof, flexible 
material, such as rubber, is tightly clamped along 
one edge to the movable member, such as the rim 
26 of the elbow 260, and along its other edge 
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to a flange 362 integral with the stationary mem 
bei, such as the bearing standard 268 or fastened 
thereto in a nanner to preclude passing of air 
bei:Ween these parts. The clamp on flange ºg í is 
preferably corrugated to flute the flexible ring 
3 and thus give it a, freedom of movement in 
its own plane which a flat ring would not possess. 
What is claimed is: 
1. A centrifugal pump for pumping liquids, a 

priming flowy Systern, "Walving means for control 
ling the flow of prining liquid from said System 
to said pump, a main flow System connected to 
said pump, and a novable chamber inserted in 
Said inain flow Systern and connected to open said 
Valving means as the rate of the main flow 
through said chamber decreases and to close said 
Valving means as Said rate of flow increases. 

2. A pumping System for pumping gas and 
liquid comprising a centrifugal pump, a source 
of priming liquid, a passage for the flow from 
Said Source into Said pump, and a main flow 
connection for said pump having a portion there 
of movable in accordance with the rate of the 

15 

20 

main liquid flow to control the flow in Said pas- . 
Sage. 

3. A pumping System for pumping gas and 
liquid comprising a centrifugal pump, a priming 
flow connection to said pump, valving means for 
control of the flow through said priming flow con 
nection into said pump, and a main flow connec 
tion for said pump having a short section thereof 
novable by the flow therethrough to operate said 
Valving means in accordance, with the rate of 
liquid flow through said section. 

4. A pumping System in accordance with claim 
3 in which said section is movable in a direction 
parallel with the direction of the flow there through. 

5. A pumping system in accordance with claim 
3 in which said Section is movable in a direction 
at right angles to the direction of the flow there through. 

6. A pumping system for pumping gas and 
liquid comprising a centrifugal pump, a priming 
flow connection to the Suction side of Said pump, 
valving means for control of the flow through 
said connection, a main flow connection to the 
suction side of said pump and a movable cham 
ber connected to said main flow connection to 
carry at least a portion of the flow in said main 
flow connection and to be moved in accordance 
with the rate of liquid flow in said chamber to 
operate said valving means accordingly. 

7. A centrifugal pump, a priming tank above 
said pump, valve means for control of reserve 
flow from said tank into said pump, a Suction 
connection from said pump to a main flow Sup 
ply, a movable chamber serially connected into 
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said suction connection and counterbalanced to 
operate said valve means in accordance with the 
weight of the flow at any moment passing 
through said chamber. 

8. An impeller pump, a priming tank above 
said pump, a passage for a reserve flow from said 
tank into said pump, a suction connection from 
said pump to a main flow supply, Said connection 
having a U-shaped movable section and said sec 
tion being hinged and counterbalanced and con 

60 
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nected to vary said passage in accordance with . 
the weight of the flow at any moment passing 
through said Section. 

9. An impeller pump, a tank for reserve water 
above said pump, valving means for control of 
reserve water flow from said tank into Said pump, 
a suction connection from said pump to a main 
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Water Supply, an Overhanging U-shaped portion 
of Said suction connection, bearings for both ends 
of said portion, means for counterbalancing said 
overhanging portion and mechanical means for 
conttol of said valving means by the movements 
of said U-shaped portion in accordance with the 
weight of water present at any moment, in Said 
portion. 

10. In combination an impeller pump for air 
and water, a main circuit for said pump, a tank 
containing reserve water for said pump, a mov 
able chamber submerged in said tank and con 
nected in said main circuit for varying its posi 
tion in accordance with the ratio of air to Water 
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passing through said main circuit, and valving 
means connected to said chamber for control of 
the fiow of reserve water from said tank for prim 
ing of said pump in accordance with the vary 
ing positions of said chamber. 

11. In combination, a centrifugal pump for gas 
and liquid, a tank for reserve liquid, a main cir 
cuit including said pump, a movable chamber 
forming a part of said circuit, a passage from 
said tank to said main circuit, valving means 
connected to said chamber and included in Said 
passage for the control of reserve water flow to 
said pump, said chamber being subject to inter 
nal pressure resulting from the proportion of gas 
to Water within said chamber for movement in 
one direction and to an external pressure from 
the liquid in said tank for movement in the op 
posite direction for the operation of said valving 
eaS. 12. In a self-priming pumping outfit for pump 

ing of air. and water, an impeller pump having a 
main circuit including intake and discharge 
openings and connections therefor, a tank for storage of reserve water having connecting pas 
sages to said openings, a movable chamber with 
in said tank connected into said intake Connec 
tion and adapted to be moved in one direction 
by the water in said chamber and to be moved 
in the opposite direction by the water in said 
tank when said chamber contains air and valve 
means mechanically connected to said chamber 
for control of the flow of reserve water from said 
tank through said pump in accordance with the 
positions of said chamber. 

13. An impeller pump for air and water, an 
intake circuit and a discharge circuit for said 
pump, a tank containing reserve. Water for said 
pump, a passage between said tank and saidin 
take circuit, a floating container connected into 
said intake circuit and placed within said tank 
to be subject to opposing pressures by the water 
in said tank and the intake water within said 
container in accordance with the proportion of 
air in the intake water, movable connections be 
tween said container and said intake circuit, 
valving means for said passage controlled by the 

*... movements of said container under said oppos 
ing pressures to admit reserve water to said in 

S 
take circuit in accordance with the proportion 
of air in the intake water. 14. An impeller pump for air, and Water, an 
intake circuit and a discharge circuit for said 
pump, a tank containing reserve water for said 
pump, a passage between said tank and said 
intake circuit, a floating container connected into 
Said intake circuit, and placed within said tank 
to be subject to opposing pressures by the water 
in said tank and the intake water within said 
container in accordance with the proportion of 
air in the intake water, a flexible connection from 
the intake side of Said container and a sliding 
connection from the Output Side of Said container 
to said intake circuit, said sliding connection 
comprising a stationary element forming part 
of said intake circuit and a moving element form 
ing part of Said container, a port for passage 
of reserve water in one of said elements to be 
opened and closed by the relative movements of 
said elements for admission of reserve water to 
said pump in accordance with the proportions 
of air in the intake water. 

15. An impeller pump for air and water, an 
intake circuit for said pump, a tank containing 
reserve water for said pump, a paSSage between 
said tank and said intake circuit, a container 
connected into said intake circuit and submerged 
in the reserve water in said tank, said container 
being mounted for movement relative to said 
tank and connected to open and close said pas 
sage in accordance with the ratio of air to Water 
in the foW from Said intake circuit. 

16. An impeller pump for air and water, an 
intake circuit for said pump, a container for re 
serve water for said pump, a passage between 
said container and said intake circuit, said in 
take circuit passing through said container and 
having a movable portion submerged in said con 
tainer and subject to a buoyant force from air 
passing through said section to open Said passage 
for admitting reserve Water to Said pump. 

17. An impeller pump for air and water hav 
ing an intake opening, a container of reserve 
water, an intake circuit for said pump from a 
main supply having a section submerged in said 
container, said section being hinged at one end 
and being formed at the other end to alternately 
seat against said intake opening and to separate 
from said intake opening when the main flow 
through said section is all water and all air, re 
spectively, to control the flow of reserve water 
from 'said container to said pump through said 
intake Opening. 

18. A pumping system in accordance with claim 
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17 in which said submerged section has an air 
tight piston-like insert in one wall and mount 
ing means are provided for holding said insert 
substantially stationary relative to the move 
ments of said section to compensate for the 
suction effect at the seated end of said section. 

ALBERT C. STRATTON. 
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