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TANKLESS AUTOMATIC WATER SYSTEM 

My invention relates to water systems and more par 
ticularly to one of the automatic type. 

Early water systems involved use of an elevated tank 
from which water was supplied by gravity flow. Many 
years back, the hydro-pneumatic tank bagan to dis 
place the elevated tank, because it was less expensive, 
required less space, and in general permitted higher 
pressure and fresher water. 
A subsequent and decided improvement over the 

aforementioned hydro-pneumatic tank is that disclosed 
in the patent to Candido Jacuzzi for Airless Water Pres 
sure System US. Pat. No. 3,394,733 of July 30, i968. 
such patented system utilizing a consumer storage unit 
including an atmospherically exposed in?atable tube of 
adequate capacity, flow coupled to the service line of 
the system and known under the trademark “Hydro 
cel.“ 
Such hydro-pneumatic tank and systems employing 

“Hydrocef‘ units, however, introduced a problem of 
cycling of the pump, and with corresponding fluctua— 
tions in service line pressure. Subsequent improve 
ments have permitted some reduction in the cycling 
frequency of the pump in such water systems, but the 
problem, though improved still remains. 
Among the objects of my invention are: 
I, To provide a novel and improved automatic water 

system; 
2. To provide a novel and improved automatic water 

system in which the cycling frequency of the pump is 
essentially eliminated while supplying service demands; 

3. To provide a novel and improved water system 
which will function on demand, and supply water at 
substantially constant pressure to service; 

4. To provide a novel and improved automatic water 
system in which no consumer storage tanks are re 
quired. 
Additional objects of my invention will be brought 

out in the following description of a preferred embodi 
ment ofthe same, taken in conjunction with the accom 
panying drawings wherein. 
FIG. I is a view depicting an automatic water system 

embodying the present invention; 
FIG. 2 is a view in section through a valve assembly 

constituting a critical portion of the system of FIG. 1; 
FIG. 3 is a view in elevation ofthe valve assembly of 

FIG, 2; 
FIG, 4 is a view depicting a modification of the sys 

tem of FIG. 1; 
FIG, 5 is a view in section through a valve assembly 

employed in the system of FIG. 4; 
FIGS. 6, 7 and 8 depict characteristic performance 

curves of the two systems illustrated, and the perform 
ance curve of a comparable system employing a con~ 
sumer storage tank. 
Referring to the drawings for details of my invention 

in its preferred form, such system involves a pump 1, 
driven by a motor 3 which is drive coupled thereto in 
any appropriate manner. 
The pump draws water from any suitable source such 

as a well 5 by means of a suction line 7 connected at 
one end of the suction side of the pump, and extending 
down into the well where it terminates below water 
level, in a foot valve 9. The Water thus drawn from the 
well is discharged through a service line 11 extending 
from the discharge side of the pump to service where 
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2 
it terminates in a controllable valve 13 such as a spigot 
or the like. 

In accordance with the present invention, there is in 
corporated into the system, switch means assembly 2], 
which is responsive to the opening of a service line, to 
cause the pump to start and immediately deliver water 
to service at substantially a constant pressure, and so 
long as there exists a service demand on the system. 
Upon shut down of the service demand, the switch 
means is promptly restored to its prior condition, in the 
course of which, the pump motor is de-energized to 
stop the pump, which remains ready to start again in 
response to a subsequent service demand on the sys 
tem. 

Such switch means involves an assembly ofa pressure 
switch 23, a variable pressure device 25 which is flow 
connected thereto, and a valve assembly 27, which as 
sembly controls the application of shut down pressure 
to the pressure switch. 
The pressure switch may be of any conventional type 

adapted to close at a predetermined pressure and open 
at a predetermined higher pressure. Such pressure 
switches have been used extensively in water systems 
employing hydro-pneumatic storage tanks and in sub 
sequent systems employing “Hydrocels,“ 

In such systems, the pressure switch functioned to 
connect the pump motor to an electrical power source 
when the supply of water in the consumer storage tank 
or ‘*Hydrocel" units diminished to a point of low pres 
sure, at which time, the pump would start up to replen 
ish the tank or “Hydrocel" units while supplying any 
prevailing service demands, 
Whenever the hydro-pneumatic tank or “Hydrocef‘ 

units reached their full condition corresponding to the 
upper pressure setting of the pressure switch, the pres 
sure switch would disconnect the pump motor and shut 
down the pump, whereupon, the duty of supplying sub 
sequent service demands was transferred to the tank or 
“Hydrocel“ units as the case may be. When such de 
mands brought the pressure in the hydro-pneumatic 
tank or “Hydrocef‘ units down to the lower pressure 
setting of the pressure switch, the pump motor would 
again become energized and the cycle would be re 
peated. 
The pressure switch, accordingly, did not function to 

start the pump until only after the contents of the con~ 
sumer storage tank had been depleted to the point of 
lower pressure, and this point conceivably might not be 
reached until after many service demands. 

In the system of the present invention, however, the 
pressure switch functions more in the nature of an “on 
off" switch, to connect the pump motor in response to 
each opening of a service line valve, and not to hold up 
the connection of the pump motor until a storage tank 
or the like in the system has become substantially de 
pleted. 
The variable pressure device 25 may be of any type 

which can respond to the pressure in the service line 
and transmit such pressure to the pressure switch. 

In its preferred form, this variable pressure device in 
volves an in?atable tube 29 in a housing 31, and flow 
connected to the pump 1 and service line 11, and pres 
sure coupled to the pressure switch 23. 

Structurally, the in?atable tube 29 is an open ended 
tube supported axially through the housing with ade 
quate space within the housing for expansion of the 
tube in response to water pumped into the tube under 
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pressure. One end of the tube is flow connected to the 
pump and service line via in valve assembly 27, while 
the other end of the tube is coupled to the pressure 
switch 23 whereby the prevailing pressure of the water 
in the tube will register on the pressure switch to deter 
mine its operation. 
The housing for the expansible tube may be vented 

to atmosphere through a vent 32 in the housing, in 
which case, the variable pressure device will structur 
ally bear a close similarity to that of the aforemen 
tioned ‘*Hydrocel“ unit as described in the previously 
cited C. Jacuzzi patent for Airless Water Pressure Sys 
tem. Despite such similarities, it is important to note 
that one very material distinction does exist, in that 
while the “Hydrocel“ of the patented system is a con 
sumer storage device, for suplying the demands of ser 
vice over a period oftime, and its capacity is measured 
in terms of gallons, the variable pressure device of the 
system of the present invention, is of such small capac 
ity, as to unload promptly upon the mere opening of the 
service line, whereby to effect a closing of the pressure 
switch promptly upon the creation of a demand from 
service so that the pump may promptly start to satisfy 
such service demand. In other words, the pump will 
function upon each demand for service. 
A capacity of the order of only twelve ounces will sat» 

isfy the requirements of the present system, which. 
from the viewpoint of size would mean that the variable 
pressure device ofthe present system need be only one 
tenth or less, the size of the “Hydrocel‘” unit. This vari 
able pressure device may for convenience be termed a 
minicell. 

Critical to the satisfactory operation of the system, 
depicted in FIG. 1, is the makeup of the valve assembly 
27 through which the variable pressure device is in flow 
communication with the pump and service line. 
This valve assembly involves a valve body 33 open at 

opposite ends for connection in the service line 11, and 
includes an enlarged mid-section traversed by a parti 
tion including a horizontal section 37 which is provided 
with a valve opening 39. 

In line with this valve opening, is a threaded opening 
43 above in the valve body, at which location, is in 
stalled a ?ow coupling or connection 45 formed with 
an inwardly facing valve seat surrounding the ?ow pas 
sage through the coupling. Thus both valve openings 
face each other in alignment. 
Between these valve seats is installed a valve complex 

which, in part, includes a closing valve 51 spanning the 
valve opening in the partition, and a check valve 53 
spanning the passageway in the ?ow connection 45 to 
the variable pressure device, both valves being nor 
mally pressured into seating engagement with their 
proximate valve seats, by a compression spring 55 in 
stalled under compression between the two valves, with 
each end of the spring seated in a recess provided for 
it in the proximate valve. 
The closing valve 51 seals with an O-ring 56, along 

the wall of the valve opening 39 and consequently seals 
before completing its travel in the closing direction. 
Both valves 51, 53 have central openings 57, 59 re 

spectively, which are in alignment for reception of a 
tube 61 preferably of brass, such tube being ?xed in the 
central opening 59 of the check valve 53 while the 
opening in the closing valve 51 is sufficiently large to 
provide leak passage 63 through this valve about the 
proximate end of this tube. 
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Adjacent each end of the tube 61 and formed inte 

grally with each of the aforementioned valves, are a 
plurality of circumferentially spaced legs 67, those on 
the closing valve facing downwardly, with those, associ 
ated with the check valve, facing into the flow connec 
tion to the variable pressure device. 
Spanning the legs on the closing valve, is a valve disc 

71 of rubber or like material, and similarly spanning the 
legs associated with the check valve is a like disc 73, 
both discs being normally held in position against such 
legs by a connecting wire 75, preferably of brass, with 
the wire anchored under tension by a plastic bead 77 
at each end in contact with the proximate disc. 
Under the conditions when both the closing valve 

and check valve are seated, the openings between the 
legs 67 permit of liquid flow through the tube 61. 
Upon lifting or opening of the closing valve 51, how 

ever, as when the pump is functioning, the legs associ 
ated therewith are raised away from the proximate disc 
71 and the disc is free to move up into position across 
the lower end of the tube and function as a valve to 
close that end of the tube in response to discharge from 
the pump, whereby to block the entrance of water to 
the tube while water is being discharged to service from 
the pump. Under these conditions, none of the pump 
discharge may enter the tube to find its way into the 
variable pressure device. Consequently the entire out~ 
put of the pump will enter the service line, and the pres» 
sure switch 23, cannot be influenced. 
With the closing valve 51 in its seating position, and 

the check valve 53 open, which will occur when the 
pump is not functioning and a service line is opened, 
the disc valve 71 will move down with the check valve 
53 and, accordingly, will maintain its relationship with 

' respect to the proximate end of the tube. While this will 
leave an open flow connection between the variable 
pressure device 25 and the pump 1, no ?ow to the 
pump from the variable pressure device will occur by 
reason of the fact that the region below the closing 
valve 51 is ?lled with liquid. The variable pressure de 
vice accordingly, will discharge its contents to the ser 
vice line immediately upon opening of such service 
line, whereby, in view of its limited capacity, the pres 
sure in the variable pressure device will promptly drop 
from the high pressure setting of the pressure switch to 
the lower pressure, at which pressure the pressure 
switch will react to connect the pump motor and start 
the pump to supply prevailing service demands. 
The presence of the leak path 63 through the closing 

valve 51 about the lower end of the tube 61, performs 
two important functions in the operation of the present 
system. 

Firstly, as previously noted, the closing valve seals 
prior to completing its full travel. 1n the absence of 
such leak path, the water trapped between the pump 
and the closing valve being incompressible would block 
the over travel called for in the closing of the valve in 
question. 
Secondly in the event of a slow leak in the service 

line, such as permitted by a poor washer in a spigot or 
faucet, a flow passage from the variable pressure device 
is provided through this leak path, and a slow discharge 
equal to the leak flow from the service line, will serve 
to maintain the service line full until the pressure in the 
variable device drops to the valve at which the pressure 
switch connects the pump motor, and the pump can 
then recharge the variable pressure device to its shut 
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down pressure. So long as such leaky faucet is toler 
ated, the pump will thus cycle to maintain a full service 
line. 
With a system as described, it will be appreciated that 

with the variable pressure device 25 fully charged, the 
system is ready for operation at a moments notice, and 
that upon opening of a service line the variable pres 
sure device will promptly lose pressure to the point of 
triggering the pressure switch and starting the pump 
motor, whereby the pump will then take over and sup 
ply the prevailing service demand, and will so continue 
at a constant pressure as long as the demand exists. The 
variable pressure device and the pressure switch, to 
gether constitute switch means which is responsive to 
opening of the service line to start the pump. 
During operation of the pump, the disc valve 71 is in 

its closing position against the end of the tube 61 thus 
cutting off any ?ow connection from the pump to the 
variable pressure device. Thus all of the pump output 
goes to service. 

in the act of shutting off of the service line, the clos 
ing valve 51 closes and during cosing, opens the disc 
valve 71 thus placing the variable pressure device in 
?ow communication with the pump, and the pump im~ 
mediately recharges this variable pressure device to the 
pressure at which the pressure switch would disconnect 
the pump motor and shut down the pump. 
The variable pressure device is of such limited vol 

ume, that it will start operation of the pump in response 
to each opening of a service line, and is not be to con 
fused with any consumer storage tank, the purpose of 
which is to supply consumer demand over a period of 
time, which may involve repeated openings of the ser 
vice line without an operation of the pump. The pump‘s 
primary function in such prior art system, is to recharge 
the storage tank, though should service be required 
during such recharging, the pump will also supply ser 
vice, though the degree to which each will be supplied 
will vary as the prevailing conditions vary. 

In a modified system of the present invention as illus 
trated in FIG. 4, the pressure switch 23 is coupled di 
rectly into the service line 11 through a valve assembly 
85 while the variable pressure device 25 is flow con 
nected directly to the service line without any interme 
diate valving. 
While the variable pressure device and the pressure 

switch in this embodiment, are in a sense not physically 
related in the same manner as in the embodiment of 
FIG. 1, they remain pressure coupled through the inter 
mediate portion of the service line connecting the two. 
This arrangement, however, permits of a simplified 
valve assembly such as is disclosed in FIG. 5 of the 
drawings, to which reference will be made. 

In this valve assembly, the valve body 87 has a 
through passageway 89, to one end of which is coupled 
the variable pressure device 25, and to the other end of 
which is connected the service or discharge line 11. In 
termediate the ends of this passageway is an opening 
for coupling a ?ow connection 91 from the pump. 
Spanning this connection is a closing valve 93 similar 
to the closing valve 51 and including an O-ring seal 95, 
the valve being urged to its seating position by a com 
pression spring 97 bearing against the roof of the valve 
housing in a circular recess 101 provided for the spring. 
Centrally of the circular recess is a passage 103 

through the wall of the valve housing, the passage ter 
minating in a fitting 105 cast integral with the housing 

20 

25 

30 

40 

45 

50 

65 

6 
and having a threaded opening to which the pressure 
switch may be coupled to place it in pressure communi 
cation with the interior of the valve housing. 
A disc valve 109, adjacent the entrance to the pas 

sage, is axially mounted on a length of wire 111 which 
at one end passes centrally through the closing valve 
93, where it is precluded from being withdrawn by a 
bend in the wire. At its other end, the wire freely enters 
the passage 103. A coil spring 112 under compression 
between the closing valve 93 and the disc valve, serves 
to stabilize the disc valve and assure proper functioning 
thereof. 
A leak flow path 113 between the wire 111 and the 

closing valve 933, permits of the travel of this valve 
which follows the initial sealing contact by the O-ring 
seal 95 during closing of this valve. 
The installed location of the disc valve on the wire is 

such, that it will open following the initial sealing and 
during the overtravel of the closing valve, thus exposing 
the pressure switch to pressure conditions in the service 
line. 

In the open position of the closing valve, as when the 
pump is supplying service the disc valve will be in seat 
ing position against the proximate end of the passage 
103, thereby cutting off the pressure switch from the 
conditions existing within the service line. 

In the operation of the system of FIG. 4, it will be ob 
served that in the quiescent condition of the system, the 
closing valve 91 will be in its seating position, with the 
pressure switch exposed to the pressure conditions ex 
isting in the variable pressure device 25. 
Upon opening a service line, the variable pressure de 

vice, like in the previously described system of FIG. 1, 
will promptly discharge and drop in pressure to the 
value which will cause the pressure switch to connect 
the pump motor and start the pump, whereby the re 
sulting opening of the closing valve to supply service, 
will bring about a closing of the disc valve 109 to dis 
connect the pressure switch from the pressure condi 
tions existing in the service line. 

In this system, the variable pressure device being 
fully exposed to the pressure conditions in the service 
line, will immediately recharge to the prevailing pres 
sure in the service line, whereby, upon a subsequent 
closing of the service line, its pressure will have 
reached a pressure sufficient to operate the pressure 
switch. The closing of the valve 93 opens the disc valve 
109, and the variable pressure device, being now pres 
sure coupled to the pressure switch, will immediately 
disconnect the pump motor to shut down the pump. 
The two systems described above, while slightly dif 

ferent in some respects, have considerable in common 
as will be seen from the system operating characteris 
tics depicted in FIGS. 6, 7 and 8 wherein the systems 
are basically compared to each other and to a prior art 
system utilizing a consumer storage tank. 
Referring to FIG. 6, the curve is representative of 

that of the system of FIG. 1, using a pump having a ca 
pacity of 5 gallons per minute at an output pressure of 
55 pounds per square inch, and 0.4 gallons per minute 
at an output pressure of 60 pounds per square inch. 
The variable pressure unit has a capacity of0.l gallons 
and a fill rate at 0.4 gallons per minute. The pressure 
switch was set to connect the pump motor when the 
pressure in the variable pressure device dropped to 20 
pounds per square inch, and to disconnect the pump 
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motor when the pressure in the variable pressure de 
vice reached a value of 50 pounds per square inch. 
Upon opening the service line valve 13, the pressure 

in the variable pressure device immediately drops 
within about one fiftieth of a second, from the high 
pressure of 50 pounds per square inch to the low pres» 
sure of 20 pounds per square inch to start the pump, 
the discharge pressure following a very steep portion 
115 of the curve. Immediately upon starting the pump, 
the pressure almost instantaneously, builds up to a 
value ofabout 55 pounds per square inch along a verti~ 
cal portion N7 of the curve, which pressure value, 
though higher than the cut-out pressure ofthe pressure 
switch, does not result in disconnection of the pump 
motor, since at this point, the variable pressure device 
is valved off from the system. The pump, therefore, can 
continously supply the service at this pressure and at a 
discharge of 5 gallons per minute until the service line 
valve is shut off, This is represented by a horizontal 
portion ll‘) of the curve. 
At approximately this point, where the service valve 

is closed, the variable pressure device is ?ow connected 
to the pump, and since the flow rate to the variable 
pressure device is substantially less than that which was 
previously pumped to service, the pump pressure will 
jump to a higher value of the order of 60 pounds per 
square inch and continue at a high pressure along a 
portion 12] of the curve, until the resulting pressure 
build up in the variable pressure device reaches the cut 
out pressure of 50 pounds per square inch, at which 
point, the pressure switch will disconnect the pump 
motor and shut down the pump. 
Now considering the curve of FIG. 7, the pressure in 

the variable pressure device, upon opening the valve to 
a5 gallon per minute discharge rate, will immediately 
drop along a steep portion 125 of the curve, from the 
cut-out pressure of 50 pounds per square inch to the 
cut~in pressure of 20 pounds per square inch, and the 
pump will start along the almost perpendicular portion 
127 of the curve to reach a pressure of the order of 55 
pounds per square inch, at which pressure it both 
supplies service and recharges the variable pressure de 
vice. Though this pressure exceeds the cut-out pressure 
of the pressure switch, the pressure switch is not af 
fected because at this stage. it is effectively valved off 
and isolated from the pressure conditions existing in 
the system. 
The discharge to service like in the system of FIG, 1, 

will continue at a substantially constant pressure and so 
long as such service is desired. This is represented by 
the horizontal portion 129 of the curve. 
When service is no longer desired, the service valve 

is shut off. The pressures across the closing valve 93 
will approach equalization to a degree permitting such 
valve to seat. in the course of which, the pressure 
switch valve I09 will open and expose the pressure 
switch to the pressure condition in the system. Since 
the pressure becomes high at this stage, it will immedi 
ately produce a pressure urge into the pressure switch 
to stop the pump. Such pressure surge is represented by 
the almost vertical rise in pressure along the portion 
131 of the curve, and the variable pressure device 
being exposed to the same pressure, will be conditioned 
for the next service demand, 

In both systems, therefore, the pumps start up imme 
diately in response to opening ofa service line and can 
maintain discharge to service at a constant pressure so 
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long as service is required. When service is no longer 
desired, the pumps are immediately shut down and re 
main in their quiescent state until service is again de 
siredv 
Now referring to the curve of FIG. 8, which is repre 

sentative ofthe operation of a prior art system utilizing 
the consumer storage tank, the pump does not start in 
response to opening of a service line, but remains qui 
escent until the contents of the consumer storage tank 
has been withdrawn to service to a point where the 
pressures therein has dropped to the cut-in pressure of 
the pump, at which time the pump starts to recharge 
the consumer storage tank if there is no demand from 
service. Should there be an existing demand for service, 
the pump will then supply both at a pressure deter 
mined by the overall prevailing load on the pumpv In 
the curve for such system, as depicted in FIG. 8, a fully 
charged consumer storage tank was assumed at the 
point of opening the service line valve and accordingly, 
the pressure has been shown as dropping along a por 
tion 135 of the curve from 50 pounds to 20 pounds 
over a period of time. When the lower pressure is 
reached, the pump is started to recharge the storage 
tank along a portion 137 of the curve, and the cycle is 
repeated, with variations depending on the time and 
quantity of the service requirements. In any event, and 
what is clearly brought out by this curve, the pressure 
cyclically ?uctuates within the pressure switch. The 
pump in such system, cannot supply service at a con 
stant pressure, which is an important characteristic of 
the systems of the present invention. 
From the foregoing description of my invention, it 

will be apparent that the same is subject to alteration 
and modification without departing from the underly 
ing principles involved, and l accordingly do not desire 
to be limited in my protection to the specific details il 
lustrated and described. 

I claim: 
1. An automatic water system comprising a pump 

having an inlet and a discharge side, a drive motor cou 
pled to said pump, at least one service line to be sup 
plied by said pump, a pressure responsive valve on the 
discharge side of said pump in the flow path to said ser 
vice line, switch means controlling operation of said 
pump and responsive to opening of said service line, for 
energizing said motor, said switch means including a 
pressure switch in circuit with said pump motor, and an 
expansible tube flow coupled to said service line, and 
means for pressure coupling said expansible tube to 
said pressure switch through the water of said system, 
said pressure switch being adapted for setting to close 
at a predetermined pressure and open at a higher pres 
sure and said expansible tube having a variable pres 
sure range spanning the low to high pressure range of 
said pressure switch, and means rendering said switch 
means ineffective to disconnect said pump motor while 
said pump is satisfying normal demands of service and 
said pressure responsive valve is opened, and a leak 
passageway between the pump discharge and said 
switch means which is open when there is less than nor 
mal demands of service and said pressure responsive 
valve is closed so that said switch means becomes effec~ 
tive to disconnect said pump. 

2. An automatic water system comprising a pump 
having an inlet and a discharge side, a drive motor cou 
pled to said pump, at least one service line to be sup 
plied by said pump, a pressure responsive valve on the 
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discharge side of said pump in the ?ow path to said ser 
vice line. switch means controlling operation of said 
pump and responsive to opening of said service line, for 
energizing said motor, said switch means including a 
pressure switch in circuit with said pump motor. and a 
variable pressure device ?ow coupled to said service 
line. and means for pressure coupling said variable 
pressure device to said pressure switch through the 
water of said system, said pressure switch being 
adapted for setting to close at a predetermined pressure 
and open at a higher pressure and said variable pres 
sure device having a variable pressure range spanning 
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10 
the low to high pressure range of said pressure switch, 
and means rendering said switch means ineffective to 
disconnect said pump motor while said pump is satisfy 
ing normal demands of service and said pressure re 
sponsive valve is opened, and a leak passageway be 
tween the pump discharge and said switch means which 
is open when there is less than normal demands of ser 
vice and said pressure responsive valve is closed so that 
said switch means becomes effective to disconnect said 
pump. 


