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The present invention relates, in general, to control
apparatus for one or more pumps, and more particularly
to control apparatus for one or more pumps supplying
fluid to a fluid container where the fluid or some condi-
tion of that fluid within said container may be utilized
for controlling the operation of said pump or pumps.

It is an object of the present invention to provide im-
proved control apparatus for one or more pump devices
supplying fluid wherein the fluid or some condition of
that fluid is utilized to provide a control mgnal for better
controlhng the pump or pumps.

It is another object of the present mventmn to provide
improved control apparatus for one or more fluid pumps
which control apparatus is more reliable in operation and
is more flexible regarding any modifications or changes to
be made in the operation of said pumps.

It is a different object of the present inveation to pro-
vide improved control apparatus for one or more fluid
supply devices operative with a fluid container which
apparatus senses one or more predetermined conditions
of the fluid relative to said container for better control-
ling the operation of said fluid supply devices.

It is an additional object of the present invention to
provide improved control apparatus for one or more
fluid supply devices operative to supply fluid to the con-
tainer member and which apparatus includes one or more
fluid condition sensing devices operative with said con-
tainer to provide one or more control signals for better
controlling the operation of said fluid supply devices in
accordance with a predetermined selection or schedulmg
of said. fluid supply devices.

It is a further object to provide improved control appa-
ratus for one or more fluid supply devices supplying fluid
to a fluid container, which apparatus employs statically
operative logic devices to better control the loading and
operation of said fluid supply devices as a function of
and/or to maintain one or more predetermined operating
conditions of said fluid container.

These and other objects and advantages of the present
invention will become still more apparent from a study
of the following description taken in conjunction with the
drawings, wherein: )

Figure 1 is a diagrammatic ‘showing of the control
apparatus in accordance with the teachings of the present
invention; and _

Figs. 2A and 2B together provide a schematic showing
of the control apparatus in accordance with the present
invention, when the bottom of Fig. 2A is connected to
the top of Fig. 2B.

In Fig. 1 there is shown a fluid storage member or
container 10 operative to receive fluid from a reservoir
12 through a first pump 14, a second pump 16 or a third
pump 18. The first pump 14 operates through a check
valve 20 and a second check valve 22 to supply fluid from
‘the reservoir 12 to the fluid container 10. A solenoid
valve 24 electrically operative by suitable control appa-
ratus 26 is provided to bypass the first pump 14, and is
operative to provide a fluid path in parallel to the asso-
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ciated pump 14 until the solenoid valve is emergized to
cause it to close, as will be later explained. The second
pump 16 is operative to supply fluid through a check
valve 28 and the check valve 22 to the fluid container 10.
The third pump 18 is operative to supply fluid through
a check valve 30 and the check valve 22 to the fluid
container 10. A solenoid valve 32 is connected to by-
pass the second pump 16 and is electrically controlled
by the control apparatus 26.as is a solenoid valve 34
connected to bypass the third pump 18. A pump control
device 36 is provided for continuously operating each of
the first, second and third pumps during the operation
of the control apparatus 26. A low-level valve 38 is
controlled by the control apparatus 26 as will be later ex-
plained. The fluid container 10 has its uppermost region
connected through a conduit 40 to a pressurized air source
42 for controlling the operative pressure within the fluid
container 10. The fluid within the fluid container 10 is
connected through the low-level valve 38 to a suitable
machine device 44, the operation of which is controlled
by the fluid from the fluid container 10 with a conduit
46 being connected from the machine device 44 back to
the fluid reservoir 12 for carrying the spent fluid back
to the reservoir 12. A plurality of fluid condition sensing
devices 48 are operative with the fluid container 10 for
respectively providing suitable control signals to the con-
trol apparatus 26 upon the occurrence of or in accordance
with predetermined fluid conditions relative to the fluid
container 10 as will be later explained.

In Figs. 2A and 2B, with the bottom of Fig. 2A and
top of Fig. 2B joined together, there is shown the control
apparatus 26 of Fig. 1 with a suitable power supply 70
being connected through a pump sequence selector switch
72 for providing suitable control signals for determining
the operation sequence of the respective pumps. More
specifically, when the pump sequence selector switch 72
is in its first position, the switch member 74 is closed
to energize one input of a first OR device 76, one input
of a second OR device 78 and one input of a third OR
device 80. When the pump sequence selector switch is
in a second position, its contactor 82 is closed to emer-
gize one input of an AND device 84, one input of an
AND device 86 and one input of an AND device 88.
When the pump sequence selector switch is in its third
position, its contactor 90 is closed to energize one input
of an AND device 92, one input of an AND device 94

_and one input of an AND device 96.

50

The fluid condition sensing devices 48, as shown in
Fig 1, include a first sensing device 100, a second sens-
1ng device 102, a third sensmg device 184, a fourth sens-
ing device 106, a fifth sensmg device 108, a sixth sensing

- device 110, a seventh sensing device 112, an eighth
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sensing device 114 and a ninth sensing device 116. These
sensing devices 188 through 1316 are diagrammatically
shown in Fig. 1. Each of the latter sensing devices 100
through 116 includes a coil. member operative with a
soft-iron core adjacent said coil member, which core
is operative to follow the level of the fluid within the
fluid container 10 such that the position of the soft-iron
core corresponds to the level of the fluid within the con-
tainer 10. Thusly, as the level of the fiuid varies within
the container 10, the positicn of the soft-iron core varies
and when it is adjacent one of the coils 100 through 116,
it is operative to remove the output signal from the con-
trol circuit including the coil. Thusly, in general all 'of
the fluid position sensing coils give output control signals
except the coil within which the coil or soft-iron core or
slug-is located.

The main power switch includes a momentary con-
tact 118 which is momentarily closed when the main
power switch is closed to apply a control signal through
an OR device 120 to turn on the Memory device 122
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and energize the low-ievel valve 38 by energizing the
solenoid for the latter valve 38 to thereby open the low-
level valve. Thereafter, the switch member 118 opens
to remove the latter-said signal such that the low-level
valve 38 is thereafter controlled by the position of the
soft=iron core relative to the fluid position indicating coils
100 through 116. A second contact member 126 and
a third contact member 128 and a fourth contact mem-
ber 13¢ on the main power switch are momentarily closed
to -operate the pump solenoid valves 24, 32 and -34, re-
spectively, for the purpose of testing them. Thereafter,
the contact members 126, 128 and 138 open to deenergize
the respective solenoid valves. The output control sig-
nal from the bridge circuit including the sensing coil
100 is applied to the ON input-of a Memory device 132
which then provides an oufput signal to the ON input -of
a second Memory device i34. The latter Memory de-
vice 134 is provided with a permanent retentive element
135 to make the Memory device 134 function as-a per-
manent memory as well known to persons skilled in this
art. The output signal from the Memory device 134
is applied through an OR device 136 to one input of an
AND device 138, the second-input of which is energized
through the OR device 76 previously mentioned. The
output signal from the Memory device 134 also ener-
gizes a second input of the AND device 924 previously
mentioned and a second input of the AND device 88
are previously mentioned. When both inputs of any of
- the AND devices are simultaneously energized, that AND
device provides an output signal. More specifically,
when both inputs of any of the AND devices 138, 84 or
92 are energized, these respective AND devices provide
an output signal through the OR device 140 for ener-
gizing the control solenoid of the solenoid valve 24 op-
erative to close the parallel bypass of the first pump 14.
Similarly, when both inputs are simultaneously energized
for any of the respective AND devices 86, 94 and 142,
an output signal is provided to the OR device 144 to en-
ergize the solenoid valve 32 operative to close the by-
pass of the second pump 16. Similarly, when both in-
puts are simultaneously energized for any of the respec-
tive AND devices 88, 96 and 146, an cutput signal is
provided to the OR device 148 to encrgize the solenocid
valve 34 for closing the bypassing valve 34 of the third
pump 18.

The output signal from the fluid position indicating
coil 166 and its asscciated circuitry is supplied to the
OFF control input of the Memory device 132 to turn
off said Memory device 132 and to provide a -contrcl
signal to the OFF input of the Memory device 134. The
latter control signal is also applied through the OR de-
vice 152 to the OFF control input of a Memory device
154 and through the OR device 156 to the OFF control
input of a Memory device 158. The control signal from
the coil turns off the signal from the Memory device
134 to deenergize one input of the AND device 138
through the OR device 136 and to deencrgize one input of
the respective AND devices 94 and 88. The control
sighal from the coil 102 is applied to the ON input of
a Memory device 169 which, in turn, supplies a contro!
signal to the ON input of a Memory device 154 to, in
turn, provide a control signal to the OR device 162
to one input of the AND device 142 to, in turn, provide
a control signal to the OR device 144 to energize the
solenoid valve 32. The output control signal from the
Memory device 154 is also applied to one input of the
-4946ND device 84 and to one input of the AND :device

The control signal from the indicator coil 108 is
supplied to the OFF input of the Memory device 169
to turn off the Memory devices 160 and 154. A Gontiol
signal from the indicator coil 184 is supplied to the ON
input of a Memory device 164 to, in turn, provide a
contrel signal to the ON input of a Memory device 158
to apply a control signal to one input of the AND device
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4
146 and to one input of the AND device 86 and to one
input of the AND device 92. The indicator coil 1316
is operative to provide a control signal to the OFF input
of the Memory device 164 to turn off said Memory de-
vice 164 and the Memory device 158. The OFF out-
put signal from the Memory device 164 is shown con-
nected through the OR device 156 for turning off the
Memory device 158. A control signal from the indicator
coil 114 is applied to the ON input of a Memory de-
vice 166 to, in turn, provide a control signal to the OR
device 120 to the ON input of the Memory device 122
for providing an output signal to energize the low-level
valve 38. A control signal froim the indicator coil 112
is applied to the OFF iaput of the Memory device 166

.to, in turtn, provide an QFF control signal to the OR

device 168 to the Memory device 122 to terminate the
output signal from the Memory device 122. A control
signal from the indicator coil 116 is applied to the OFF
input -of a-Memory device -170 and js applied to the in-
put of a NOT device 372 which latter NOT device 172
when the output signal is absent from the indicator coil
116 is operative to provide an output signal to the ON
input of the Memory device 170 to energize the alarm
device 58.

In the operation of the control apparatus as shown
in Figs. 1 and 2A and 2B, and assuming ‘that the fluid
container is full of fiuid, the float member 49 including
the soft-iron core or slug will be positioned at the too
of the fluid tube 51 associated with the fluid container
10 and there will be no output signal from the indicator
coil 168. At the same time, since the core member is
adjacent coil 288, thére will be output signals provided
from the remainder of the indicating coils 102 through
116. The indicating coil 186 is therefore providing an
output signal to the OFF control input of the Memory
device 132 to provide an OFF control signal to the OFF
control input-of the Memory device 134 and through the
OR device 152 to the OFF control input of the Memory
device 154 and through the OR device 156 to the OFF
control input of the Memory device 158, The Memory
device 122 is in its ON condition providing -an output
signal due to the momentary signal from the main power
switch contactor 138. The Memory device 170 is off
due to the control signal received from the indicator coil
116 and applied to the OFF input -of the Memory de-
vice 179. -This same control signal is applied-to the in-
put of the NOT device 172 which, in turn, does not
apply a conirol signal to the ON input -of the Memory
device 17¢. The pump sequence selector switch can
now be moved into one of its three positions to deter-
mine - the operating sequence of the illustrated three
pumps, and, in addition, the pump contrel switches for
each of the pumps or the respective pumps desired to run
are closed. {In this regard, due to the pump switch con-
tactors 126, 128 and 136, 4 momsntary sighal is applied
to each of the solenoid valves 24, 32 and 34, respectively,
for the purpose of testing. However, the latter nicmen-
tary signals terminate when the pump switch is turned
to the full ON position.

Due to the operation of the machine device 44 shown
in Fig. 1, fluid is removed from the fluid container 1€
to cause the fluid level to drop within the finid -container
10 and, thusly, the float member 49 operative with the
indicating coils 180 through 116 will change its poesition
to cause the sequential operation -of the indicating coil
102 such that it does not provide an output signal and
then the indicating coil 104 which does not produce an
output signal. This does not -change the condition of
any of the logic devices in that the Memory devices 160
and 154 responsive to the indicator coil 102 ‘were already
in the OFF condition and the Memory -devices 164 and
158 responsive to the signal from the indicator coil 184
were already in the OFF condition.

As the machine device 44 continues to remove fluid
from the fliid :container 10, the level of ‘the fluid within
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the fluid container 10 will continue to drop wuntil the

soft-iron core member is adjacent the indicator coil 106.
This removes the output signal from the indicator coil
106 which OFF signal is removed from the OFF input
of the Memory device 132.

In this regard, it should be noted that each of the
Memory devices as shown in Figs. 2A and 2B are opera-
tive such that when only the ON control input is ener-
gized by a control signal, that Memory device will pro-
vide an- output signal. However, when only the OFF
control input is so energized or both the OFF control
input and the ON control input are simultaneously ener-
gized, that Memory device will not provide an output
signal.

When the output signal is no longer provided by the
indicator coil 106, the output signal from the indicator
coil 100 is then operative to turn on the Memory device
132 to, in turn, turn on the Memory device 134 to pro-
vide an output signal through the OR device 136 to one
input of the AND device 138 and to provide an output
signal to one input of the AND device 94 and one input
of the AND device 88. Now, depending upon the posi-
tion of the pump sequence selector switch if, for ex-
ample, the latter switch is in its first position, the second
input of the AND device 138 will be energized through
the OR device 76 to energize through the OR device 140
the solenoid valve 24 to bypass the first pump 14.

In this regard, when the solenoid valve 24 is so ener-
gized, it closes to allow the output fluid from the first
pump to then pass through the check valve 29 and the
second check valve 22 to be supphed to the fluid con-
tainer 10.

If the pump sequence selector switch is in its second
position, then the second input of the AND device 88
will be energized to, in turn, provide an output signal
through the OR device 148 to close the solenoid valve
34 and allow the fluid output from the third pump 18 to
pass through the check valve 38 and the check valve 22
into the fluid container 10.

If, however, the pump sequence selector switch is in
its third position, then the second input of the AND de-
vice 94 will be energized such that the latter AND de-
vice 94 provides an output signal through the OR device
144 to close the solenoid valve 32 and allow the output
fluid from the second pump 16 to pass through the check
valve 28 and the check valve 22 into the fluid con-
tainer 10.

In this regard, it should be noted that the check valves
20, 28 and 30 are so operative such that when the sole-
noid valves 24, 32 and 34 are open, the output fluid
from the respective pumps are bypassed back into the
fluid reservoir. However, when one or anyone of the
solenoid valves is closed, the output fluid from its respec-
tive pump then builds up a pressure sufficient to pass
through the check valve operative with that particular
pump and said output fluid passes into the fluid con-
tainer 10.

Thusly, the output fluid from one of the pumps as de-
termined by the position setting of the pump sequence
selector switch 72 is supplied to the fluid container 10
to restore the level of the fluid which may be water or
some other suitable fluid in the fluid container or accumu-
lator-10.
~~Should the level of the fluid within the fluid container
10 continue to fall due to the operation of the machine
devwe 44, the float and its accompanying soft-iron core
passes through the next adjacent indicator coil 108 to
terminate the output signal from the latter indicator coil
108 "and to allow the output signal provided by the
mdlcator coil 102 to turn on the Memory device 166 to,
in turn, turn on the Memory device 154 and provide an
output signal through the OR device 162 to one input
of 'the AND device 142 and similarly, to provide a con-
trol .signal to one input of the AND dev1ce 84 and to
one input. of the AND device 96.
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Then as previously described, relative to the operation
of the pump sequence selector switch, when the latter
switch is in its first position to close the contactor 74,
a control signal will be supplied through the OR device
78 to the other input of the AND device 142 to provide
an output signal through the OR device 144 to close the
solenoid valve 32 Operative with the second pump 16.
However, should the second contactor 82 of the pump
sequence selector switch 72 be closed, then the AND
device 84 will have both of its inputs energized such that
it will provide an output signal through the OR device
149 to close the solencid valve 24 associated with the
first pump 14. However, if the third contactor 90 of
the pump sequence selector switch 72 is closed, then a
control signal will be supplied to the second input of the
AND device 96 such that it provides an output signal
through the OR device 148 to-close the solenoid valve
34 associated with the third pump 18.

Should the fluid level within the fluid container 10
continue to drop, the soft-iron core member moves into
a position adjacent the indicator coil 110 to terminate
the output signal from the latter indicator coil- 110 to
allow the output signal from the indicator coil 104 to
turn on the Memory device 164 to, in turn, turn on the
Memory device 158 and prov1de an output signal through
the OR device 159 to energize one input of the AND
device 146 and to similarly energize one input of the
AND device 86 and one input of the AND device 92,
Then, depending upon the position of the pump sequence
selector switch, the pumps will be sequentially operated.
More specifically, in its first position, the contactor 74
will be closed and a control signal will be supplied through
the OR device 86 to the second input of the AND device
146 such that the latter AND device 146 provides an
output signal through the OR device 148 to close the
solenoid valve 34. In its second position with the con-
tactor 82 closed, a control signal will be supplied to the
second -input of the AND device 86 to cause the latter
AND device 86 to provide an output signal through the
OR device 104 to close the solenoid valve 32 associated
with the second pump 16. In its third position with the
contactor 90 closed, a control signal will be supplied to
the second input of the AND device 92 to thusly pro-
vide an output signal through the OR device 148 to close
the solenoid valve 24 associated with the first pump 14.
A continuing drop in the fluid level within the fluid con-
tainer 10 will bring the soft-iron core member into posi-
tion adjacent the indicator coil 112 to terminate its out-
put signal and allow the output signal from the indicator
coil 114 to energize the ON input of the Memory de-
vice 166 to provide an output signal through the OR
device 120 to the ON input of the Memory device 122
to, in turn, provide an output signal to open the low-level
valve 38. It should be noted that the Memory device
122 was already in its ON condition of operation.

A continuing drop in the level of the fluid within the
fluid container 10 will move the soft-iron core member
into a position adjacent the indicator coil 114 to effec-
tively remove the signal from the indicator coil 114 from
the OFF input of the Memory device 166 to, in turn,
allow -the control signal from the indicator coil 112 to
energize the OFF input of the Memory device 166 to
turn off the Memory device 166 to, in turn, through
the OR device 168 turn off the Memory device 122 and, -
thusly, remove its output signal to thereby deenergize
the low-level valve 38 and allow it to close since the
latter low-level valve 38 is held open by the output s1gna1
from the Memory device 122.

A further drop in the fluid level within the -fluid con-
tainer 10 will bring the soft-iron core member into a
position adjacent the indicator coil 116. This will re-
move the output signal from the indicator coil 116 from
the OFF input of the Memory device 176 and will also
remove the input signal from the NOT device 172 to, in
turn, -allow the latter NOT device 172 to provide an
output signal to the ON input of the Memory device
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170 to turn the latter device on to provide an output
signal to energize the alarm device 56. In addition, the
output signal from the NOT device 172 is supplied to
the OFF input of the Memory device 122 to provide a
second control signal to turn off the Memory device 122
and thusly provide a second effort to deenergize the low-
level valve 38.

As the pumps replace the fluid to the fluid container
10, the fluid level begins to rise such that the -soft-iron
core member moves into a position adjacent the indicator
coil 114 and then into a position adjacent the indicator
coil 112, which removes the output signal from the in-
dicator coil 112 and allows the output signal from the
indicator coil 114 to turn on the Memory device 166
to, in turn, provide a control signal through the OR de-
vice 120 to turn on the Memory device 122. The output
signal from the Memory device 122 energizes the low-
level valve 38 to open the latter valve. As the fluid
level within the fluid container 16 continues to rise there
is no further response by the control apparatus 26 until
the soft-iron core member reaches a position adjacent the
indicator coil 104. At this point, the solenoid valve 34
for the third pump 18 is open to bypass the output fluid
from the third pump 18 when the soft-iron core member
passes a position adjacent the indicator coil 192, the
solenoid valve 32 is opened to bypass the output fluid
from the second pump 16 and when the soft-iron core
member stops in a position adjacent the indicator coil
100, the solenoid valve 24 opens to bypass the output
fluid from the first pump 14. In addition, when the soft-
iron core member is in a position adjacent the indicator
coil 100, the output signal from the indicator coil 106 is
effective to turn off the Memory device 132 which pro-
vides an output control signal to the OFF input of the
Memory device 134 to deenergize the solenoid valve 24
as previously explained and, in addition, the output OFF
control signal from the Memory device 132 is -applied
to the OFF control input of the Memory devices 154 and
158 as a safety measure to make sure that the solenoid
valves 32 and 34 for respectively the second pump 16
and the first pump 14 have opened.

It should be noted that due to the retentive elements
associated with the Memory devices 134, 154, 158, 122
and 170 that these are permanent Memory units and in
the event of a power failure or some other interference
with the operation of the control apparatus 26 upon
resumption of the power or fiormal operation, these latter
Memory units will resume the same state as existed when
the power failed or the interference occurred.

Relative to the bridge circuit including the indicator
coils, the bridge circuit is normally in an unbalanced
state and provides an output signal in the order of 15
volts. However, when the soft-iron slug is brought into
a position adjacent the indicator coil, the inductance of
this coil changes and since the indicator ‘coil comprises
one leg of the brldge the bridge now effectively becomes
balanced and in this balanced condition has no output
signal.

Although the present invention has been described
with a certain degree of particularity, it should be under-
stood that the present disclosure has been made only by
way of example and that numerous changes in the de-
tails of construction and the combination and arrangement
of parts may ‘be resorted to without departing from the
scope and spirit of the present invention.

We claim as our invention:

1. In control apparatus for a finid pump, said pump
being operative to supply fluid to a fluid storage member,
the combination of a pump control device operatively
connected to said pump and operative to provide a first
control signal to initiate the operation of said pump, a
first fluid sensing device operatively connected to said
storage ‘member for producing a second control signal
in accordance with a first predetermined fluid condition
relative to said storage member, a second fluid sensing
device operatively connected to said storage member for
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producmg & third ‘control s1gnal in aecordlance with a
second ‘predetermined fluid -condition relitive to said
storage member, with said pump ‘control device having
an ON control input operative with said first fluid sensing
device and responsive to said second -conirol signal for
providing said first-control signal to initiate the operation
of said pump and having an OFF -control inpat opérative
with said second fluid sensing device and responsive to said
third control signal to terminate said first control signal
and thereby terminate the operation of said pump.

2. In control apparatus for at least one of 'a plurality
of fluid pumps, said pumps being operative to-supply fluid
to a fluid storage member, the combination of .a pump
control device operatively connected to said one pump
and operative 10 provide a first control signal to initiate
the operation of said one pump, a fluid sensing 'device
operatively connected to said storage member for pro-
ducing a second control signal in accordance with a first
predetermined fluid condition relative 1o said storage
member, a pump selector control device operative to pro-
vide a third control signal for selecting which one of
said plurality of pumps is to operate, with said pump
control device having a first .control input operative with
said fluid sensing device and responsive to said second
control signal and a second control input ‘operative with
sajd pump selector control device and responsive ‘to said
third conirol signal and being operative such that when
said first and second control inputs are simultaneously
energized said first control signal will initiate the operation
of said one pump.

3. In control apparatus for at least one of a plurality
of fluid pumps, said pumps being operative to supply
fluid to a fluid container member, the combination of a
pump control device operatively connected to at least
said one pump and operative to provide a first control
signal to initiate the operation of at least said one pump,
a first fluid sensing device operatively comnnected to said
member for producing a second control signal in accord-
ance with a first predetermined fluid condition relative to
said member, a second fluid sensing device operatively
connected to said member for producing a third -control
signal in accordance with a second predetermined fluid
condition relative to said :member, with said pump control
device having a first control input operatively connected
to said first fluid sensing device and responsive to -said
second control signal for providing said first-control signal
to initiate the operation of said one pump and having a
second control input operatively connected to said second
fluid sensing device and responsive to said third control
signal to terminate said first control signal and thereby
terminate the operation of said one pump.

4, In control apparatus for at least one of a plurality of
fluid pumps, said pumps being operative to supply fluid to
a fluid container member, the combination of a pump
control device operatively connected to at least said one
pump and operative to provide a first control signal to
initiate the operation of at least said one pump, a first
fluid sensing device operatively connected to said mem-
ber for producing a second control signal in accordance
with a first predetermined fluid quantity relative to said
member, a second fluid sensing device operatively con-
nected to said member for producing a third control signal
in accordance with a second predetermined fluid quantity
relative to said member, with said pump control device
having a first control input operative with said second
fluid sensing device and responsive to said second control
signal for providing said first control signal to initiate
the operation of said one pump and having a second con-
trol input operative with said second fluid sensing device
and responsive to said third control signal to terminate
said first control signal and thereby terminate the oper-
ation of said one pump, with said second predetermined
fluid quantity being greater than said first predetermined
fluid quantity.

5. In control apparatus for a fluid pump, said pump
being operative to supply fluid to a fluid storage member,
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the combination of a pump control device operatively
connected to said pump to provide a first control signal
to initiate the operation of said pump, a first fluid control
device operatively connected to said storage member for
producing a second control signal in accordance with a
first predetermined fluid level relative to said storage mem-
ber, a second fluid control device operatively connected
to said storage member for producing a third control
signal in accordance with a second predetermined fluid
level relative to said storage member, with said pump

* control device having a first control input operatively

connected to said first control device and responsive to
said second control signal for providing said first control
signal to initiate the operation of said pump and having
a second control input operatively connected to said
second control device and responsive to said third control
signal to terminate said first control signal and thereby
terminate the operation of said pump.

6. In control apparatus for a fluid pump, said pump
being operative to supply fluid to a fluid container mem-
ber, the combination of a pump control device opera-

- tively connected to said pump and operative to provide a

v

first control signal to initiate the operation of said pump,
‘a first fluid conirol device operatively connected to said
container member for producing a second control signal
in accordance with a first predetermined fluid condition
relative to said container member, a second fluid control
device operatively connected to said container member
for producing a third control signal in accordance with
a second predetermined fluid condition relative to said
container member, with said pump control device having
a first ON control input operative with said first control
device and responsive to said second control signal for
providing said first control signal to initiate the operation
of said pump and having a second OFF control input
operative with said second control device and responsive
to said third control signal to terminate said first control
signal and thereby terminate the operation of said pump,
with said pump control device being operative in response
to both of said second control signal and said third
control signal simultaneously to terminate said first con-
trol signal and thereby terminate the operation of said
pump. .

7. In control apparatus for a plurality of fluid pumps,
with each of said pumps being operative to supply fluid
to a fluid container, the combination of a first pump
operation control device having first and second inputs
and being operative to produce a first control signal when
said first input is energized and being operative to termi-
nate said first control signal when said second intput is
energized, a first fluid control device operatively con-
nected to said container for producing a second control

signal upon the occurrence of a first predetermined fluid.

condition relative to said container, a second fluid control
device -operatively connected to said. container for-pro-
ducing- a third control signal upon the occurrence of a
second predetermined fluid condition relative to said con-
tainer, a pump sequence control device operative to pro-
duce a fourth control signal to select the operative se-
quence of said pumps, with said first input of the first
pump operation control device being operative with said
first fluid control device and responsive to said second
control signal and with said second input being operative
with said second fluid control device and responsive to
said third control signal, and a second pump operation
control device having a pair of inputs and being opera-
tively connected to initiate the operation of one of said
pumps when both of the said pair of inputs are energized,
with one of the latter said pair of inputs being operative
with said first pump operation control device to be
energized by said first control signal and the other of
the latter inputs being operative with said pump sequence
contro] device to be energized by said fourth control
signal to initiate the operation of said one pump.

8. In control apparatus for a plurality of fluid pumps,

10

15

20

25

30

35

40

45

50

55

60

65

70

75

10

with each of said pumps being operative to supply fluid
to ‘a fluid container, the combination of a first pump
operation control device having first and second inputs
and being operative to produce a first control signal when
said first input is energized and to terminate said first
control signal when said second input is energized, a first
fluid control device operatively connected to said con-
tainer for producing a second control signal upon the
occurrence of a first predetermined fluid condition, a
second fluid control device operatively connected to said
container for producing a third control signal upon the
occurrence of a second predetermined fluid condition, a
pump sequence conirol device operative to produce a
fourth control signal to select the operation of a predeter-
mined one of said pumps, with said first input being opera-
tive with said first fluid control device and responsive to
said second control signal and said second input being op-
erative with said second fluid control device and responsive
to-said third control signal, and a-second pump operation
control device having a pair of inputs and being: opera-
tively connected to control the operation of one of said
pumps when both of said pair of inputs are energized,
with one of said pair of inputs being operative with. said
first pump control device to be energized by said first
control signal and the other of the latter pair of inputs
being. operative with said pump sequence control device
to be energized by said fourth control signal to control
the operation of said one pump.

9. In control apparatus for a plurality of fluid pumps,
each of said pumps being operative to supply fluid to a
fluid container, the combination of a first pump operation
control device having first and second control inputs and
being operative to produce a first control signal when said
first input is energized and to terminate said first control
signal when said second input is energized, a first fluid
control device operatively connected to said container
for producing a second control signal upon the occurrence
of a first predetermined fluid condition, a-second fluid
control device operatively connected to said container for
producing a third control signal upon the occurrence of
a'second predetermined fluid condition, a.pump sequence
control device operative to produce a fourth control signal
to select the operative sequence of said pumps, with said
first input being operative with said first fluid control
device to be energized by said second control signal and
said second input being operative with said second fluid
control device to be energized by said third control signal,
and a second pump operation control device having a pair
of inputs and being operatively connected to one of said
pumps to initiate the operation of said one pump when
both of said pair of inputs are energized, with one of
said pair of inputs being operative -with said first pump
control device to’ be energized by said first control signal
and the other of the latter pair of inputs being operative
with said pump sequence control device to be energized
by said fourth control signal to. initiate the operation of
said one pump, T T : .

'10. In control apparatus for a plurality of fluid pumps,
with each of said pumps being operative to supply fluid
to a fluid container, the combination of a Memory device
having first and second control inputs and being operative
to produce a first control signal when said first input is
energized and to terminate said first control signal when
said second input is energized, a first fluid control device
operatively connected to said container for producing a
second control signal upon the occurrence of a first pre-
determined fluid condition, a second fluid control device
operatively connected to said container for producing a
third control signal upon the occurrence of a second pre-
determined fluid condition, a pump sequence control de-
vice operative to produce a fourth control signal to select
the operative sequence of said pumps, with said first in-
put of the Memory device being operative with said first
fluid control device to be energized by said second control
signal and with said second input of the Memory device
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‘being ‘opérative with said ‘second ﬂmd control device ‘t0
‘be energlzed by said third -control signal, and an AND
device havmg a pair of inputs and being operatively con-
nected to initidte the ‘operation of one of said pumps when
‘both of said pair of inputs are energized, with one of said
‘pairs of inputs of the AND device being operative with
'said Memory device to be ‘energized by said first control
‘gignal and ‘the other of the latter inputs of the AND -de-
“vice being operative with said pump sequence control de-
‘vice ‘to 'be ‘energized by said fourth control signal to ini-
tiate the operation of said one pump.

11. In control apparatus for a plurality of fluid pumps,
‘with each of said pumps being connected to supply fluid
‘to ‘a fluid container, the combination of a first pump con-
ttol ‘device having a first pair of control inputs and being
operative to prodiice a first control signal for initiating
the operation of a first of said pumps when both of said
“first pair of inputs are energized, a second pump control
device having a second pair of control inputs and being
operative to produce a second control signal for initiating
the operation of a second of said pumps when both of
said second pair of control inputs are energized, a first
‘fluid control device operatively connected to said con-
‘tainer for producing a third control signal upon the oc-
currence of a first predetermined fluid condition, a second
fluid control device operatively connected to said con-
tainer for producing a fourth control signal upon the
occurrence of a second predetermined condition, with one
of said first pair of inputs of said first pump control de-
vice being operatwe with said first fluid control device
and responsive to said third control signal and with one
of said second pair of inputs of the second pump control
device being operative with said second fluid -control de-
vice and responsive to said fourth control signal, a pump
sequence control device operative to produce a sequence
control signal to select the operation of a particular one
of said pumps, with said pump sequence control device
being connected to one of said first and second pump con-
trol devices to energize with said sequence control signal
the other of said inputs of said one pump control device
to allow thereby the operation initiation of the pump
controlled by said one pump control device.

12. In control apparatus for a plurality of fluid pumps,
with each of said pumps being connected to supply fluid
to a fluid container, the combination of a first AND pump
control device having a first pair of control inputs and
being operative to produce a first control signal for ini-
tiating the operation of a first of said pumps when both
of said first pair of inputs are energized, a second AND
pump control device having .a second pair of control in-
puts -and ‘being operative to produce a second control
signal for initiating the operation of a second of said
pumps ‘when ‘both of said second pair of control inputs
are energized, a first fluid:control device operatively con-
nected to 'said container for producing a third control
signal upon the occurrence of a first predetermined con-
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dition, a ‘second fluid control device operatively connected
to -said container for producing -a fourth control signal
wupon ‘the occurrence of a second predetermined fluid
condition, with ‘one of said first pair of inputs of said first
AND device being operative with said first fluid control
device to be responsive to said third control signal and
with one of said second pair of inputs of the second AND
device being operative with said second fluid control de-
vice to be responmsive to said fourth control signal, a
pump sequence control switch operative to produce a
sequence conirol signal to select the operation of a par-
ticular one of said pumps, with said pump sequence con-
trol switch being connected to one of said first and second
AND devices to energize with said sequence control signal
the other of said inputs of said one AND device to allow
thereby the operation initiation -of the pump controlled
by said one AND device.

13. In control apparatus for a fluid pump, with said
pump being connected to supply fluid to a fluid container,
the combination of a first pump control device having
a first pair of control inputs and being operative to pro-
duce a first control signal for initiating the operation of
said pump when both of said first pair of inputs are ener-
gized, a second pump control device having a second -pair
of control inputs and being operative to produce a second
control -signal for initiating the operafion of said pump
when both of said second pair of contrel inputs are ener-
gized, a first fluid control device operatively connected to
said container for producing a third control signal upon
the occurrence of a first predetermined fluid condition, a
second fluid control device operatively connected to said
container for producing a fourth control signal upon the
occurrence of a second predetermined fluid condition, a
pump sequence control device operative to produce a
sequence control signal and having a first position op-
erative with said first pump control device and where said
sequence control signal is supplied to one of said first pair
of inputs and having a second position operative with
said second pump control device and where said sequence
control signal is supplied to one of said second pair of
inputs, with the other of said first pair of inputs being
operative with said first fluid control device and respon-
sive to said third control signal and with the other of

. said second pair of inputs being operative with said sec-

ond fluid control device and responsive to said fourth
control signal, with said pump sequence control device
being operative to energize with said sequence control
signal a particular one of said pump control devices to
allow thereby the operation inmitiation of the pump con-
trolled by said one pump control device.
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