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(57) ABSTRACT 

A liquid pump and controller With separate pump activation 
and deactivation mechanisms that are both closed detector 

devices is provided. The pump activation mechanism 
includes a ?oat device that activates a pump motor When 

Water Within a housing of the pump reaches a high Water 

level. The pump deactivation mechanism includes a sensor 

that detects the load on the pump motor and deactivates it 

When the sensed load indicates that the Water Within the 

pump housing has reached a low water level. 
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PUMP AND CONTROLLER SYSTEM AND 
METHOD 

BACKGROUND 

[0001] This invention relates to the ?eld of pumps and, in 
particular, to liquid level maintaining pumps With automatic 
activation and deactivation arrangements. 

[0002] Liquid pumps, such as bilge and sump pumps, are 
employed in liquid level maintaining systems, frequently as 
safety equipment in many structures, such as in Watercraft 
and homes. Pumps in liquid level maintaining systems may 
also be used in other applications, such as maintaining liquid 
levels in tanks or reservoirs betWeen predetermined mini 
mum and maXimum levels. The bilge and sump pump 
systems generally try to keep the Water level inside the 
structure to a minimum to lesson or eliminate damage to the 
structure by the Water. Some knoWn systems utiliZe a Water 
level detecting apparatus to activate and deactivate the pump 
motor. When the detecting apparatus determines that the 
Water level has reached a predetermined maXimum level, the 
pump motor is activated. When the detecting mechanism 
determines that the Water level has dropped beloW a prede 
termined minimum level, the pump motor is deactivated. In 
some systems, the same level is used for both the maXimum 
and minimum. 

[0003] There are generally tWo types of liquid level detect 
ing apparatus used in these systems, an “open detector 
device” and a “closed detector device.” The open detector 
device utiliZes the presence of an outside conductive mate 
rial betWeen tWo electric terminals to complete an electrical 
path through the conductive material betWeen the tWo ter 
minals in order to sWitch on and off the detecting circuitry 
of the system. That is, When an eXternal conductive material, 
such as, for eXample Water, enters the open detector device 
and comes into electrical contact With the detecting circuitry 
terminals and completes the electric circuit, the open detec 
tor device circuitry causes activation or deactivation of the 
pump. The detection of the liquid Will generally result in 
activation of the pump, but it could also result in deactiva 
tion. Sometimes a combination of three or more terminals 
are used in the open detection device. 

[0004] The closed detector device, by contrast, does not 
require the presence of an outside conductive material to 
complete an electrical path in order to activate detecting 
circuitry Within the device. That is, all necessary electrical 
components are included Within a closed detector device 
system. 

[0005] A bilge pump utiliZing a closed detector device is 
disclosed in Us. Pat. No. 3,717,420 (Rachocki). The pump 
disclosed in Rachocki utiliZes a ?oat mechanism to detect 
the Water level Within a vessel. The ?oat mechanism 
includes a magnet. As the Water level rises, the ?oat rises to 
a point Where the magnetic ?eld of the magnet causes a reed 
sWitch to close. When the sWitch is closed, the pump motor 
is activated and Water is pumped out of the vessel. When the 
Water level drops, the ?oat drops activating a thermostatic 
delay mechanism. After a delay, the magnetic ?eld is 
removed from the reed sWitch, the sWitch opens and the 
pump motor is deactivated. One draWback of the bilge pump 
disclosed in Rachocki is that pump is subject to variation due 
to the reliance on temperature of the delay mechanism. 
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[0006] A sump pump drive system using a dosed detector 
device is disclosed in US. Pat. No. 5,234,319 (Wilder). The 
sump pump drive system also uses a ?oat to detect Water 
levels. The ?oat is placed in a signal-producing relationship 
With an analog signal generator. When the Water level rises, 
the ?oat rises and the signal generator causes the pump 
motor to cycle. This system, hoWever, suffers some draW 
backs. That is, since the system uses a single ?oat mecha 
nism to activate and deactivate the pump, the pump motor 
Would undergo cycling due to minor ?uctuations in the Water 
level. 

[0007] US. Pat. Nos. 5,562,423 and 5,297,939 (both 
Ortho et al.) refer to an automatic control mechanism for 
bilge and sump pumps. The automatic control mechanism 
disclosed in these patents is a closed detector device con 
sisting of a ?oat, a magnet affixed to the ?oat, and a reed 
sWitch. A top portion of the chamber encasing the ?oat and 
magnet is provided With a one-Way valve Which alloWs air 
to eXit, but not enter, the chamber. As Water enters the loWer 
portion of the chamber, the ?oat and magnet rise and the 
reed sWitch is eventually closed. Air eXits through the 
one-Way valve, and as the Water level drops, a partial 
vacuum is created above the magnet in the top portion of the 
chamber. The partial vacuum prevents the magnet from 
dropping along With the Water. When the Water level drops 
beloW an air inlet contained Within the loWer portion of the 
chamber, air enters the chamber and the magnet drops, 
alloWing the motor to be deactivated. One problem is that 
the automatic control mechanism is only as reliable as the 
partial vacuum created. Thus, if the vacuum created is 
insufficient, the magnet Will drop along With the Water, 
causing cycling of the pump motor. If the vacuum is too 
strong, the magnet may not drop, causing continued running 
of the pump motor. 

[0008] US. Pat. Nos. 5,078,577 (Heckman), 4,678,403 
(Rudy et al), 4,171,932 (Miller) and 4,205,237 (Miller) refer 
to liquid pumps using an open detector device consisting of 
conductance sensors to detect the Water level, and hence, 
activate or deactivate the pump. The sensors are placed at a 
high Water level. When the Water reaches the high Water 
level and comes into contact With the sensors, a conduction 
path is created betWeen the sensors alloWing current sensing 
circuitry to activate the pump motor. When the Water drops 
beloW the high Water level, the conduction path is removed 
and the pump is deactivated. There are draWbacks to these 
systems. These systems rely on sensors that must be 
immersed in Water to operate the pump. The sensors used 
may become dirty, corroded or even broken, affecting the 
conductance of the sensors. In addition, the Water may 
contain a material affecting the conductance of the Water 
Which could also prevent the pump from being activated. 

[0009] US. Pat. No. 4,265,262 (Hotine) refers to a pump 
control system for a reservoir tank utiliZing an open detector 
device to detect the level of Water in the reservoir. The 
system uses a pair of conductance sensing probes at a high 
Water level and a pair of conductance sensing probes at a loW 
Water level. The reservoir pump is activated When Water 
reaches the pair of conductance sensors located at the high 
Water level and deactivated When the Water drops beloW the 
pair of conductance sensors located at the loW Water level. 
US. Pat. No. 4,766,329 (Santiago) also refers to a pump 
control system utiliZing an open detector device to detect 
high and loW Water levels. Three probes are arranged in a 
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staggered pattern such that there is one probe at the high 
Water level, a second probe at the loW Water level and a third 
probe located beloW the loW Water level. When Water rises 
to the high Water probe, all three probes are in contact With 
the Water and a conduction path is created Which energizes 
a relay to activate the pump. As the level of the Water drops, 
a conductance path is created betWeen the loW Water probe 
and the third probe Which energiZes a holding circuit to 
maintain the operation of the pump. When the level of the 
Water drops beloW the loW Water probe, the conductance 
path is removed and the pump is deactivated. These systems, 
hoWever, like the ones described above, rely on probes that 
must be immersed in salt Water to operate the pump. The 
probes used may become dirty, corroded or even broken, 
affecting the conductance of the probes. In addition, the 
Water may contain a material affecting the conductance of 
the Water Which could also prevent the pump from being 
activated. 

[0010] US. Pat. Nos. 5,076,763, 5,324,170 and 5,545,012 
(all to Anastos et al) refer to closed detector devices using a 
timer and an electrical condition sensor to activate and 
deactivate a bilge pump motor. At predetermined intervals, 
the timer sends a signal to activate the pump motor. Once 
activated, the condition sensor ascertains the load on the 
motor, Which is an indicator of the amount of physical 
resistance being experienced at the pump’s impellers due to 
the presence or absence of Water. If the presence of Water is 
detected, the pump remains on to pump out the Water. 
HoWever, if the presence of Water is not detected, the pump 
is shut off. The ’012 patent includes the use of a periodic 
duty cycle generator, Which includes a timer and a generator. 
The timer actuates the generator at a predetermined cycle, 
and the generator sends a signal to the motor to operate at a 
fraction of its full poWer (so the motor Will be less noisy). 
Once activated, the condition sensor ascertains the load on 
the motor as described above. U.S. Pat. No. 4,841,404 
(Marshall et al.) also uses a load sensor to deactivate an 
operating pump. These pumps, hoWever, have some draW 
backs. First, in order to sense the load on the motor, the 
motor must be turned on. The cycling of the motor creates 
noise, Which may not be desirable, particularly at night. In 
addition, the use of timers to activate the pump may be less 
ef?cient than a mechanism Which acts upon sensed infor 
mation to maintain the Water level, since a timer cannot take 
into account a change in condition such as, for example, a 
massive in?ux of Water. 

[0011] The aforementioned detection mechanisms utiliZe 
different “detection criteria” to determine activation and 
deactivation Water levels. These criteria include, but are not 
limited to sensing the load on an operating motor, detecting 
the level of a Water using a ?oat to trigger a reed sWitch and 
sensing a conductance path through Water. 

[0012] There is a need and desire for a liquid pump that 
utiliZes Water level detection mechanisms to activate and 
deactivate the pump that Will lessen cycling of the pump 
motor. The liquid pump detection mechanisms should also 
Withstand the extreme environment of a vessel’s bilge and, 
in particular, the corrosion problems attributable to Water. 
The liquid pump detection mechanisms should sense the 
level of the Water residing in a vessel’s bilge to take into 
account a change in Water condition such as, for example, a 
massive in?ux of Water. 
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SUMMARY 

[0013] The disadvantages of the prior art are overcome to 
a great extent by the present invention, Which in one 
embodiment provides a pump With separate pump activation 
and deactivation mechanisms that are both closed detector 
devices. The pump activation mechanism includes a ?oat 
device that activates the pump motor When Water Within the 
pump housing reaches a high Water level. The pump deac 
tivation mechanism includes a sensor that detects the load on 
the pump motor and deactivates it When the sensed load 
indicates that the Water Within the pump housing has reached 
a loW Water level. 

[0014] In another aspect of the invention, a pump With 
separate activation and deactivation mechanism is provided. 
The activation and deactivation mechanisms use different 
detecting criteria to determine activation and deactivation 
Water levels. 

[0015] In another aspect, a control circuit for a liquid 
pump includes an activation circuit and a pump deactivation 
circuit. The circuits are coupled to a trigger circuit Which 
operates an activation sWitch for the pump. The activation 
circuit generates an activation signal When the liquid reaches 
the ?rst level and the pump deactivation circuit generates a 
deactivation signal When the liquid reaches a second level. 
The trigger circuit closes and opens the activation sWitch to 
activate and deactivate the pump responsive to the activation 
and deactivation signals. 

[0016] In yet another aspect of the invention, a ?oating 
apparatus for detecting a level of Water includes a ?oat 
assembly and a ?oat compartment. The ?oat compartment 
includes an inner surface and is slightly larger than the ?oat 
assembly. The ?oat assembly is disposed Within said inner 
surface. The compartment contains a ?rst Wall With an 
opening to alloW liquid to enter the compartment and the 
?oat assembly rises With a level of the liquid and is guided 
by the inner surface. 

[0017] In yet another aspect of the invention, a method of 
controlling a pump adapted to pump liquid comprises: 
providing a ?rst closed detector device, said ?rst closed 
detector device determining When the liquid has reached the 
?rst level; activating the pump When the ?rst closed detector 
device indicates that the liquid has reached the ?rst level; 
providing a second closed detector device, said second 
closed detector device determining When the liquid has 
reached a second level by sensing an electrical condition of 
the activated pump; and deactivating the pump When the 
second closed detector device has detected an electrical 
condition indicating that the liquid has dropped to a second 
level. 

[0018] In still a further aspect of the invention, a method 
of controlling a pump adapted to pump liquid comprises: 
providing a ?rst closed detector device, said ?rst closed 
detector device determining When the liquid has reached the 
?rst level; activating the pump When the ?rst closed detector 
device indicates that the liquid has reached the ?rst level; 
providing a second closed detector device, said second 
closed detector device determining When the liquid has 
reached a second level; and deactivating the pump When the 
second closed detector device has detected that the liquid 
has dropped to a second level. 

[0019] It is an object of the invention to provide a pump 
and a controller for a liquid level maintaining system. 
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[0020] It is a further object of the invention to provide a 
pump and controller for a liquid level maintaining system 
With an activation mechanism and a separate deactivation 
mechanism. 

[0021] It is a further object of the invention to provide a 
pump and a controller With an activation mechanism and a 
separate deactivation mechanism using different criteria to 
detect different Water levels. 

[0022] It is yet another object of the present invention to 
provide a pump and a controller With separate mechanisms 
to activate and deactivate the pump that Will lessen the 
cycling of the pump’s motor. 

[0023] It is still another object of the present invention to 
provide a pump and controller With separate mechanisms to 
activate and deactivate the pump that Will Withstand the 
eXtreme environment of a vessel’s bilge and, in particular, 
the corrosion problems attributable to Water. 

[0024] It is still a further object of the present invention to 
provide a pump and controller With separate mechanisms to 
activate and deactivate the pump that senses the level of the 
Water residing in a vessel’s bilge to take into account 
changes in the Water level. 

[0025] Other objects, features and advantages of the 
present invention Will become apparent from the folloWing 
detailed description and draWings of preferred embodiments 
of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] FIG. 1 is a perspective vieW of a bilge pump 
constructed in accordance With a ?rst preferred embodiment 
of the present invention. 

[0027] FIG. 2 is a top vieW of the bilge pump of FIG. 1. 

[0028] FIG. 3 is a bottom vieW of the bilge pump of FIG. 
1. 

[0029] 
FIG. 1. 

[0030] FIG. 5 is a front vieW of the bilge pump of FIG. 
1. 

FIG. 4 is a right side vieW of the bilge pump of 

[0031] FIG. 6 is a left side vieW of the bilge pump of FIG. 
1. 

[0032] FIG. 7 is a rear vieW of the bilge pump of FIG. 1. 

[0033] FIG. 8 is a cross-sectional vieW taken along line 
VIII-VIII of FIG. 7. 

[0034] FIG. 9 is a cross-sectional vieW taken along line 
IX-IX of FIG. 7. 

[0035] FIG. 10 is a cross-sectional vieW taken along line 
X-X of FIG. 8. 

[0036] FIG. 11 is a circuit diagram of a preferred embodi 
ment of a pump controller circuit used With the bilge pump 
of FIG. 1. 

[0037] FIG. 12 is a vieW like FIG. 8 shoWing an alternate 
?oat construction in accordance With the present invention. 

[0038] FIG. 13 is a cross-sectional vieW taken along line 
XIII-XIII of FIG. 12. 
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[0039] FIG. 14 is a vieW like FIG. 8 shoWing a second 
alternate ?oat construction in accordance With the present 
invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0040] With reference to FIGS. 1-10, a bilge pump 10 is 
shoWn according to a preferred embodiment of the present 
invention. With speci?c reference to FIG. 8, the bilge pump 
10 includes a motor 12 and a ?oat assembly 40 encased 
Within a bilge pump housing 30, and a strainer portion 32 
attached to the housing 30. The housing 30 includes a top 
cap 11 and tWo housing Wall portions 31, 37. The top cap 11 
is sealed by Welding it to the Wall portions 31, 37. Never 
theless, it is to be understood that the top cap 11 may be 
sealed to the Wall portions 31, 37 by another suitable means, 
or instead may be removable sealed therefrom. 

[0041] The housing 30 and the strainer portion 32 have an 
elongated pro?le. The elongated pro?le of the housing 30 
and strainer portion 32 provides for a compact positioning of 
the numerous components of the bilge pump 10. Each Wall 
portion 31, 37 of the housing 30 includes a closure tab 60 
having an engagement portion 64. The strainer portion 32 
includes closure locks 62 to lockingly engage the closure 
tabs 60 of the housing 30. The housing 30 and the strainer 
portion 32 are detachably connected by inserting the closure 
tabs 60 Within the closure locks 62 until the engagement 
portions 64 engage the locks 62. 

[0042] The motor 12 includes an impeller 14 generally 
positioned Within the strainer portion 32 of the pump 10. The 
impeller 14 rotates at revolutions suf?cient to force Water or 
other liquid out of the pump 10 through a discharge port 34 
located on the ?rst Wall portion 31 at a position above the 
strainer portion 32. 

[0043] The motor 12 is held stationary Within the pump 
housing 30 by a motor housing section 16, Which includes 
an inner housing portion 18 and an outer housing portion 20. 
The portions 18 and 20 act to prevent liquid from coming 
into contact With the motor 12. The motor housing section 16 
is in connection With and formed as a unit With the ?rst Wall 
portion 31. The motor housing section 16 is further formed 
as a unit With a printed circuit board housing portion 52 
Which supports and partially encases a printed circuit board 
(PCB) 58 having a position sensor sWitch, such as, for 
eXample, a reed sWitch 42 located thereon (described in 
greater detail beloW). While the position sensor sWitch of the 
present invention Will be discussed as being a reed sWitch, 
it is to be understood that other suitable position sensor 
sWitches may be used. 

[0044] A loWer segment of the Wall portion 31 is in 
physical connection With a noZZle case 22, Which encircles 
the impeller 14. The noZZle case 22 eXtends to and is formed 
as a unit With a ?oat compartment Wall 25. Located at a 
loWer portion of the noZZle case 22 in proXimity to the 
impeller 14 is an opening 26 to alloW liquid entering the 
strainer portion 32 to enter the noZZle case 22, so as to be 
acted upon by the impeller 14. 

[0045] The strainer portion 32 also includes a protrusion 
57 Which receives and engages the noZZle case 22 and the 
loWer segment of the ?rst Wall portion 31. Speci?cally, the 
Wall portion 31 includes a groove 63, into Which is received 
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a tongue 61 of the nozzle case 22. During assembly, the 
tongue 61 is positioned in the groove 63 and the noZZle case 
22 and ?oat compartment Wall 25 are sWung up such that the 
Wall 25 contacts the second Wall portion 37. After attaching 
the Wall 25 to the ?oat compartment 41 (to be described 
below), the strainer portion 32 is then snapped onto the 
loWer portion of the pump 10 such that the protrusion 57 
covers the tongue 61 and groove 63. This arrangement is 
used to keep the pressure build-up Within the pump 10 from 
causing damage to the housing 30. 

[0046] The strainer portion 32 includes a plurality of 
generally vertically aligned openings 23 and a loWer portion 
33, Which itself includes one or more openings 35 (FIG. 3). 
The openings 23 and 35 alloW liquid to enter the strainer 
portion 32. 

[0047] The ?oat compartment Wall 25 is in physical con 
nection With the outer housing portion 20, and together With 
the second Wall portion 37 form a ?oat compartment 41. The 
second Wall portion 37 has a vertical slot 39. The slot 39 
alloWs liquid to enter the ?oat compartment 41. The ?oat 
compartment 41 contains a plurality of guidance supports 47 
used to guide the ?oat assembly 40 as described in detail 
beloW. 

[0048] The motor 12 is electrically connected to a poWer 
source through an electrical connector 36. Preferably, the 
poWer source is a 12-volt direct current battery, although 
other suitable poWer sources may be utiliZed. The electrical 
connector 36 enters the bilge pump housing 30 through an 
opening 24 in the second Wall portion 37. The portion of 
connector 36 entering the housing 30 is encased Within a 
grommet 38 Which partially eXtends into the printed circuit 
board housing portion 52. The grommet 38 provides pro 
tection to the connector 36 and assists in preventing discon 
nection of the connector 36 from the PCB 58. 

[0049] Next Will be described the ?oat compartment 41. 
The ?oat assembly 40 is positioned Within the compartment 
41 and includes a ?oat housing 48. The assembly 40 has a 
roughly square-shape. Encased Within the ?oat assembly 40 
is a magnet 46. Preferably, the magnet 46 is centrally 
positioned Within the ?oat housing 48. The ?oat assembly 40 
is formed of materials suitable to make the assembly 40 as 
a Whole less dense than Water, such that it is able to ?oat on 
Water. 

[0050] The plurality of guidance supports 47 eXtend ver 
tically along the second Wall portion 37 and the outer 
housing portion 20. As shoWn in FIG. 9, four such supports 
47 are positioned Within the compartment 41 such that tWo 
of the supports 47 are on one side of the ?oat assembly 40 
and the other tWo supports 47 are on a side opposite the ?rst 
tWo supports 47. Other spacings and alignments of supports 
47 may also be used. The supports 47 assist in aligning the 
?oat assembly 40 Within the compartment 41 such that the 
magnet 46 remains aligned With the reed sWitch 42 residing 
on the PCB 58 as the Water level Within the compartment 41 
repeatedly rises and falls. In addition, the supports 47 
prevent the ?oat assembly 40 from being stuck Within the 
compartment 41 since the supports 47 prevent the assembly 
40 from tipping over. 

[0051] In addition to the guidance supports 47, the com 
partment includes tWo circular bases 45 Which also assist in 
aligning the ?oat assembly 40 Within the compartment 41. 
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The PCB 58 is attached to the printed circuit board housing 
52 and to the ?oat compartment 41 by heat stakes positioned 
in the bases 45. The ?oat compartment Wall 25 is also 
attached to the ?oat compartment 41 by screWs 51 posi 
tioned in the bases 45. ScreWs 51 are inserted into the bases 
45 to hold the noZZle case 22 to the compartment 41. 

[0052] The reed sWitch 42 is located vertically above the 
?oat assembly 40 and is affixed to the PCB 58. The PCB 58 
is supported by the printed circuit board housing 52 Which 
is contiguous With the motor housing section 16. 

[0053] The ?oat assembly 40 and reed sWitch 42 co-act to 
engage the motor 12. Water enters the pump 10 through the 
openings 23 and 35 and the slot 39. Since the ?oat assembly 
40 is less dense than Water, the assembly 40 Will ?oat and 
Will rise With the Water as is enters the compartment 41 
through the slot 39. As the Water level continues to rise, the 
magnet 46 moves closer to the reed sWitch 42. The magnet 
46 Will eventually move close enough to the reed sWitch 42 
such that the sWitch 42 Will co-act With the magnetic forces 
of the magnet 46 Which closes the sWitch 42. Once closed, 
the circuitry on the PCB 58 activates the motor 12. A 
description of the circuitry included on the PCB 58 Will be 
provided beloW With reference to FIG. 11. 

[0054] The impeller 14 is engaged by the activated motor 
12. The rotational speed of the impeller 14 is suf?cient to 
force Water resident Within the noZZle case 22 to move 
upWardly and out of the pump 10 through the discharge port 
34. The motor 12 and the impeller 14 continue to discharge 
Water out of the discharge port 34 until the motor 12 is 
deactivated. 

[0055] FIG. 11 illustrates the circuitry of the PCB 58 
Which is used to control the activation and deactivation of 
the motor 10. The circuitry includes a ?rst transistor 106, a 
pump activation circuit 80, a voltage sensing resistor 104, a 
pump deactivation circuit 98 and a pump trigger circuit 90. 

[0056] ApoWer conditioning circuit 70 may also be incor 
porated into the PCB 58 circuitry to ?lter out noise and to 
prevent abnormal poWer supply voltages such as, for 
eXample, an over-voltage condition. The poWer conditioning 
voltage output V2 (the second supply voltage V2) Would be 
used to poWer the circuitry instead of a direct connection to 
the poWer supply. Preferably, the poWer supply is a 12 volt 
direct current (DC) marine battery. The poWer conditioning 
circuit 70 includes a varistor 72, a ?rst diode 71 and a ?rst 
capacitor 73. The varistor 72 is connected across the termi 
nals of the poWer supply (e.g., battery). The ?rst diode 71 
and the ?rst capacitor 73 are connected in parallel to the 
varistor 72. The varistor 72 provides over-voltage protection 
While the ?rst capacitor 73 ?lters out the high frequency 
component of any noise. The circuit 70 has tWo output 
supply voltages V1 and V2 used to energiZe the remainder 
of the PCB’s 58 circuitry and the pump motor 12. 

[0057] The ?rst transistor 106 can be a p-channel metal 
oXide-semiconductor ?eld-effect transistor (MOSFET) or 
any transistor that is activated by a loW (or negative) voltage. 
The ?rst transistor 106 is connected to the positive voltage 
terminal of the bilge pump motor 12 and serves as a 
normally open sWitch until a ground voltage is applied to its 
gate terminal. Once a ground voltage is applied to the gate 
terminal of the ?rst transistor 106, the ?rst transistor 106 is 
energiZed, that is, the normally open sWitch is closed, 
connecting the pump motor 12 to the ?rst supply voltage VI. 
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[0058] The activation circuit 80 generates an activation 
signal When the Water Within the pump housing 30 reaches 
the high Water level. The activation circuit 80 includes the 
reed sWitch 42, ?rst, second, third and fourth resistors 81, 
82, 83, 86, a second diode 84 and a ?rst comparator 85. The 
reed sWitch 42 is connected betWeen a ground voltage and 
a ?rst input 85a of the ?rst comparator 85. The second diode 
84 is coupled betWeen the second supply voltage V2 and the 
reed sWitch 42. The reed sWitch 42 is normally open and 
While open, a ?oating voltage is present at the ?rst input 85a 
of the comparator 85. When the magnet 46 (FIG. 8) moves 
close enough to the reed sWitch 42, the sWitch 42 Will co-act 
With the magnetic forces of the magnet 46 and dose, 
connecting the ?rst input 85a of the comparator 85 to 
ground. 
[0059] The ?rst resistor 81 is connected betWeen the 
second supply voltage V2 and a second input 85b of the ?rst 
comparator 85. The second and third resistors 82, 83 are 
connected betWeen a ground voltage and the output of the 
?rst comparator 85 forming a feedback loop to the second 
input 85b. The con?guration of the ?rst, second and third 
resistors 81, 82, 83 provide a reference voltage at the second 
input 85b of the ?rst comparator 85. The reference voltage 
Will be less than the ?oating voltage at the ?rst input 85a 
When the reed sWitch 42 is open, but greater than the ground 
voltage When the reed sWitch 42 is closed. In operation, the 
output of the ?rst comparator 85 remains loW until the reed 
sWitch 42 is closed. When the reed sWitch 42 is closed, the 
voltage at the second input 85b is greater than the voltage at 
the ?rst input 85a and thus, the output 85c of the ?rst 
comparator 85 goes high. The output 85c of the ?rst com 
parator 85 serves as a pump activation signal Which, as Will 
be described beloW, is used by the trigger circuit 90 to 
energiZe the ?rst transistor 106 and activate the pump motor 
12. The fourth resistor 86 serves as a limiting resistor Which 
ensures that the output 85c is at a proper electrical level for 
the remainder of the PCB’s 58 circuitry. 

[0060] The voltage sensing resistor 104 is connected to the 
negative voltage terminal of the bilge pump motor 12. When 
the pump motor 12 is operating, a current ?oWs through the 
voltage sensing resistor 104 generating a voltage corre 
sponding to the load on the operating motor 12. As Will be 
discussed beloW, When the Water being pumped is at the high 
level, the load on the motor 12 increases and, thus, the 
voltage across the sensing resistor 104 increases. When the 
Water being pumped is at the loW Water level, the load on the 
motor 12 decreases and, thus, the voltage across the sensing 
resistor 104 decreases (hereinafter the “loW Water voltage”). 

[0061] The pump deactivation circuit 98 is coupled to the 
voltage sensing resistor 104 and generates a deactivation 
signal When the Water being pumped by the motor is at a loW 
Water level. The pump deactivation circuit 98 includes a 
reference circuit 94, a second comparator 100, a third diode 
101, a seventh resistor 102 and a second capacitor 99. The 
reference circuit 94 includes ?fth and siXth resistors 95, 96 
connected in series and connected betWeen the second 
supply voltage V2 and the ground voltage. The series 
connection of the ?fth and siXth resistors 95, 96 is used as 
the ?rst input 100a of the second comparator 100. The 
values of the resistors 95, 96 are chosen such that a reference 
voltage equaling the loW Water voltage is present at the ?rst 
input 100a of the second comparator 100. The reference 
voltage can be slightly less than the loW Water voltage to 
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provide a small voltage margin to ensure that the Water 
Within the housing 30 is at the loW Water level. 

[0062] The second capacitor 99 is connected betWeen the 
second input 100b of the second comparator 100 and the 
ground voltage. The second input 100b is also connected 
through the seventh resistor 102 to the voltage sensing 
resistor 104. Thus, the voltage across the sensing resistor 
104 is an input into the second comparator 100. The output 
100c of the second comparator is high While the reference 
voltage (?rst input 100a) is greater than the voltage across 
the sensing resistor 104 (second input 100b). Once the 
voltage across the sensing resistor 104 drops beloW the 
reference voltage, the output 100c of the second comparator 
100 goes loW (or negative). This loW output is used as the 
pump deactivation signal Which is passed through the third 
diode 101 to the trigger circuit 90. When the trigger circuit 
90 receives the pump deactivation signal it turns off the ?rst 
transistor 106 Which deactivates the pump motor 12. 

[0063] The pump trigger circuit 90 is coupled to the ?rst 
transistor 106, the pump activation circuit 80 and the pump 
deactivation circuit 98. The trigger circuit 90 energiZes the 
?rst transistor 106 and, thus, turns on the pump motor 12 in 
response to the activation signal. The trigger circuit 90 Will 
turn off the ?rst transistor 106 and, thus, turn off the pump 
motor 12 in response to the deactivation signal. The trigger 
circuit 90 includes a second transistor 92 and an eighth 
resistor 91. The second transistor 92 can be an npn sWitching 
transistor Which is activated by a high (or positive) voltage. 
The second transistor 92 and the eighth resistor 91 are 
connected in series betWeen the second supply voltage V2 
and the ground voltage. The series connection is also con 
nected to the gate terminal of the ?rst transistor 106 at a node 
93. The node 93 serves as the output of the trigger circuit 90. 

[0064] The trigger circuit 90 operates as folloWs. When 
the activation signal is received from the activation circuit 
80, the second transistor 92 is energiZed. Once energiZed, the 
second transistor 92 pulls the voltage present at node 93 to 
ground. Thus, a loW voltage is applied to the ?rst transistor 
106 and, since the ?rst transistor 106 is activated by a loW 
voltage, the ?rst transistor 106 becomes energiZed and 
activates the pump motor 12. When the deactivation signal 
is received from the deactivation circuit 98, the second 
transistor 92 is turned off. It must be noted that the activation 
signal Will not be present at this time since the Water has 
dropped Well beloW a level that Would cause the magnet 46 
to close the reed sWitch 42. Once the second transistor 92 is 
turned off, the voltage across the eighth resistor 91 is present 
at node 93. This is a high voltage Which is applied to the ?rst 
transistor 106 and, since the ?rst transistor 106 is turned off 
by a high voltage, the ?rst transistor 106 is turned off. This 
deactivates the pump motor 12. 

[0065] The bilge pump 10 of the present invention utiliZes 
a ?oat assembly 40 that activates the pump motor 12 When 
Water Within the pump housing 30 reaches a high Water 
level. The pump 10 utiliZes a separate deactivation mecha 
nism that includes a sensor 104 to detect the load on the 
pump motor 12 and deactivates the motor 12 When the 
sensed load indicates that the Water Within the housing 30 
has reached a loW Water level. By using a deactivation 
mechanism that is separate from the activation mechanism, 
the pump 10 of the present invention prevents excessive 
cycling of the motor 12. By avoiding the use of conductance 
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sensors that must be immersed in salt Water, the bilge 
pump’s 10 activation and deactivation mechanisms can 
Withstand the extreme environment of a vessel’s bilge and, 
in particular, the problems attributable to salt Water. In 
addition, by using a ?oat assembly 40 as the activation 
mechanism, the bilge pump 10 senses the level of the Water 
residing in a vessel’s bilge to take into account sudden 
changes such as, for example, a massive in?ux of Water. 

[0066] With reference to FIGS. 12-13, a bilge pump 110 
constructed in accordance With a second preferred embodi 
ment of the present invention is shoWn. It must be noted that 
the bilge pump 110 of this embodiment contains the same 
pro?le and is con?gured exactly the same as the bilge pump 
10 of the ?rst preferred embodiment With the major differ 
ence being the con?guration of the ?oat assembly 140 as 
described beloW. The same reference numerals Will be used 
for like elements and functions. 

[0067] The housing 130 is slightly modi?ed as folloWs. 
The motor housing section 16 is further formed as a unit 
With a reed sWitch housing portion 152. A loWer segment of 
the Wall portion 31 is in physical connection With the noZZle 
case 22, Which encircles the impeller 14. The noZZle case 22 
extends to and is formed as a unit With a ?oat compartment 
Wall 125, Which includes a magnet channel portion 127. The 
magnet channel portion 127 extends upWardly from the Wall 
125 and forms a magnet channel 144. Located at a loWer 
portion of the noZZle case 22 in proximity to the impeller 14 
is the opening 26 to alloW liquid entering the strainer portion 
32 to enter the noZZle case 22, so as to be acted upon by the 
impeller 14. The housing 130 is also modi?ed by having the 
grommet 38 connected to and supported by the reed sWitch 
housing portion 152 through an opening 153. 
[0068] The ?oat compartment Wall 125 is in physical 
connection With the outer housing portion 20, and together 
With the Wall portion 31 form a ?oat compartment 141. The 
?oat compartment 141 is in ?uid connection With the 
strainer portion 32 through the magnet channel 144. 

[0069] Next Will be described the ?oat compartment 141. 
The ?oat assembly 140 is positioned Within the compart 
ment 141 and includes a ?oat housing 148. The assembly 
140 has a generally toroidal or doughnut-shaped cap and a 
leg 149 and has a roughly T-shaped cross-section. Encased 
Within the ?oat assembly 140 is a magnet 146. Preferably, 
the magnet 146 is positioned partially Within the leg 149 of 
the ?oat housing 148. The ?oat assembly 140 is formed of 
materials suitable to make the assembly 140 as a Whole less 
dense than Water, such that it is able to ?oat. 

[0070] The ?oat assembly 140 is positioned Within the 
?oat compartment 141 such that the leg 149 extends into the 
magnet channel 144. The diameter of the leg 149 is smaller 
than the Width of the channel 144, alloWing relatively 
frictionless movement of the leg 149 Within the channel 144. 
Further, the diameter of the cap of the ?oat assembly 140 is 
smaller than the Width of the compartment 141. 

[0071] A plurality of guidance supports 147 extend verti 
cally along the Wall portion 31 and the inner housing portion 
18. As shoWn in FIG. 13, four such supports 147 are 
positioned roughly ninety degrees (90°) apart. Other spac 
ings and alignments of supports 147 may also be used. The 
supports 147 assist in aligning the ?oat assembly 140 Within 
the compartment 141 such that the leg 149 remains Within 
the channel 144 as the Water level Within the compartment 
141 repeatedly rises and falls. 

[0072] As in the ?rst preferred embodiment, the reed 
sWitch 42 is located vertically above the ?oat assembly 140 
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and is af?xed to the PCB 58. The PCB 58 is supported by the 
reed sWitch housing portion 152 Which is contiguous With 
the motor housing section 16. 

[0073] The ?oat assembly 140 and the reed sWitch 42 
co-act to engage the motor 12. As Water enters the pump 110 
through the openings 23, 35, the Water level Within the pump 
110 rises into the channel 144. Since the ?oat assembly 140 
is less dense than Water, the assembly 140 Will ?oat and Will 
rise With the Water. As the Water level continues to rise, the 
magnet 146 moves closer to the reed sWitch 42. The magnet 
146 Will eventually move close enough to the reed sWitch 42 
such that the sWitch 42 Will co-act With the magnetic forces 
of the magnet 146, signaling through the PCB 58 the motor 
12 to engage. 

[0074] It must be noted that the bilge pump 110 con 
structed in accordance With the second preferred embodi 
ment of the present invention is deactivated in the same 
manner as the pump 10 constructed in accordance With the 
?rst preferred embodiment. It must also be noted that in 
either embodiment, the ?oat assembly 40, 140 can be any 
suitable shape and is not limited to the shapes illustrated in 
the ?gures. In addition, it must be noted that the reed sWitch 
42 does not have to reside on the PCB 58 itself. For example, 
as illustrated in FIG. 14, the reed sWitch 42 is positioned 
Within a sWitch channel 244 formed Within a reed sWitch 
housing 252. A ?oat assembly 240 surrounds the channel 
244, and as described in detail above in reference to the other 
embodiments, When the ?oat assembly 240 rises With the 
Water level, a magnet 246 af?xed to the assembly 240 
co-acts With the reed sWitch 42 to activate the pump motor 
12. 

[0075] With reference to FIG. 14, a bilge pump 210 
constructed in accordance With a third preferred embodi 
ment of the present invention is shoWn. It must be noted that 
the bilge pump 210 of this embodiment contains essentially 
the same pro?le and con?guration as the bilge pump 10 of 
the ?rst preferred embodiment With the major differences 
being that the discharge port 34 and the electrical connector 
36 are on the same side of the pump housing 230 and that 
the con?guration of the ?oat assembly 240 has been changed 
as described beloW. The same reference numerals Will be 
used for like elements and functions. 

[0076] The housing 230 is modi?ed as folloWs. The motor 
housing section 216 is further formed as a unit With a reed 
sWitch housing portion 252 Which supports and partially 
encases the reed sWitch 42. The reed sWitch housing portion 
252 includes a ?oat compartment Wall 250 extending from 
the motor housing section 16 Which forms a sWitch channel 
portion 244 Within the housing portion 252. In addition, the 
?oat compartment Wall 250 is in physical connection With 
the outer housing portion 20, and together With the Wall 
portion 31 form a ?oat compartment 241. 

[0077] Next Will be described the ?oat compartment 241. 
The ?oat assembly 240 is positioned Within the compart 
ment 241 and includes a ?oat housing 248. The assembly 
240 is generally rectangular in shape, includes a top portion 
249 and surrounds the sWitch channel 244. Encased Within 
the ?oat assembly 240 is a magnet 246. As With the 
previously described ?oat assemblies, the ?oat assembly 
240 is formed of materials suitable to make the assembly 
240 as a Whole less dense than Water, such that it is able to 
?oat. 

[0078] The reed sWitch 42 is positioned Within the channel 
244 and is electrically connected to the PCB 58. The PCB 58 
is supported by the ?oat compartment Wall 250. 
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[0079] The ?oat assembly 240 and the reed switch 42 
co-act to engage the motor 12. As Water enters the pump 210 
through the openings 23, 35, the Water level Within the pump 
210 rises around the channel 244. Since the ?oat assembly 
240 is less dense than Water, the assembly 240 Will ?oat and 
Will rise With the Water. As the Water level continues to rise, 
the magnet 246 moves closer to the reed sWitch 42. The 
magnet 246 Will eventually move close enough to the reed 
sWitch 42 such that the sWitch 42 Will co-act With the 
magnetic forces of the magnet 246, signaling through the 
PCB 58 the motor 12 to engage. 

[0080] It must be noted that the bilge pump 210 con 
structed in accordance With the third embodiment of the 
present invention is deactivated in the same manner as the 
pump 10 constructed in accordance With the ?rst described 
embodiment. 

[0081] Although the present invention has been described 
With reference to a bilge pump, it is apparent to one skilled 
in the art that the present invention can also be used as a 
sump pump and other similar type pumps. 

[0082] While the invention has been described in detail in 
connection With preferred embodiments knoWn at the time, 
it should be readily understood that the invention is not 
limited to such disclosed embodiments. Rather, the inven 
tion can be modi?ed to incorporate any number of varia 
tions, alterations, substitutions or equivalent arrangements 
not heretofore described, but Which are commensurate With 
the spirit and scope of the invention. Accordingly, the 
invention is not to be seen as limited by the foregoing 
description, but is only limited by the spirited scope of the 
appended claims. 

What is claimed as neW and desired to be protected by 
Letters Patent of the United States is: 
1. A pump comprising: 

a pump housing including a ?rst portion having a port and 
a second portion having a plurality of openings formed 
therein, said plurality of openings being adapted to 
alloW liquid to enter said housing; 

a motor disposed Within said housing, said motor adapted 
to cause the liquid present in said housing to be 
discharged through said port; 

an activator electrically connected to said motor, said 
activator activating said motor When the liquid present 
in said housing reaches a ?rst level, said activator using 
a ?rst detection criteria to detect When the liquid 
reaches the ?rst level; and 

a deactivator electrically connected to said motor, said 
deactivator deactivating said motor When the liquid 
present in said housing reaches a second level, said 
deactivator using a second detection criteria to detect 
When the liquid reaches the second level, Wherein said 
?rst detection criteria is different from said second 
detection criteria. 

2. The pump of claim 1, Wherein said deactivator com 
prises a sensor, said sensor deactivating said motor upon 
detecting a voltage of said motor indicative of said second 
level. 

3. The pump of claim 1, Wherein said activator comprises: 

a sWitch disposed Within said ?rst portion and being 
electrically connected to said motor, said sWitch acti 
vating said motor When in a dosed position; and 
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a ?oat assembly disposed Within said housing, said 
assembly rising With a level of the liquid entering said 
housing, said assembly being adapted to close said 
sWitch When the liquid in the housing has reached said 
?rst level. 

4. The pump of claim 3, Wherein said sWitch is a position 
sensor sWitch. 

5. The pump of claim 4, Wherein said ?oat assembly 
comprises: 

a ?oat; and 

a magnet af?Xed to said ?oat, said magnet adapted to close 
said position sensor sWitch When said ?oat reaches said 
?rst level. 

6. The pump of claim 5, Wherein said position sensor 
sWitch is a reed sWitch. 

7. The pump of claim 6, Wherein said pump housing 
includes a ?oat compartment disposed therein, said com 
partment being slightly larger than said ?oat and having a 
?rst surface for guiding said ?oat Within said chamber, said 
compartment having a ?rst side de?ned by a Wall of said 
upper portion, said ?rst side having an opening adapted to 
alloW liquid to enter said compartment, said ?oat assembly 
being disposed Within said ?rst surface of said compartment. 

8. The pump of claim 7, Wherein said ?oat has a square 
shape. 

9. The pump of claim 7, Wherein said ?oat has a toroidal 
shape. 

10. The pump of claim 1, Wherein said upper portion 
includes a plurality of closure tabs, each of said tabs having 
a closure lock, and Wherein said loWer portion includes a 
plurality of closure engagements, each of said engagements 
corresponding to a respective closure tab, said ?rst portion 
being detachably connected to said second portion by insert 
ing said locks into said engagements. 

11. The pump of claim 10, Wherein said housing has an 
elongated pro?le. 

12. A pump comprising: 

a pump housing, said housing including a ?rst portion 
With a port formed therein and a second portion having 
a plurality of openings formed therein, said plurality of 
openings adapted to alloW liquid to enter said housing; 

a motor disposed Within said housing, said motor causing 
liquid present in said housing to be discharged through 
said port When said motor is activated; 

an activator electrically connected to said motor, said 
activator activating said motor When the liquid present 
in said housing reaches a ?rst level, said activator 
comprising a closed detector device; and 

a deactivator electrically connected to said motor, said 
deactivator deactivating said motor When the liquid 
present in said housing reaches a second level, said 
deactivator comprising a closed detector device. 

13. The pump of claim 12, Wherein said deactivator 
comprises a sensor, said sensor deactivating said motor upon 
detecting a voltage of said motor indicative of said second 
level. 

14. The pump of claim 12, Wherein said activator com 
prises: 

a sWitch disposed Within said ?rst portion and being 
electrically connected to said motor, said sWitch acti 
vating said motor When in a closed position; and 

a ?oat assembly disposed Within said housing, said 
assembly rising With a level of the liquid entering said 
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housing, said assembly being adapted to close said 
switch When the liquid in the housing has reached said 
?rst level. 

15. The pump of claim 14, Wherein said sWitch is a 
position sensor sWitch. 

16. The pump of claim 15, Wherein said ?oat assembly 
comprises: 

a ?oat; and 

a magnet af?Xed to said ?oat, said magnet closing said 
position sensor sWitch When said ?oat reaches the ?rst 
level. 

17. The pump of claim 16, Wherein said position sensor 
sWitch is a reed sWitch. 

18. The pump of claim 17, Wherein said pump housing 
includes a ?oat compartment disposed therein, said com 
partment being slightly larger than said ?oat and having a 
?rst surface for guiding said ?oat Within said chamber, said 
compartment having a ?rst side de?ned by a Wall of said 
upper portion, said ?rst side having an opening adapted to 
alloW liquid to enter said compartment, said ?oat assembly 
being disposed Within said ?rst surface of said compartment. 

19. The pump of claim 18, Wherein said ?oat has a square 
shape. 

20. The pump of claim 18, Wherein said ?oat has a 
toroidal shape. 

21. The pump of claim 12, Wherein said upper portion 
includes a plurality of closure tabs, each of said tabs having 
a closure lock, and said loWer portion includes a plurality of 
closure engagements, each of said engagements correspond 
ing to a respective closure tab, Wherein said ?rst portion is 
detachably connected to said second portion by inserting 
said locks into said engagements. 

22. The pump of claim 21 Wherein said housing has an 
elongated pro?le. 

23. A bilge pump apparatus comprising: 

pump housing means, said housing means including a ?rst 
portion With a port formed therein and a second portion 
having a plurality of openings formed therein, said 
plurality of openings adapted to alloW liquid to enter 
said housing means; 

a motor disposed Within said housing means, said motor 
having an impeller extending into said loWer portion, 
said impeller adapted to cause the liquid to be dis 
charged through said port When said motor is activated; 

means for activating said motor When the liquid present in 
said housing means reaches a ?rst level, said activating 
means using a ?rst detection criteria to detect When the 
liquid reaches the ?rst level; and 

means for deactivating said motor When the liquid present 
in said housing means reaches a second level, said 
deactivating means using a second detection criteria to 
detect When the liquid reaches the second level, 
Wherein said ?rst detection criteria is different from 
said second detection criteria. 

24. The apparatus of claim 23, Wherein said deactivating 
means comprises voltage detection means for detecting a 
voltage of said motor indicative of said second level. 

25. The apparatus of claim 23, Wherein said activating 
means comprises: 

sWitching means for sWitching on and off said motor, said 
sWitching means being disposed Within said ?rst por 
tion and being electrically connected to said motor; and 
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sWitch control means for closing said sWitch When the 
liquid in the housing has reached said ?rst level, said 
sWitch control means being disposed Within said hous 
mg. 

26. The apparatus of claim 25, Wherein said sWitch means 
is a position sensor sWitch. 

27. The apparatus of claim 26, Wherein said sWitch control 
means comprises: 

a ?oat; and 

a magnet affixed to said ?oat, said magnet closing said 
position sensor sWitch When said ?oat reaches the ?rst 
level. 

28. The apparatus of claim 27, Wherein said position 
sensor sWitch is a reed sWitch. 

29. The apparatus of claim 28, Wherein said pump housing 
means includes a compartment for encasing said sWitch 
control means, said compartment being slightly larger than 
said sWitch control means and having an inner surface for 
guiding said sWitch control means Within said compartment, 
said compartment having a ?rst side de?ned by a Wall of said 
upper portion, said ?rst side having an opening to alloW the 
liquid to enter said compartment, said sWitch control means 
being disposed Within said inner surface of said compart 
ment. 

30. The apparatus of claim 29, Wherein said ?oat has a 
square shape. 

31. The apparatus of claim 29, Wherein said ?oat has a 
toroidal shape. 

32. A bilge pump comprising: 

an upper portion, said upper portion having an open ?rst 
side, said upper portion having a second side With a 
discharge port formed therein; 

a straining portion, said straining portion having an open 
?rst side, said open ?rst side of said straining portion 
being detachably connected to said open side of said 
upper portion to de?ne a bilge pump housing, said 
straining portion having a plurality of openings formed 
therein, said openings alloWing Water to enter said bilge 
pump housing; 

a motor housing disposed Within said upper portion, said 
housing having an open ?rst side; 

a noZZle case disposed Within said straining portion, said 
noZZle case having an open ?rst side, said open ?rst 
side of said noZZle case being coupled to said open ?rst 
side of said motor housing, said noZZle case having a 
second side With an opening to alloW Water to enter said 
noZZle case; 

a motor disposed Within said motor housing, said motor 
having an impeller, said impeller extending into said 
noZZle case and causing Water to be discharged through 
said discharge port When said motor is activated; 

a reed sWitch disposed Within said upper portion and 
being electrically connected to said motor, said reed 
sWitch activating said motor When in a closed position; 

a ?oat compartment disposed Within said bilge pump 
housing, said compartment having a ?rst surface 
including a plurality of guidance supports, said com 
partment having a ?rst side de?ned by a third side of 
said upper portion, said ?rst side having an opening to 
alloW Water to enter said compartment; 

a ?oat assembly disposed Within said guidance supports 
of said compartment, said assembly including a ?oat 




