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57) ABSTRACT 
A fluid supply apparatus and control system, the appa 
ratus including a plurality of independently operated 
fluid outlets and a plurality of fluid pumps each opera 
tive upon demand at the outlets to maintain a supply 
of liquid at least equal to the demand at the outlets. 
The control system includes control circuitry, fluid 
pressure operated switches, and relays for energizing 
only as many pumps as are required to maintain a 
given pressure under varying volume delivery require 
mentS. 

2 Claims, 1 Drawing Figure 
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PUMP CONTROL SYSTEM 

The present invention relates to apparatus for supply 
ing liquids under pressure to points of delivery such as 
jet nozzles used in automobile washing apparatus. In 
some types of car washing installations, the water or 
liquid is supplied to a plurality of washing machines or 
washing booths from a single storage tank or other 
source having delivery pressure less than required. In 
these, a single motor driven pump is usually used, the 
pump and its motor having a capacity sufficient to sup 
ply adequate pressure to all of the booths or machines 
when all of these are operating simultaneously. During 
off-peak periods, when only one or a small fraction of 
the total number of booths or washing machines are in 
operation, the single pump and its motor operate at a 
capacity far in excess of what is needed, resulting in a 
waste of electrical power consumed merely in recircu 
lating the washing liquid within the system. 

SUMMARY OF THE INVENTION 

An important object of this invention is the provision 
of apparatus for supplying fluid or liquid under pres 
sure to a plurality of outlets, and of a control system 
which limits the use of power to that which is required 
to satisfy the demand at said outlets at any given time. 

Another object of this invention is the provision of 
apparatus as set forth in which the power requirement 
for pumping varies with the demand for fluid at the out 
lets. 
To these ends, I provide a header having a fluid inlet 

and a plurality of outlets for connection to fluid lines 
having valves controlling delivery of fluid from the 
header, a plurality of pumps having inlets operatively 
connected to a fluid supply source and outlets opera 
tively connected to the header, and drive motors each 
drivingly connected to a different one of the pumps. 
The pumps are disposed in a parallel fluid circuitar 
rangement between the fluid supply source and the 
header, and the pumping motors are controlled by elec 
trical control circuitry including fluid pressure oper 
ated switches in the fluid circuit arrangement. Each of 
the switches are operatively connected to a different 4 
one of the pump motors and are each operative respon 
sive to predetermined pressures, different from the op 
erating pressures of the other switches, to control oper 
ation of their respective pumps. In this manner, the 
number of pumps operating at any given time is depen 
dent on the fluid pressure in the fluid circuit between 
the pumps and valves when one or more of the valves 
are open. 

DESCRIPTION OF THE DRAWING 

The single view in the drawing is a mechanical and 
electrical diagram illustrating the invention, some parts 
being broken away. 
DETAILED DESCRIPTION OF THE PREFERRED 

EMBODIMENT 

In the diagram, the numeral 1 indicates a liquid sup 
ply source, such as a tank or reservoir for holding wa 
ter, preferably for the purpose of washing automotive 
vehicles. Although not shown, it may be assumed that 
the reservoir 1 is provided with an inlet for water from 
a city main, and with conventional means for heating 
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2 
the water to desired operating temperature. The appa 
ratus of this invention involves pumping means for de 
livering water from the reservoir 1 to a plurality of car 
washing machines at substantially higher pressure than 
is available in most city mains, for effective cleaning. 
An elongated header 2 is provided with an inlet 3 and 
a plurality of outlets 4, each of the outlets 4 being con 
nected to a different one of a plurality of fluid lines 5 
having therein control valves 6. It may further be as 
sumed that each of the control valves 6 is disposed re 
mote from the header 2, each in a different washing 
booth or associated with a different car washing appa 
ratus. 
In the embodiment illustrated, the apparatus includes 

conduit means disposed to provide a parallel circuitar 
rangement including conduits or pipes 7 and 8 that are 
interconnected at spaced intervals by branch conduits 
9, 10, 11 and 2, the pipe 7 being connected at one end 
to the reservoir 1 to provide a discharge therefrom, and 
at its other end to the inlet 3 of the header 2. The pipe 
8 has an end portion 13 that is connected to the pipe 
7, as indicated at 14. A fluid pump 15 is interposed in 
the pipe 7, and is preferably of the centrifugal variety, 
having a relatively low pressure, high volume delivery 
capacity. Between the pump 15 and pipe connection 
14, the pipe 7 has interposed therein a conventional 
flow switch 16, and a check valve 17, the check valve 
17 being disposed between the flow switch 16 and pipe 
connection 4. 
A plurality of relatively low volume, high pressure 

positive displacement pumps 18, 19, 20, and 21, are 
each interposed in a respective one of the branch pipes 
9, 10, 11 and 12, each of the pumps 18-21 being oper 
ated by a respective one of a plurality of drive motors 
22, 23, 24 and 25. Between their respective pumps 
18-21 and their respective connections to the pipe 7, 
the branch pipes 9-12 are each provided with a respec 
tive one of a plurality of fluid flow operated switches 
26, 27, 28, and 29. Also interposed in the branch pipes 
9-12, between their respective pumps 18-21 and their 
respective flow operated switches 26-29 are respective 
check valves 30, 31, 32 and 33. Return pipes 34,35, 36 
and 37 are each connected at one end to a respective 

5 one of the branch pipes 9-12, between their respective 
pumps 18-21 and the pipe 8, the return pipes 34–37 all 
being connected to a common return line 38 that ex 
tends to the reservoir 1. Each of the return pipes 34-37 
has interposed therein a different one of a plurality of 
pressure relief or unloader valves 39. 
The pump 15 is used to maintain a minimum charg 

ing pressure within the fluid system, including the 
header 2, fluid lines 5 to their respective valves 6, and 
pipes or conduits 7-12, including the pipe portion 13. 
Preferably, the charging pressure provided by the 
pump 15 is in the neighborhood of ten pounds per 
square inch. The pump 15 is operated by a motor 40 
which, like the motors 22-25, is a three-phase motor 
controlled by a starting relay 41 including a relay coil 
42 and switches 43 that are closed when the relay coil 
42 is energized. The relay 41 further includes a switch 
44. The switches 43 are interposed in leads 44a that are 
connected to a fused three-wire power line 45. The 
relay 42 is interposed in a grounded lead 46, in series 
with a manually operated control switch 47, the lead 46 
extending from the secondary winding of a transformer 
48, the primary winding of which is connected to a pair 
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of conductors of the power line 45 by means of leads 
49 and 50. 
Control means for the several pump motors 22-25 in 

cludes respective ones of a plurality of motor starting 
relays 51, 52,53 and 54, time delay relays 55, 56, and 
57, and a plurality of pressure operated switches 58, 
59, 60 and 61. The pressure operated switches 58-61 
are preferably of the type produced by Honeywell Inc. 
under their trademark “PRESSURETROL," and oper 
ate to open the control switches thereof responsive to 
increase in fluid pressure over a predetermined amount 
within a fluid line. The switches 58-61 are operatively 
coupled to the pipe 8, the switch 58 being connected 
to the pipe 8 between the branch pipes 9 and 10, the 
switch 59 being connected to the pipe 8 between the 
branch pipes 10 and 11, the switch 60 being connected 
to the pipe 8 between the branch pipes 11 and 12, and 
the switch 61 being connected to the pipe 8 between 
the branch pipe 12 and end portion 13 of the pipe 8. 

The relay 51 comprises a coil 62, a plurality of motor 
control switches 63, and indicator light switch 64 and 
a relay control switch 65. The switches 63-65 are 
closed responsive to energization of the relay coil 62. 
The switches 63 are each interposed in one of the leads 
of a triple-wire conductor 66 connected to the power 
line 45 and to the motor 22. In a similar manner, the 
relays 52, 53 and 54 include respective relay coils 67, 
68 and 69, the relay 52 including motor starting 
switches 70 interposed in triple line 71 extending from 
the power leads 45 to the motor 23, a light switch 72 
and a relay control switch 73, the switches 70, 72 and 
73 being closed responsive to energization of the relay 
coil 67. The relay 53 includes motor control switches 
74, a light switch 75, and a relay control switch 76, the 
switches 74-76 being closed responsive to energization 
of the relay coil 68, the switches 74 being interposed in 
motor leads 77 connected to the power leads 45 and to 
the motor 24. The relay 54 includes motor control 
switches 78 and a light switch 78a, these switches being 
closed responsive to energization of the relay coil 69, 
the switches 78 being interposed in motor leads 80 con 
nected to the power leads 45 and to the motor 25. 

Preferably, and as shown, the control circuitry for the 
several motors 22-25 and 40 is of lower voltage than 
that of the pump motors 22–25 and 40, the lower volt 
age circuitry including a lead 79 that is connected at 
one end to the lead 46, and which extends through the 
light switch 44 of the relay 41, and through a lamp 79a 
to ground. A branch lead 81 extends from the lead 79 
through the light switch 64 of the relay 51 and a lamp 
81a to ground. A second branch lead 82 extends from 
the lead 79 through the light switch 72 of the relay 52, 
and through a lamp 83 to ground. Another branch lead 
84 extends from the lead 79 through the light switch 75 
of the relay 53, and through a lamp 85 to ground. Like 
wise, a branch lead 86, connected to the branch lead 
84, extends to the light switch 78a of the relay 54, and 
from thence through a lamp 87 to ground. 
The coil 62 of relay 51 is interposed in series arrange 

ment with the flow operated switch 26 and pressure op 
erated switch 58 in a lead 88 that is connected to the 
low voltage lead 79. A manually operated switch 89 is 
disposed in the lead 88. The flow operated switch 16 is 
connected in parallel circuit arrangement with the flow 
operated switch 26 by a pair of leads 90. The relay 52 
is dependent upon operation of the relay 51 for energi 
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4 
zation of its relay coil 67, the coil 67 being interposed 
in a lead 91 that is grounded at one end, and which is 
connected at its opposite end to the lead 79, the switch 
65 of the relay 51 being interposed in the lead 91. Also 
interposed in the lead 91 is a manually operated switch 
92. As shown, the time delay relay 55 is disposed in the 
circuit comprising the lead 91. The pressure operated 
switch 59 includes a pair of switch sections 92a and 93, 
the former of which is interposed in the lead 91 in se 
ries with the switch 65 of the relay 51 and the flow op 
erated switch 27. A shunt lead 94, having interposed 
therein the switch 93, is connected at one end to the 
lead 91 between the switch 27 and switch section 92, 
and at its other end to the lead 91 between the switch 
27 and the time delay 55, to shunt out the flow oper 
ated switch 27. The time delay relay 55 is also con 
nected in a grounded lead 95 connected to the lead 91 
between the switches 65 and 92. 
The relays 53 and 54 are controlled in the same man 

ner as the relay 52, the coil 68 of the relay 53 being in 
terposed in a grounded lead 96 in series with the time 
delay relay 56, the flow operated switch 28, the former 
of a pair of switch sections 97 and 98 of the pressure 
operated switch 60, the switch 73 of the relay 52, and 
a manually operated switch99. Like the circuit for the 
coil 67, the circuit for the coil 68 includes a shunt lead 
100 in which the switch section 98 is interposed, and 
which is operative to shunt out the flow operated 
switch 28. The time delay relay 56 is also disposed in 
a circuit comprising a grounded lead 101 connected at 
one end to the lead 96 between the switches 73 and 99. 
As shown, the lead 96 is connected to the low voltage 
control lead 79. 
The coil 69 of the relay 54 is interposed in a 

grounded lead 102 in series with the time delay relay 
57, flow operated switch 29, the former of a pair of 
switch sections 103 and 104, the switch 76 and a manu 
ally operated switch 105, the lead 102 being connected 
to the lead 79 by means of a portion of lead 84. A shunt 
lead 106 connects the switch section 104 in series with 
the switch section 103, and is disposed to shunt out the 
flow operated switch 29. The time delay relay 57 is dis 
posed in a circuit comprising a grounded lead 107 that 
is connected to the lead 102 between the switches 76 
and 105. 
The flow operated switches 16 and 26-29 are of well 

known conventional types, these switches being open 
when no liquid flow is present in their respective pipes 
7 and 9-12. The pressure operated switches 58–61 are 
set to be closed when pressure in the system down 
stream from the pumps 18-21 reaches predetermined 
lower limits, and are opened by predetermined rise of 
pressure in the system downstream from the pumps 
18-21. Each of the controls or switches 58-61 are set 
to open and close at pressures different from those of 
the others of the switches 58-61. As an example, the 
switch 58 may be set to open at a line pressure of 700 
pounds per square inch, and close when the pressure 
drops to a point slightly thereunder. The others of the 
switches 59, 60 and 61 are set to open at progressively 
lower pressures. For example, the switch 59 may be set 
to open at a line pressure of 650 pounds per square 
inch, the switch 60 to be opened at 600 pounds per 
square inch, and the switch 61 to open at 550 pounds 
per square inch. Like the switch 58, the switches 59-61 
are adapted to close when the line pressure drops to 
points slightly below their respective opening pres 



3,786,835 
5 

sures. The arrangement of the switches 59, 60 and 61 
is such that, when pressure is being built up in the pipe 
8, header 2 and fluid lines 5, the switch sections 93, 98 
and 104 open before their respective cooperating 
switch sections 92a, 97 and 103, as will hereinafter be 
come apparent. It will here be noted that the time delay 
relays 55, 56 and 57 are of a type well known to those 
familiar with electrical controls and, in and of them 
selves, do not comprise the instant invention. Hence, 
further detailed showing and description of the time 
delay relays is omitted in the interest of brevity. 

OPERATION 

To initiate operation of the supply apparatus, the 
manually operated switch 47 is closed to energize the 
coil 42 of the relay 41. Energization of the coil 42 
causes closing of the several switches 43 and the switch 
44 to respectively energize the pump motor 40 and 
light the lamp 79a to indicate that the pump 15 is in 
operation. The pump 15 supplies fluid to the entire sys 
tem up to the several valves 6. The several manually 
operated switches 89,92, 99 and 105 are then closed 
and the apparatus is ready for use. Opening of any one 
of the valves 6 causes an immediate pressure drop 
within the header 2 and pipes 7 and 8. Water flowing 
through the pipes 7 or 8 will cause either switch 16 or 
26 to close, thus energizing the coil 62 of relay 51, initi 
ating operation of the high pressure pump 18 which not 
only replenishes the supply of water in the pipe 8, 
header 2 and the opened one of the valves 6, but rap 
idly builds up pressure within the pipe 8, header 2 and 
fluid lines 5. During operation of the pump 18, the 
switch 65 is closed to provide an energizing circuit for 
the relay coil 67 through the lead 91 and shunt lead 94. 
However, the time delay relay 55 is arranged to delay 
energization of the coil 67 of relay 52 until such time 
as pressure builds up to a point where switch 59 opens. 
Thus, the circuit to the coil 67 is broken before the coil 
67 becomes energized. However, should a second valve 
6 be opened while the first is still open, pressure in the 
pipe 8 and header 2 will be reduced to a point where 
the switch 59 is closed. After a predetermined time in 
terval, the circuit will be completed through the time 
delay relay 55 to energize the coil 67 of relay 52, initi 
ating operation of the motor 23 and pump 19. It will be 
noted that, once the pump 19 is put into operation, the 
flow operated switch 27 will close so that, after the 
switch section 93 is open, the circuit will still be com 
plete through the relay coil 67 until the switch section 
92a is opened by pressure in the pipe 8 rising to the set 
650 pounds per square inch. 

If, during the time that two of the valves 6 are open, 
a third valve 6 is opened, pressure in the pipe 8 and 
header 2 will drop to a point where the switch sections 
97 and 98 of the pressure operated switch 60 will close 
to cause a circuit to be completed through the time 
delay relay 56 which, after a predetermined time inter 
val will close the circuit through the relay coil 68 to en 
ergize the motor 24 and initiate operation of the pump 
20 while the pumps 18 and 19 are still operating. While 
the pumps 18-20 are operating, opening of another 
valve 6 will cause initiation of operation of the pump 
21 in the same manner as above described with respect 
to the pumps 19 and 20. 
As long as a sufficient number of valves 6 are open 

to cause a pressure drop in the pipe 8 and header 2 to 
a point below 550 pounds per square inch, or whatever 
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6 
pressure the final pressure operated switch 61 is set at, 
all of the pumps 18-21 will remain in operation. As 
soon as any one or more of the valves 6 are closed, 
pressure will begin to build up in the pipe 8 and header 
2 until the lowest switch operating pressure, or 550 
pounds per square inch, is reached. At this time, the 
switch 61 will open, thus cutting the circuit to the relay 
coil 69. Preferably, the time delay relay 57 will operate 
to keep the relay coil 69 energized for a predetermined 
time intervalso that the pump 21 will remain in opera 
tion in the event that a closed one of the valves 6 is re 
opened. If the closed one of the valves remains closed 
or the number of valves 6 in open condition is de 
creased, pressure of liquid in the pipe 8 and header 2 
will increase to cause deenergization of the motor 24 
and its pump 20, motor 23 and its pump 19 in succes 
sion, until all of the valves 6 are again closed, after 
which the pump 18, alone of the high pressure pumps, 
will remain in operation until pressure in the pipe 8 and 
header 2 again reaches the predetermined maximum of 
700 pounds, after which the motor 22 will be deener 
gized and the pump 15 will continue to operate to 
maintain the minimum charging pressure within the 
system. 
From the above, it will be seen that only a sufficient 

number of the pumps 18-21 are put into operation to 
supply the demand of liquid as determined by the num 
ber of valves 6 in open condition. When any one of the 
valves 6 are opened, the pump 18 is always the first to 
be actuated, opening of other valves 6 causing the 
pumps 19, 20 and 21 to be actuated in succession. 
Upon closing of the different valves 6, the high pressure 
pumps 18-21 are deenergized in the reverse order. Al 
though not shown, it may be assumed that the relay 51 
controlling the motor 22 for the pump 18, may be pro 
vided with a timing device which will maintain the 
motor 22 in an operating condition for a predetermined 
time interval after the maximum pressure is reached in 
the pipe 8 and header 2, so that reopening of a single 
valve 6, after the same has been closed for a short time, 
will permit the pump 18 to remain in operation, and 
thus decrease the number of times of starting and stop 
ping of the motor 22. The pressure relief valves 39 op 
erate to prevent the various pumps 18-21 from becom 
ing overloaded during any stage of the water supply 
operation. 
This invention has been thoroughly tested and found 

to be completely satisfactory for the accomplishment 
of the objectives set forth; and, while I have shown and 
described a commercial embodiment of the fluid sup 
ply apparatus and control therefor, it will be under 
stood that the same is capable of modification without 
departure from the spirit and scope of the invention, as 
defined in the claims. 
What is claimed is: 
1. In a fluid supply apparatus: 
a. a fluid reservoir; 
b. a header having fluid inlet means, and outlet 
means adapted to be connected to a plurality of 
fluid lines each have a valve controlling fluid flow 
from said header; 

c. a plurality of fluid pumps each having a fluid inlet 
and a fluid outlet; 

d. conduit means connecting said pump inlets to said 
reservoir and said pump outlets to the fluid inlet 
means of said header and disposing said pumps in 
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succession in a parallel fluid circuit arrangement 3. each of said control relays except the last in the 
between said reservoir and header; succession thereof including a relay operated 

e. a plurality of drive motors each drivingly con- switch connected in series with the pressure op 
nected to a different one of said pumps; erated control switch and coil of the next suc 

f. and control means for said drive motors, compris- 5 ceeding relay in said succession, so that opera 
ing circuitry including: tion of each relay and its respective drive motor 
1. a plurality of control relays arranged in succes- following the first relay in the succession thereof 
sion, one for each of said drive motors, each is dependent upon energization of each preced 
relay including a relay coil, ing relay in said succession thereof. 

2. and a plurality of fluid pressure operated control 10 2. The apparatus defined in claim 1 in which the 
switches disposed in said fluid circuit arrange- pumps of said plurality thereof are of relatively high 
ment in a succession between said pumps and pressure delivery type, and in further combination with 
said header, and each connected in series with a low pressure system-charging pump interposed in said 
the relay coil of a respective one of said relays, conduit means between said reservoir and said plurality 
the first control switch in the succession thereof 15 of pumps, and a drive motor for said system-charging 
being disposed to control the first pump in the pump, said control means including a circuit for said 
succession of pumps to deliver fluid at a prede- last-mentioned driving motor for energizing said motor 
termined high maximum pressure, the others of independently of the drive motors for said relatively 
said control switches in the succession thereof high pressure pumps, to maintain a given low pressure 
being disposed to control their respective pumps 20 fluid charge in said conduit means between said reser 
to deliver fluid at predetermined progressively voir and said high pressure pumps. 
lower maximum pressures, ck :k k k sk 
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