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Description
CROSS REFERENCE TO RELATED APPLICATIONS

[0001] None
STATEMENT REGARDING FEDERALLY SPON-
SORED RESEARCH OR DEVELOPMENT

[0002] None

REFERENCE TO A MICROFICHE APPENDIX

[0003] None

BACKGROUND OF THE INVENTION

[0004] One of the problems that occur with an electrical
fault in a body of water is that the current leakage into
the body of water from the electrical fault can injure or
kill a person through electrocution, which is often referred
to as electric shock drowning. This invention relates gen-
erally to shock detectors and, more specifically, to shock
detectors that can be used to prevent electric shock
drowning by detecting the presence of an electric field
and alerting a person that the body of water comprises
a hazard to a swimmer or a person coming into contact
with the body of water. Typically, the current leakage oc-
curs from a faulty electrical connection on a boat or dock
although other sources may create a hazardous water
condition.

[0005] Itis known thatif a swimmer encounters a body
of water with an electric field the swimmer can be elec-
trocuted with a voltage gradient of as little as two volts
per foot. The mere presence of the swimmer in the elec-
tric field causes the current flowing in the water to take
a path of least electrical resistance through the swimmers
body since the wet skin on a swimmer’s body has a lower
electrical resistance than the water surrounding the
swimmer. If the voltage gradient is sufficiently high the
current flowing through the swimmer’s body can electro-
cute the swimmer. In still other cases a person may be
electrocuted if he or she comes into incidental contact
with a body of water, which has leakage from an electrical
source.

[0006] In addition to the existence of a harmful voltage
gradientin a body of water there is a need to safely locate
the source of the harmful voltage gradient as well as to
ensure those proximate the body of water that the water
does or does not contain a hazardous electrical field. An
example for a portable electric shock detector which has
an alarm that alerts persons that a measured voltage
between water electrodes has exceeded a dangerous
threshold to injure or electrocute persons is provided in
document US2014/062512.

[0007] Another problem with harmful electrical condi-
tions in a body of water, such as harmful voltage or harm-
ful current conditions that may injure or kill a person, is
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that the harmful electrical conditions may be localized in
the body of water so that one portion of the body of water
contains a harmful electrical condition while another por-
tion of the same body of water does not contain the harm-
ful electrical condition. That is, the harmful electrical con-
dition is dependent on various conditions including any
underwater structures. Consequently, the existence and
the shape of field of the harmful electrical condition prox-
imate a shock detector may be beyond the visual alarm
range or the audible alarm range of the shock detector.
Thus, one may find that in one location in the body of
water a shock detector indicates the presence of a harm-
ful electrical condition and in another location in the same
body of water a further shock detector, which may be out
of sight of the first shock detector, does not indicate a
harmful electrical condition. As a result one may not be
alerted to a nearby presence of the harmful electrical
condition until one is within the field of the harmful elec-
trical condition.

SUMMARY OF THE INVENTION

[0008] The invention is defined by the scope of inde-
pendent claims 1 and 6 and relates to a shock detector
system comprising a set of shock detectors for determin-
ing the existence of a harmful electrical condition in a
body of water proximate each of the set of shock detec-
tors. Each of the shock detectors responsive to a harmful
electrical condition in a region proximate the shock de-
tector through self-activation of a "danger signal" such
as a visual and audible alarm on the shock detector and
each of the shock detectors also responsive to a signal
of a harmful electrical condition from another shock de-
tector through a wireless activation of a "caution signal”
on the shock detector. The shock detector system gen-
erating two types of signals a "caution signal" that alerts
a person that the body of water does contain remote re-
gions that contain harmful electrical conditions that could
injure or kill a person and a "danger signal" that indicates
the body of the water proximate the shock detector con-
tains a harmful electrical condition.

[0009] The shock detector system including an open
water shock detector for measuring the existence of a
harmful water voltage in a body of water through the
measurement of a voltage gradient on a set of water elec-
trodes with the shock detector including a self testing
feature to indicate the shock detector is operating prop-
erly before full activation of the shock detector so that
when the shock detector in an activated condition the
shock detector is useable to either alert a person to a
harmful water condition or to allow an operate to use the
shock detector to isolate the source of an electrical short
in the body of water through a displacement of the shock
detector in the body of water.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]
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Figure 1 shows a shock detector floating in a body
of water;

Figure 2 is a bottom view of the floating shock de-
tector of Figure 1 revealing a set of three water elec-
trodes;

Figure 3is atop view of floating shock detector show-
ing the visual and audible alarms;

Figure 4 is a schematic illustrating electronic com-
munications between various components of the
shock detector;

Figure 5is a flow chart illustrating the method of self-
testing of the shock detector;

Figure 6 is a flow chart of the shock detector illus-
trating the method of determining the presence and
the amount of voltage in a body of water;

Figure 7 shows a shock detector with a propulsion
system;

Figure 8 shows the shock detector towed and con-
trolled by a model boat.

Figure 9 shows a body of water with a set of shock
detectors located in different locations on the body
of water;

Figure 10 shows a partial schematic view of a set of
shock detectors; and

Figure 11shows the partial schematic view of Figurer
10 showing the alarm response of shock detectors
when one of the shock detectors determines the ex-
istence of a harmful electrical condition proximate
only one of the shock detectors.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0011] Figure 1 shows a free floating, buoyant, open
water shock detector 10 floating uprightin a body of water
8 having a water line 9 with the upper housing 17a of
shock detector 10 including a resilient bumper 12 located
around the outer perimeter of the shock detector. The
resilient bumper, which is shown located above the water
line 9, protects the shock detector in the event the shock
detector accidently bumps into an object while floating in
the body of water. In this example, the shock detector 10
includes a transparent or see through hemispherical
shaped dome 13 extending from a top housing 17a, with
agreen LED light 13 and a red LED light 14 that are both
visible from afar through the transparent dome 13. The
lower housing 17b of shock detector 10, which is below
the water line 9, is shown partially cut away to reveal a
ballast 18 in the bottom of shock detector 10. A feature
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of the invention is the use of a ballast in the bottom of
the floating shock detector that causes the shock detector
10 to float in the upright condition as shown in Figure 1
as well as causes the shock detector to right itself in the
event the shock detector is accidently flipped upside
down as it floats in the body of water. The ballast may
either be a dead weight placed in the floating shock de-
tector or it may be strategically placed integral compo-
nents of the shock detector so that the weight of the stra-
tegically placed external and internal shock detector
components comprise the necessary ballast for gener-
ating a self righting force or torque to the shock detector
10 that is sufficient to return the shock detector to the
floating condition as shown in Figure 1 in the event the
shock detector tips over due to an external force such as
a wave. A feature of the open water shock detector 10
is that it is ungrounded since it floats in the body of water
and measures a voltage gradient within the body of water.
A further feature of shock detector 10 is that the shock
detector housing and dome are both waterproof and
weatherproof, which enables the shock detector to op-
erate while floating in a body of water as well as all types
of weather .

[0012] Figure 2 is a bottom view of the floating shock
detector 10 of Figure 1, which comprises an ungrounded
shock detector since it measures voltages between elec-
trodes located in the body of water without reference to
an electrical ground. In this example the shock detector
determines the presence of a harmful voltage gradient
in the body of water as the shock detector free floats in
a body of water. The processor in shock detector 10
measures voltage between a set of spaced apart water
electrodes 20, 21 and 22, which are integral to the shock
detector, to obtain a voltage difference between the elec-
trodes i.e. a voltage gradient in the body of water and
compares to a known voltage gradient that is sufficient
to cause injury or death to a person in the body of water.
While the shock detector of the invention described here-
in measures the voltage gradient in the body as it floats
in a body of water 8 the shock detector may also be at-
tached to a structure such as adock and used to measure
a voltage difference between a water electrode and an
earth ground. In either case the shock detector can de-
termine a hazardous water voltage condition i.e. a volt-
age gradient within the body of water that could injure or
kill a person coming into contact with the body of water.
[0013] The voltage gradient, which is referred herein
as a water voltage, is based on a measured voltage dif-
ference between any of the three electrodes or may be
computed based on an average of the measured voltage
difference between the three water electrodes. In either
event the magnitude of voltage gradient in the body of
water is a function of whether the voltage gradient can
injure or kill a person that comes into contact with the
body of water. In the example shown the shock detector
10 determines if there is a voltage gradient in the body
of water that may injure or kill a person that enters the
body of water. A feature of the shock detector 10 is that
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the shock detector can determine the existence of a
harmful water voltage gradient in a body of water even
though the shock detector is remote from a structure in
contact with the body of water. In the example shown the
shock detector measures an AC water voltage such as
an AC water gradient in the body of water to determine
if the water voltage i.e. the AC voltage gradient is such
that it would injure or kill a person. In some cases where
DC voltages may be present one may measure a DC
voltage gradient or in other cases one may measure both
AC and DC voltage gradients to determine if the AC or
DC water voltage is such that it would injure or kill a per-
son.

[0014] Figure 2 shows the underside 11 of shock de-
tector 10 revealing a set of three circular metal water
electrodes located on the bottom side of an ungrounded
shock detector 10 that floats in a body of water. The un-
grounded shock detector 10 includes, a first water elec-
trode 20, a second water electrode 21 and a third water
electrode 22 with the water electrode 21 spaced from the
water electrode 22 by the distance x and the water elec-
trode 22 spaced from the water electrode 20 by the dis-
tance y with the three electrodes extending through a
common plane. In this example the water electrode 20
and water electrode 21 are located along a right angle
with the apex located at water electrode 22 and all three
water electrodes, which are below the water line, are con-
nected to a processor in shock detector 10 that measures
the electric potential between electrodes to obtain the
voltage gradient (i.e. volts per foot) in the body of water
8 to determine whether the voltage gradient in the body
of water is such that it could cause injury or kill a person
who enters the body of water. While a set of three water
electrodes allows one to determine the voltage gradient
in different directions in the electric field in some appli-
cations one may use a set of two water electrodes to
determine the voltage gradient in the body of water and
in other applications four or more water electrodes may
be used to measure the voltage gradients in the body of
water.

[0015] Figure 3 is a top view of the floating shock de-
tector 10 showing the central location of the transparent
dome 13 with a green LED light 14 and a red LED light
15 visible through the dome 13. The dome provides en-
hanced visibility since it allows the LED lights to be seen
by a person located laterally of the shock detector or a
person located above the shock detector. An audible
alarm 16 such as a beeper or a buzzer is also located on
the top housing 17a of the shock detector. An opening
19 in top housing 17a forms a loop that allows one to
insert a cord therethrough so one can attach the cord to
the shock detector. The cord allows the shock detector
10 to be tethered in place in a body of water 8 with an
anchor or the like. In addition the shock detector may be
tethered to a dock or to a boat to alert persons to the
existence of a harmful voltage gradientin arange around
the floating shock detector. The feature of a tethered
floating shock detector is also useful to a boater coming
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into an unknown dock since the boater can lower the
shock detector into the body of water using the cord at-
tached to the shock detector to test for the presence of
a harmful electric field in the body of water before step-
ping out of the boat. A further advantage of a tethered
floating shock detector is that when the boat is in open
water one can lower the floating shock detector into the
water around the boat to determine if there is a harmful
electrical field around the boat, which may be caused by
an electrical short in the boat wiring. A feature useful in
the event persons want to swim from the boat. Thus, the
shock detector described herein may be used in water
adjacent a land site or in open water to determine if a
voltage gradient is presentin the water, which is sufficient
to injure or kill a person coming into contact with the body
of water.

[0016] Figure 4 is a schematic illustrating electronic
communications between various components of the
shock detector 10 and a circuit board 30 containing a
processor 32, which in this example includes a transduc-
er 32a. In this example the audible alarm 16 connects to
processor 32 on circuit board 30 through electrical lead
16a. The Red LED light 13 or visual alarm connects to
processor 32 on circuit board 30 through electrical lead
13a and similarly the green LED light 14 or visual alarm
connects to processor 32 on circuit board 30 through
electrical lead 14a.

[0017] Located proximate the circuit board 30 is a bat-
tery 33 having a first terminal with a lead 33a connected
to processor 32 and a second terminal with a lead 33b
connected to processor 23. In this example the battery
33 provides power to operate the processor 32 as well
as the visual alarms 13, 14 and the audible alarm 16.
[0018] The set of water electrodes 20,21 and 22 are
shown located in a body of water 8 with an electrical lead
20a, connecting water electrode 20 to processor 32, an
electricallead 21a connecting water electrode 21 to proc-
essor 32 and an electrical lead 22a connecting water
electrode 22 to processor 32 with all the water electrodes
located below the water line 9. The use of three water
electrodes enables measurement of water voltage in the
body of water between three different locations. In this
example, the shock detector 10 measures the water volt-
age between three electrodes to obtain a voltage gradient
within the body of water.

[0019] The voltage gradient in a body of water is gen-
erally highest proximate a current leak, which is the
source of the electrical failure, and decreases the further
away from the source of the electrical failure thus creating
a potential field within the body of water that decrease in
distance from the source of the electrical failure. In this
example the processor 32 determines if the strength of
the voltage gradient in the body of water is such that it
would kill or injure a person coming into contact with the
body of water.

[0020] An optional feature of the invention described
herein is that before initiating measurements of voltage
gradient the shock detector performs a self-test to let a



7 EP 3 497 683 B1 8

person know the shock detector is operative and ready
to be placed in a body of water to determine if the water
contains a harmful electrical condition. Figure 5 shows a
flow chart illustrating the method of self-testing of the
shock detector 10, which comprises the steps of checking
battery voltage under various conditions before the shock
detector begins monitoring the voltage gradient in the
body of water to determine if a hazardous electrical con-
dition exists i.e. where the voltage gradient is sufficient
to deliver an electric shock that can cause injury or death
to aperson thatcomesinto contact with the body of water.
[0021] To initiate the battery self-test the shock detec-
tor processor 32 automatically performs a sequence of
battery tests under different load conditions. In this ex-
ample the self-test includes measuring the battery volt-
age with an open circuit (no load across the terminals of
the battery), which is referred to as the open circuit volt-
age (OCV) test (50) of the battery in the shock detector.
If the OCV voltage of the battery is low (51) (i.e. below a
preselected voltage threshold) the processor 32 stops
the test (52) and prevents the shock detector from start
up. If the OCV voltage of the battery is good (53) i.e.
above the preset preselected voltage threshold the proc-
essor (32) begins the next step by checking the battery
voltage under various load conditions. The first test of
the battery voltage under load condition is with the green
LED light on as illustrated by the green LED test (54). If
the battery voltage is below the preselected voltage (i.e.
bad) with the green LED on, the processor (32) within
the shock detector 10 prevents shock detector start up.
On the other hand if the battery voltage with the green
LED onis above the preselected voltage (i.e. good) (57)
the processor (32) proceeds to the next step in the battery
self test cycle where the battery voltage is tested with the
red LED on. If the processor determines the battery volt-
age with the red LED on is bad (59), i.e. below a prese-
lected voltage the processor 32 stops the operation of
the shock detector. If the battery voltage of the shock
detector is good with the red LED on (61) i.e. above the
preselected voltage the processer 32 sends a signal to
start the shock detector (62) for measuring the voltage
gradient in the body of water. Typically, the cycle for self-
test where the battery voltage is measured under differ-
ent conditions may be repeated after start up to ensure
that the battery voltage remains sufficient to measure the
voltage gradient and emit an alarm over an extended
period oftime if the shock detector should detectthe pres-
ence of harmful voltage gradient or if the battery should
be replaced.

[0022] A further optional feature of the invention is that
once the shock detector 10 passes the battery self test
the shock detector 10 automatically begins monitoring
the voltage gradientin a body of water. In operation mode
the shock detector 10 provides real time information on
the existence of harmful voltage gradient in the body of
water, the strength of the voltage gradient in the body of
water and the status of the battery in the shock detector
through a combination of a red LED light, a green LED
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light and an audio alarm or beeper. This latter feature of
measuring the level or strength of the voltage gradient in
the body of water enables shock detector 10 use as a
diagnostic tool to determine the location of a voltage leak
in the body of water by moving the shock detector in the
body of water to find the region in the body of water where
the voltage gradient is the highest since the voltage gra-
dient generally decreases with distance from the source
of the leak.

[0023] Figure 6 is a flow chart of the operation of shock
detector 10, which illustrates the method of determining
the presence of water voltage as well as the level of the
voltage gradient during four field conditions. Figure 6
shows that during the voltage-measuring phase the proc-
essor begins by measuring the battery voltage (70). If
the battery voltage is OK (above a preselected level) and
there is no AC voltage in the body of water (71) the proc-
essor causes a green LED light to flash at a frequency
f, (72).

[0024] If the battery voltage in the shock detector 10
is low (below a preselected level) and there is no AC
voltage in the body of water (73) the processor causes
the green LED light to flash at a frequency f, and an
audible alarm to beep (74) where the frequency f, is dif-
ferent from the frequency f,,. In this mode the operator is
alerted to replace the battery in the shock detector. Thus
the shock detector through the type of signals alerts the
observer that that there is no water voltage but in one
case it alerts the observer that the battery in the shock
detector should be replaced even though no AC voltage
has been detected.

[0025] If the battery voltage in the shock detector is
low (i.e. below a preselected level) (75) and there is AC
voltage in the body of water the processor causes the
red LED light to flash and an audible alarm to beep (76)
thus alerting the person to the hazardous condition as
well as the fact the battery is low and needs to be re-
placed.

[0026] Ifthe battery voltage in the shock detectoris OK
(i.e. above a preselected voltage) and there exists an AC
voltage in the body of water (77) the processor in the
shock detector provides more information such as the
level of AC voltage gradient in the body of water. In this
example the processor provides an audible alarm as well
as visual alarm signals, which are based on difference
in frequency of the flashing of the Red LED light.
[0027] The processor also has the ability to determine
different levels of voltage gradients and alert an operator
not only to the existence of a water voltage and a voltage
gradient but the level or strength of the voltage gradient.
As shown in the Figure 6 flow chart, if the processor de-
termines that the water voltage gradient is less than a
preselected water voltage gradient V; (78) the processor
causes the Red LED light to flash at a frequency f; and
the audible alarm to beep (79).

[0028] If the processor determines the water voltage
gradient is greater than V but less than V, where V, and
V, are preselected water voltage gradients (80) the proc-
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essor causes the red LED to flash at a frequency f, and
the audible alarm to beep (81) where the frequency f, is
different from f,.

[0029] If the processor determines the water voltage
gradient is greater than V, but less than V5 where V5 is
a preselected water voltage gradient (82) the processor
cause the red LED light to flash at a frequency f; and the
audible alarm to beep (83) where the frequency f5 is dif-
ferent from f, and f.

[0030] In the event the processor determines the volt-
age gradient in the body of water is greater than V5 (84)
the processor then cause the red LED light to flash at a
frequency f, and the audible alarm to beep (85) where
the frequency f, is different from f3, f, and fy.

[0031] Thus, an optional feature of the invention is that
the shock detector 10 provides unique open water infor-
mational signals responsive to a range of voltage condi-
tions to alert an operator to the water voltage danger in
the body of water but also the level of the voltage gradient
in the body of water. The feature of being able to send
different signals for different voltages in the body allows
the shock detector to become a diagnostic tool for locat-
ing the cause of the electrical shortin open water by using
the shock detector to locate where the voltage gradient
inthe body of water is the highest. Thatis by displacement
or movement of the shock detector in the body of water
one can determine where the voltage gradient is highest
by the change in frequency of the flashing red LED light.
By searching in the area where the shock detector meas-
ures the highest voltage gradient one limits the search
area thus enabling one to more quickly find the problem
causing voltage leak into the body of water.

[0032] Figure 7 shows a non claimed example of a wa-
ter propelled shock detector 90, which is identical to
shock detector 10 except shock detector 90 includes
means to move the shock detector from location to loca-
tion in an open body of water. In this example shock de-
tector 90 includes a first propeller 91 and a second pro-
peller 94, an internal power source such as a battery and
a radio-control 92 as typically used in powered model
boats. A remote control box 95 and a joy stick 95a allows
the operator to move the shock detector 90 to different
locations in the body of water through control of the ro-
tation of propellers 93 and 94 while the red LED light 97,
the green LED light 98 and the beeper 99 provide infor-
mation as to the presence of a voltage gradient but also
the strength of the voltage gradient. Thus, the shock de-
tector can be moved about in the body of open water
without a person coming into contact with the body of
water. Although, steering of the shock detector can be
controlled by use of two propellers other methods of
steering including a single pivoting propeller may be used
as an optional feature of the invention. Thus, with the use
of aremote controller 95 an operator can remain on shore
and away from contact with the water as the operator
moves the shock detector 90 to various locations in the
body of water, where the shock detector 90 can deter-
mine the existence as well as the strength of the voltage
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gradient. This feature of a remote controlled shock de-
tector is not only useful in locating regions of high water
voltage but is also useful in extending the range of the
shock detector since the shock detector can be moved
to a different location in the body of water to determine
if there exists a harmful voltage gradient at a different
location. Thatis, the shock detector typically has a useful
range in determining a voltage gradient since the water
voltage gradient decreases the further one is from the
source of the electrical short. The decrease in water volt-
age gradient based on the distance from the electrical
short is dependent on various factors including the sa-
linity of the water. With the water propelled shock detector
90 one can move the shock detector about in the body
of water to determine if harmful voltage gradients exist
in other portion of the body of water. This feature is also
useful in cases where the harmful water gradient is out-
side the normal range of the shock detector since one
shock detector can be used to monitor harmful voltage
gradients over an extended range by moving the shock
detector from location to location. In other cases one may
program the remote to direct the shock detector to auto-
matically measure the voltage gradients at different lo-
cations in the body of water.

[0033] A further optional feature of shock detector 90
is a transmitter 91 that can send information on the harm-
ful voltage gradient to a remote location. For example,
the transmitter output may be in communication with an
emergency squad, a power company or an entity that
can respond if the shock detector determines a water
voltage gradient has exceed a dangerous threshold that
would injure or electrocute a person.

[0034] Figure 8 shows the shock detector 10 may be
moved about in open water through the coupling of the
shock detector 10 to a conventional remote controlled
model powerboat 39, which is attached to shock detector
10 by an electrically insulating cord 29. In this example,
the model boat 39 and its remote control can be used to
tow the shock detector 10 to various open water positions
on the body of water.

[0035] One of the optional features of the invention is
the use of electrically insulated cord 29, which is secured
to the shock detector 10 to prevent a person from coming
into contact with a harmful voltage gradient as a person
places the shock detector into the body of water while
holding on to the electrical insulated cord 29. Since the
shock detector is portable one needs to avoid contact
with the body of a water 8 during placement of the shock
detector 10 in the body of water since the electrically
insulated cord can prevent injury or harm to the person
during the placement of the shock detector into the body
of water in the event the water contains a harmful voltage
gradient.

[0036] A reference to Figure 9 shows a body of water
100 with a shock detector system 130 comprising a set
of five shock detectors 105, 106, 107, 108 and 109 with
each shock detector capable of independently determin-
ing the existence of a harmful electrical condition that
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could kill or injure a person in a region proximate each
of the shock detectors. In this example the body of water
100 includes a dock 101 with a floating shock detector
105 proximate the dock 101, a floating shock detector
106 proximate the dock 102, a floating shock detector
107 proximate the dock 103 and a dock mounted shock
detector 109 mounted on dock 104. A further floating
shock detector 108 is located in open water and away
from the docks. A boat 125 shown in the body of water
is approaching the docks. In addition to the floating shock
detectors 105, 106, 107 and 108 and the dock-mounted
shock detector 108 there is included an on shore moni-
toring station 111 for receiving signals from each of the
shock detectors. In this example, each of the signals re-
ceived by the shore station identifies any shock detector
that is detecting a harmful electrical condition proximate
the shock detector and therefore the portion of the body
of water that contains the harmful electrical condition and
should be avoided. A feature of monitoring station 110
is that one can observe the status of each of the set of
shock detectors to determine a location of the portion of
the body of water that contains a harmful electrical con-
dition that could injure or kill a person.

[0037] Figure 10 shows a partial schematic view of the
shock detector system 130. Each of the shock detectors
includes a visual alarm, an audible alarm and a trans-
ceiver for two-way wireless communication with each
other and with a remote control station. That is, shock
detector 105 incudes an audible alarm 105a, a visual
alarm 105b and a transceiver 106c¢. Similarly, shock de-
tector 106 incudes an audible alarm 1064, a visual alarm
106b and a transceiver 106¢; shock detector 107 incudes
an audible alarm 107a, a visual alarm 107b and a trans-
ceiver 107¢c, shock detector 108 incudes an audible alarm
108a, a visual alarm 108b and a transceiver 108c and
shock detector 109 incudes an audible alarm 109a, a
visual alarm 109b and a transceiver 109c.

[0038] Figure 10showsthe setofshock detectors, 105,
106, 107, 108, and 109 with dashed lines indicating two
way wireless communication between the shock detec-
tors when one of the shock detectors in this case shock
detector 109 detects a harmful electrical condition that
could injure orkill a person in the body of water proximate
the shock detector. Figure 10 shows that if there is no
voltage present in the body of water no signals are sent
from the shock detector 109 as indicated by No Voltage
(140). However, if a voltage is detected (141) the proc-
essor in the shock detector generates three signals, a
first audible alarm signal (142) for shock detector 109, a
second visual alarm signal (142) for shock detector 109
and a third transceiver signal (144) that is transmitted to
each of the other shock detectors. In this example trans-
ceiver 109c transmits an alarm signal (51) to shock de-
tector 108, an alarm signal (52) to shock detector 107,
an alarm signal (53) to shock detector 106 and an alarm
signal (54) to shock detector 105.

[0039] Figure 11 illustrates a shock detector system
130 where shock detector 109 detects a hazardous elec-
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trical condition proximate shock detector 109 but shock
detectors 105, 106, 107 and 108 do not detect a hazard-
ous electrical condition proximate shock detectors 105,
106, 107 and 108. When a hazardous electrical condition
is detected proximate shock detector 109 the shock de-
tector 109 generates a danger signal comprising both a
visual and audible alarm. In this case the audible alarm
signal (142) activates the audible alarm 109a as indicated
by the sound waves 109e emanating from audible alarm
109a. In addition the visual alarm signal (143) generates
a visual signal 109d from visual display 109b, which may
be a flashing light or the like including a flashing LED. As
can be seen the presence of a harmful voltage condition
in the body of water proximate shock detector 109 acti-
vates both the visual alarm 109b and the audible alarm
109a thereby generating a "danger signal” alerting a per-
son to the existence of a hazardous electrical condition
proximate shock detector 109. In this example there is
no hazardous electrical condition proximate the shock
detectors 105, 106, 107 and 108 even though each are
in the same body of water, a condition that occurs as a
natural result of the path followed by the electrical energy
in the body of water. The extent of the harmful electrical
field in a body of water is dependent on various conditions
within the body of water and may not remain static. Con-
sequently, one region of the body of water may have a
harmful electrical condition while another may not. Al-
though one portion of the body of water may contain a
region with a harmful electrical condition that could injure
or kill a person there is usually no definite boundary be-
tween the regions that contain the harmful electrical con-
dition and those that do not contain the harmful electrical
condition.

[0040] Shockdetector 109, which sensesthe presence
of a harmful electrical condition provides both a visual
signal 109d and an audible signal 109e i.e. a "danger
signal" to alert a person to the presence of a hazardous
electrical condition in the body of water. At the same time
the transceiver 109d in shock detector sends an alarm
signal 51 to shock detector 108 that generates a visual
signal 108d from visual indicator 108b i.e. a "caution sig-
nal". Similarly, the transceiver 109c in shock detector
sends an alarm signal 52 to shock detector 107 that gen-
erates a visual signal 107d from visual indicator 107b i.
e. a"caution signal", an alarm signal 53 to shock detector
106 that generates a visual signal 106d from visual indi-
cator 106b i.e. a "caution signal"; an alarm signal 54 to
shock detector 105 that generates a visual signal 105d
from visual indicator 105b i.e. a "caution signal". Thus,
even though the shock detectors 105, 106, 107 and 108,
which are in the same body of water as shock detector
109, do not detect a hazardous electrical condition they
generate a "caution signal” to alert those in the area that
there is a region of the body of water that does contain
a hazardous electrical water condition that could injure
of kill a person. In the example shown the shock detector
109, which detects the hazardous electrical condition,
generates both a visual signal and an audible alarm (dan-
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ger signal) while the other shock detectors generate a
single signal (caution signal) to alert a person that other
regions of the body of water may contain a hazardous
electrical condition. Thus a boat 125 entering the area
becomes aware of hazardous electrical conditions in oth-
er regions of the body of water 100.

[0041] Inanother example the remote shock detectors,
which do not detect the harmful electrical condition, may
show a "caution signal" that may be both an audible alarm
and a visual alarm, however, the audible alarm or the
visual alarm for the "caution signal" would be a different
signal than the "danger signal" so that one could readily
determine if the harmful electrical condition is actually
present proximate the shock detector that is being ob-
served. For example, either or both the frequency of light
flashes or the frequency of the audible alarm could be
different for the "caution signal" and "danger signal.
[0042] Although more or less shock detectors may be
used in this example the shock detector system 130 in-
cludes five shock detectors 105, 106, 107, 108 and 109
that are all operable for determining the existence of a
harmful electrical condition in a body of water proximate
the shock detector. If the harmful electrical condition is
present by one or more but not all of the shock detectors
in the body of water a signal is sent to the other shock
detectors, which do not sense a harmful electrical con-
dition, to activate an alarm that indicates the presence
of hazardous condition somewhere in the body of water
other than by the shock detector. Thus, the system 130
generates two types of signals, animmediate danger sig-
nal that may be both a visual and an audible alarm that
warns a person of the local existence of the hazardous
condition proximate the shock detector and a caution sig-
nal, which is sent to shock detectors outside the water
with the harmful electrical condition to warn a person that
a hazardous electrical field may be nearby although not
at the shock detector that generates the caution signal.
While the example shown describes the detection of a
hazardous electrical conditions proximate shock detector
109 each of the shock detectors 105, 106, 107 and 108
are responsive to a harmful electrical condition in aregion
proximate the shock detector through the self activation
of a visual and an audible alarm on the shock detector
located in the region of the body of water containing the
harmful electrical condition as well as the remote activat-
ing of a different alarm signal on a shock detector in a
region of the body of water, which does not contain a
harmful electrical condition through the use of a trans-
ceiver in each of the shock detectors. Thus, in some cas-
es there may be two shock detectors indicating the
present of a hazardous electrical condition present two
of the shock detectors while the other shock detectors in
the system indicate that there is a hazardous electrical
condition somewhere in the body of water. In other cases
all five of the shock detectors may be indicating a harmful
electrical condition present each of the shock detectors.
Thus the shock detector system provides a range of mes-
sages to those in the area. In still other cases the trans-
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ceivers in the shock detectors may transmit a signal to
an on land monitoring station 110 where a person can
be alerted to a harmful water condition even though the
person may not be able to hear or see the alarm signals
from the shock detectors in contact with the body of water.
[0043] An optional feature of the invention is that each
of the shock detectors include two-way wireless commu-
nication with each other so that if a one of the shock
detectors of the set of shock detectors activates a danger
signal such as an audible and visual alarm in response
to a harmful voltage proximate it automatically commu-
nicates with other shock detectors in the set of shock
detectors to activate a different alarm i.e. a "caution sig-
nal" on each of the other shock detectors to thereby alert
a person proximate the other shock detectors that there
is a harmful electrical condition in the body of water al-
though the harmful electrical condition may not be prox-
imate the other shock detectors in the set of shock de-
tectors.

[0044] Another optional feature of the invention is that
the shock detectors remain live. That is, the shock de-
tectors continue to monitor harmful electrical conditions
in the body of water even though they a shock detector
may be emitting a caution signal, which is a warning of
a harmful electrical condition proximate another shock
detector. Should a shock detector, which is emitting a
caution signal, detect a harmful electrical condition the
shock detector caution signal changes to adanger signal.
In the example where only a visual alarm is used for a
caution signal and both a visual alarm and an audible
alarm are used for the alarm signal the visual alarm signal
changes to both a visual alarm signal and an audible
alarm signal when the region proximate the shock detec-
tor contains a harmful electrical condition. Thus, the
shock detectors in the system include shock detectors
for delivering two alert states i.e. a "caution signal”, which
indicates there is a harmful electrical condition some-
whereinthe body of water and a "danger signal" condition
that indicates there is a harmful electrical condition prox-
imate the shock detector.

Claims
1. A shock detector system (130) comprising:

a set of shock detectors (10, 105, 106, 107, 108,
109) capable of independently determining the
existence of a harmful electrical condition in a
body of water (8, 100) where the harmful elec-
trical condition could kill or injure a person in the
body of water (8, 100);

wherein the set of shock detectors (10, 105, 106,
107, 108, 109) comprises a first shock detector
(10, 105, 106, 107, 108) and a second shock
detector (109), wherein the first shock detector
(10, 105, 106, 107, 108) is located in a body of
water that does not contain a harmful electrical
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condition, that could injure or electrocute a per-
son, and wherein the second shock detector
(109) is located in a body of water that does con-
tain the harmful electrical condition, that could
injure or electrocute a person,

wherein the each of the shock detectors (10,
105, 106, 107, 108, 109) comprises:

a housing (17a, 17b) having a first water
electrode (20) for immersing in a body of
water (8, 100) and a second water electrode
(21);

a processor (32) for measuring a harmful
electrical condition between said first water
electrode (20) and said second water elec-
trode (21) in a region proximate the shock
detector (109);

an audible alarm (16) for alerting a person
to the existence of a harmful electrical con-
dition in the body of water (8, 100) proximate
the shock detector (109) where the harmful
electrical conditionis such thatit could injure
or electrocute a person;

avisual alarm (13, 14) for alerting a person
to the existence of the harmful electrical
condition in the body of water (8, 100) prox-
imate the shock detector (109) where the
harmful electrical condition is such that it
could injure or electrocute a person; and

a transceiver (105c, 106c, 107c, 108c,
109c),

characterized in that:

the transceiver (105c, 106c, 107c,
108c, 109c), on the second shock de-
tector (109), forcommunication with the
first shock detector (10, 105, 106, 107,
108) located in a region in the body of
water (8, 100) that does not contain the
harmful electrical condition with said
transceiver (105c, 106¢c, 107c, 108c,
109c) activating a visual alarm (13, 14)
on the first shock detector (10, 105,
106, 107, 108) but not the audible alarm
(16) onthefirst shock detector (10, 105,
106, 107, 108) in response to the harm-
ful electrical condition proximate the
second shock detector (109) to thereby
alert a person to the existence of a
harmful electrical condition in the re-
gion proximate the second shock de-
tector (109) but not in the region prox-
imate the first shock detector (10, 105,
106, 107, 108).

2. Theshock detector system (130) of claim 1 including

an on shore receiver (110) for monitoring an alarm
status of the first shock detector (10, 105, 106, 107,
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6.

108) and the second shock detector (109), where
the on shore receiver (110) is responsive to a wire-
less signal from the first and second shock detectors
(10, 105, 106, 107, 108, 109).

The shock detector system (130) of claim 1 wherein
the harmful electrical condition is a harmful voltage
gradient or a harmful voltage.

The shock detector system (130) of claim 1 wherein
each of the first (10, 105, 106, 107, 108) and second
(109) shock detectors in the set of shock detectors
(10, 105, 106, 107, 108, 109) is battery powered; or

including a monitoring station wherein at least
one shock detector (109) of the set of shock de-
tectors (10, 105, 106, 107, 108, 109) is dock
mounted and AC powered; or

wherein at least one shock detector (109) of the
set of first and second shock detectors (10, 105,
106, 107, 108, 109) is a battery powered floating
shock detector (109).

The shock detector system (130) of claim 1 including
a monitoring station providing the status of each first
and second shock detectors of the set of shock de-
tectors (10, 105, 106, 107, 108, 109) to determine a
location of the portion of the body of water (8, 100)
that contains a harmful electrical condition that could
injure or kill a person, wherein at least one of the set
of shock detectors (10, 105, 106, 107, 108, 109) is
a battery powered floating second shock detector
(109).

A method of monitoring a body of water (8, 100) to
determine a presence of a harmful electrical condi-
tion that could injure or kill a person comprising the
steps of:

placing a second shock detector (109) of a set
of shock detectors in a second portion of a body
of water (8, 100) where the second shock de-
tector (109) includes a first alarm for alerting a
person to the existence of the harmful electrical
condition proximate the second shock detector
(109) through the activation of the first alarm on
the second shock detector (109); and
characterized in that:

placing a first shock detector (10, 105, 106, 107,
108) of the set of shock detectors in afirst portion
ofthe body of water (8, 100) where the first shock
detector (109) is in communication with the sec-
ond shock detector (109) and includes a second
alarm for alerting a person to the existence of a
harmful electrical condition in the second portion
of the body of water (8, in the absence of a harm-
ful electrical condition in the first body of water
(8, 100) proximate the first shock detector (109)
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by providing a caution signal .

The method of claim 6 wherein the step of placing
the first shock detector (10, 105, 106, 107, 108) in
the first portion of the body of water (8, 100) com-
prises placing an electrode into the first portion of
the body of water (8, 100).

The method of claim 6 including the step of trans-
mitting a wireless signal from the second shock de-
tector (109) to the first shock detector (10, 105, 106,
107, 108) in response to the existence of the harmful
electrical condition proximate the second shock de-
tector (109) wherein the wireless signal activates a
caution signal on the first shock detector (10, 105,
106, 107, 108) that indicates the presence of the
harmful electrical condition proximate the second
shock detector (109) but not proximate the first shock
detector (10, 105, 106, 107, 108) where at least one
shock detector of the set of shock detectors (10, 105,
106, 107, 108, 109) is a battery powered floating first
shock detector (10, 105, 106, 107, 108), or wherein
the method includes the step of placing one of the
set of shock detectors (109) on shore with at least
one electrode on the one of the set of shock detectors
(109) in contact with the body of water (8, 100).

The method of claim 6 including placing a remote
monitoring station in communication with the first
shock detector (10, 105, 106, 107, 108) and the sec-
ond shock detector (109) to provide a remote signal
of the status of the body of water (8, 100) proximate
the first shock detector (10, 105, 106, 107, 108) and
the second shock detector (109).

The method of claim 6 including the step of changing
the caution signal on the first shock detector (10,
105, 106, 107, 108) to a danger signal when the first
shock detector (10, 105, 106, 107, 108) detects a
harmful electrical condition proximate the first shock
detector (10, 105, 106, 107, 108).

The method of claim 6 including the step of placing
shock detectors (10, 105, 106, 107, 108, 109) of the
set of shock detectors in the body of water (8, 100)
comprising placing one AC powered shock detector
(109) and one battery powered shock detector (10,
105, 106, 107, 108) in the body of water (8, 100).

Patentanspriiche

1.

Ein Schockdetektorsystem (130), das Folgendes
umfasst:

einen Satz von Schockdetektoren (10, 105, 106,
107,108, 109), die in der Lage sind, unabhangig
das Vorliegen eines schadlichen elektrischen

10

15

20

25

30

35

40

45

50

55

10

18

Zustandsin einem Gewasser (8, 100) zu bestim-
men, wobei der schadliche elektrische Zustand
eine Person in dem Gewasser (8, 100) téten
oder verletzen kénnte;

wobei der Satz von Schockdetektoren (10, 105,
106, 107, 108, 109) einen ersten Schockdetek-
tor (10, 105, 106, 107, 108) und einen zweiten
Schockdetektor (109) umfasst, wobei der erste
Schockdetektor (10, 105, 106, 107, 108) sich in
einem Gewasser befindet, das keinen schadli-
chen elektrischen Zustand hat, der eine Person
verletzen oder durch einen Elektroschock téten
konnte, und wobei sich der zweite Schockde-
tektor (109) in einem Gewasser befindet, das
den schadlichen elektrischen Zustand hat, der
eine Person verletzen oder durch Elektroschock
toten konnte,

wobei jeder der Schockdetektoren (10, 105,
106, 107, 108, 109) Folgendes umfasst:

ein Gehause (17a, 17b), das eine erste
Wasserelektrode (20) zum Eintauchen in
ein Gewasser (8, 100) und eine zweite Was-
serelektrode (21) hat;

einen Prozessor (32) zum Messen eines
schadlichen elektrischen Zustands zwi-
schen der ersten Wasserelektrode (20) und
der zweiten Wasserelektrode (21) in einem
Bereich, der an den Schockdetektor (109)
angrenzt;

einen akustischen Alarm (16), um eine Per-
son uber das Vorliegen eines schadlichen
elektrischen Zustands in dem Gewasser (8,
100) nahe dem Schockdetektor (109) zu
warnen, wobei der schadliche elektrische
Zustand derart ist, dass er eine Person ver-
letzen oder durch Elektroschock toten
konnte;

einen visuellen Alarm (13, 14), um eine Per-
son Uber das Vorliegen des schadlichen
elektrischen Zustands in dem Gewasser (8,
100) nahe dem Schockdetektor (109) zu
warnen, wobei der schadliche elektrische
Zustand derart ist, dass er eine Person ver-
letzen oder durch Elektroschock toten
konnte; und

einen Transceiver (105c, 106¢, 107c, 108c,
109¢),

dadurch gekennzeichnet, dass

der Transceiver (105¢c, 106¢c, 107c, 108c,
109c) am zweiten Schockdetektor (109) zur
Kommunikation mit dem ersten Schockde-
tektor (10, 105, 106, 107, 108), der sich in
einem Bereich in dem Gewasser (8, 100)
befindet, der den schadlichen elektrischen
Zustand nicht hat, wobei der Transceiver
(105¢, 106¢, 107c, 108c, 109c¢) einen visu-
ellen Alarm (13, 14) am ersten Schockde-
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tektor (10, 105, 106, 107, 108) auslost, aber
nicht den akustischen Alarm (16) am ersten
Schockdetektor (10, 105, 106, 107, 108),
als Reaktion auf den schadlichen elektri-
schen Zustand nahe dem zweiten Schock-
detektor (109), um so eine Person auf das
Vorliegen eines schadlichen elektrischen
Zustands in dem Bereich nahe dem zweiten
Schockdetektor (109), aber nichtindem Be-
reich nahe dem ersten Schockdetektor (10,
105, 106, 107, 108) aufmerksam zu ma-
chen.

Das Schockdetektorsystem (130) gemaR Anspruch
1, das einen Empfanger (110) an Land einschlief3t,
um einen Alarmzustand des ersten Schockdetektors
(10, 105, 106, 107, 108) und des zweiten Schock-
detektors (109) zu Uberwachen, wobei der Empfan-
ger(110) an Land auf ein Funksignal vom ersten und
vom zweiten Schockdetektor (10, 105, 106, 107,
108, 109) reagiert.

Das Schockdetektorsystem (130) gemaR Anspruch
1, wobei der schadliche elektrische Zustand ein
schadlicher Spannungsgradient oder eine schadli-
che Spannung ist.

Das Schockdetektorsystem (130) gemaR Anspruch
1, wobei jeder der ersten (10, 105, 106, 107, 108)
und zweiten (109) Schockdetektoren in dem Satz
von Schockdetektoren (10, 105, 106, 107, 108, 109)
batteriebetrieben ist; oder einschlieRlich einer Uber-
wachungsstation, wobei mindestens ein Schockde-
tektor (109) des Satzes von Schockdetektoren (10,
105, 106, 107, 108, 109) am Dock montiert und mit
Wechselstrom betrieben ist; oder wobei mindestens
ein Schockdetektor (109) des Satzes erster und
zweiter Schockdetektoren (10, 105, 106, 107, 108,
109) ein batteriebetriebener schwimmender
Schockdetektor (109) ist.

Das Schockdetektorsystem (130) gemaR Anspruch
1, das eine Uberwachungsstation einschlieRt, die
den Status jedes ersten und zweiten Schockdetek-
tors des Satzes von Schockdetektoren (10, 105, 106,
107, 108, 109) liefert, um eine Position des Bereichs
des Gewassers (8, 100) zu bestimmen, der einen
schadlichen elektrischen Zustand hat, der eine Per-
son verletzen oder toten konnte; wobei mindestens
einer aus dem Satz von Schockdetektoren (10, 105,
106, 107, 108, 109) ein batteriebetriebener schwim-
mender zweiter Schockdetektor (109) ist.

Ein Verfahren zum Uberwachen eines Gewassers
(8, 100), um ein Vorliegen eines schadlichen elek-
trischen Zustands zu bestimmen, der eine Person
verletzen oder téten kdnnte; folgende Schritte um-
fassend:
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1"

das Platzieren eines zweiten Schockdetektors
(109) eines Satzes von Schockdetektoren in ei-
nen zweiten Bereich eines Gewassers (8, 100),
wobei der zweite Schockdetektor (109) einen
ersten Alarm einschlief3t, um eine Person Uber
das Vorliegen des schadlichen elektrischen Zu-
stands nahe dem zweiten Schockdetektor (109)
durch Aktivierung des ersten Alarms am zweiten
Schockdetektor (109) zu benachrichtigen; und
gekennzeichnet durch

das Platzieren eines ersten Schockdetektors
(10,105, 106, 107, 108) des Satzes von Schock-
detektoren in einen ersten Bereich des Gewas-
sers (8, 100), wobei der erste Schockdetektor
(109) in Kommunikation mit dem zweiten
Schockdetektor (109) ist und einen zweiten
Alarm einschlief3t, um eine Person Giber das Vor-
liegen eines schadlichen elektrischen Zustands
im zweiten Bereich des Gewassers (8, 100) zu
benachrichtigen, bei Abwesenheit eines schad-
lichen elektrischen Zustands im ersten Gewas-
ser (8, 100), nahe dem ersten Schockdetektor
(109), durch Abgeben eines Warnsignals.

Das Verfahren gemaR Anspruch 6, wobei der Schritt
des Platzierens des ersten Schockdetektors (10,
105, 106, 107, 108) in den ersten Bereich des Ge-
wassers (8, 100) das Platzieren einer Elekirode in
den ersten Bereich des Gewassers (8, 100) umfasst.

Das Verfahren gemaf Anspruch 6, das den Schritt
einschlief3t, als Reaktion auf das Vorliegen des
schadlichen elektrischen Zustands nahe dem zwei-
ten Schockdetektor (109) ein Funksignal vom zwei-
ten Schockdetektor (109) an den ersten Schockde-
tektor (10, 105, 106, 107, 108) zu senden, wobei das
Funksignal ein Warnsignal am ersten Schockdetek-
tor (10, 105, 106, 107, 108) auslost, welches das
Vorliegen des schadlichen elektrischen Zustands
nahe dem zweiten Schockdetektor (109), aber nicht
nahe dem ersten Schockdetektor (10, 105, 106, 107,
108), anzeigt, wobei mindestens ein Schockdetektor
des Satzes von Schockdetektoren (10, 105, 106,
107, 108, 109) ein batteriebetriebener schwimmen-
der erster Schockdetektor (10, 105, 106, 107, 108)
ist oder wobei das Verfahren den Schritt des Plat-
zierens eines aus dem Satz von Schockdetektoren
(109) an Land einschlielt, wobei mindestens eine
Elektrode an dem einen aus dem Satz von Schock-
detektoren (109) in Kontakt mit dem Gewasser (8,
100) steht.

Das Verfahren gemaf Anspruch 6, das den Schritt
des Platzierens einer entfernten Uberwachungssta-
tion in Kommunikation mit dem ersten Schockdetek-
tor (10, 105, 106, 107, 108) und dem zweiten
Schockdetektor (109) einschliet, um ein Remote-
Signal des Zustands des Gewassers (8, 100) nahe
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dem ersten Schockdetektor (10, 105, 106, 107, 108)
und dem zweiten Schockdetektor (109) zu liefern.

Das Verfahren gemal Anspruch 6, das den Schritt
des Umanderns des Warnsignals am ersten Schock-
detektor (10, 105, 106, 107, 108) in ein Gefahren-
signal einschlieRt, wenn der erste Schockdetektor
(10, 105, 106, 107, 108) einen schadlichen elektri-
schen Zustand nahe dem ersten Schockdetektor
(10, 105, 106, 107, 108) erkennt.

Das Verfahren gemal® Anspruch 6, einschlieBlich
des Schritts des Platzierens der Schockdetektoren
(10, 105, 106, 107, 108, 109) des Satzes von
Schockdetektoren in das Gewasser (8, 100); das
Platzieren eines WS-betriebenen Schockdetektors
(109) und eines batteriebetriebenen Schockdetek-
tors (10, 105, 106, 107, 108) in das Gewasser (8,
100) umfassend.

Revendications

1.

Systeme détecteur de choc (130) comprenant :

un ensemble de détecteurs de choc (10, 105,
106, 107, 108, 109) capables de déterminer in-
dépendamment I'existence d'une condition
électrique dangereuse dans une masse d’eau
(8, 100), la condition électrique dangereuse
étant susceptible de tuer ou blesser une person-
ne présente dans la masse d’eau (8, 100) ;
dans lequel 'ensemble de détecteurs de choc
(10, 105, 106, 107, 108, 109) comprend un pre-
mier détecteur de choc (10, 105, 106, 107, 108)
et un deuxieme détecteur de choc (109), dans
lequel le premier détecteur de choc (10, 105,
106, 107, 108) se trouve dans une masse d’eau
qui ne contient pas de condition électrique dan-
gereuse, susceptible de blesser ou d’électrocu-
ter une personne, et dans lequel le deuxiéme
détecteur de choc (109) se trouve dans une
masse d’eau qui contient la condition électrique
dangereuse, susceptible de blesser ou d’élec-
trocuter une personne,

dans lequel chacun des détecteurs de choc (10,
105, 106, 107, 108, 109) comprend :

un boitier (17a, 17b) ayant une premiére
électrode d’eau (20) destinée a étre immer-
gée dans une masse d’eau (8, 100) et une
deuxieéme électrode d’eau (21) ;

un processeur (32) pour mesurer une con-
dition électrique dangereuse entre ladite
premiere électrode d’eau (20) et ladite
deuxiéme électrode d’eau (21) dans une ré-
gion proche du détecteur de choc (109) ;
une alarme audible (16) pour alerter une
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personne de l'existence d’'une condition
électrique dangereuse dans la masse d’eau
(8, 100) a proximité du détecteur de choc
(109) ou la condition électrique dangereuse
est susceptible de blesser ou d’électrocuter
une personne ;

une alarme visuelle (13, 14) pour alerterune
personne de l'existence de la condition
électrique dangereuse dans la masse d’eau
(8, 100) a proximité du détecteur de choc
(109) ou la condition électrique dangereuse
est susceptible de blesser ou d’électrocuter
une personne ; et

un émetteur-récepteur (105¢, 106¢c, 107c,
108c, 109c),

caractérisé en ce que :
I'émetteur-récepteur (105c, 106c, 107c,
108c, 109c), sur le deuxiéme détecteur de
choc (109), pour communiquer avec le pre-
mier détecteur de choc (10, 105, 106, 107,
108) situé dans une région de la masse
d’eau (8, 100) qui ne contient pas la condi-
tion électrique dangereuse avec ledit émet-
teur-récepteur (105c, 106c, 107c, 108c,
109c) activant une alarme visuelle (13, 14)
sur le premier détecteur de choc (10, 105,
106, 107, 108) mais pas l'alarme audible
(16) sur le premier détecteur de choc (10,
105, 106, 107, 108) en réponse a la condi-
tion électrique dangereuse a proximité du
deuxieme détecteur de choc (109) pour
alerter ainsi une personne de I'existence
d'une condition électrique dangereuse
dans la région proche du deuxiéme détec-
teur de choc (109) mais pas dans la région
proche du premier détecteur de choc (10,
105, 106, 107, 108).

Systeme détecteur de choc (130) selon la revendi-
cation 1, comportant un récepteur a terre (110) pour
surveiller un état d’alarme du premier détecteur de
choc (10, 105, 106, 107, 108) et du deuxieme dé-
tecteur de choc (109), le récepteur a terre (110) réa-
gissant a un signal sans fil provenant des premier et
deuxieme détecteurs de choc (10, 105, 106, 107,
108, 109).

Systeme détecteur de choc (130) selon la revendi-
cation 1, dans lequel la condition électrique dange-
reuse est un gradient de tension dangereux ou une
tension dangereuse.

Systeme détecteur de choc (130) selon la revendi-
cation 1, dans lequel chacun des premier (10, 105,
106, 107, 108) et deuxieme (109) détecteurs de choc
de I'ensemble de détecteurs de choc (10, 105, 106,
107, 108, 109) est alimenté par pile ; ou
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comportant une station de surveillance dans la-
quelle au moins un détecteur de choc (109) de
I'ensemble de détecteurs de choc (10, 105, 106,
107, 108, 109) est monté a quai et alimenté en
courant alternatif ; ou

dans laquelle au moins un détecteur de choc
(109) de I'ensemble de premiers et deuxiéme
détecteurs de choc (10,105,106, 107, 108, 109)
est un détecteur de choc flottant alimenté par
pile (109).

Systeme détecteur de choc (130) selon la revendi-
cation 1 comportant une station de surveillance qui
fournit I'état de chaque premier et deuxieme détec-
teurs de I'ensemble de détecteurs de choc (10, 105,
106, 107, 108, 109) pour déterminer une position de
la partie de la masse d’eau (8, 100) qui contient une
condition électrique dangereuse susceptible de
blesser ou de tuer une personne, dans lequel au
moins I'un des détecteurs de I'ensemble de détec-
teurs de choc (10, 105, 106, 107, 108, 109) est un
deuxiéme détecteur de chocflottant alimenté par pile
(109).

Procédé de surveillance d’'une masse d’eau (8, 100)
pour déterminer une présence d’'une condition élec-
triqgue dangereuse susceptible de blesser ou de tuer
une personne comprenant les étapes suivantes :

placer un deuxieme détecteur de choc (109)
d’'un ensemble de détecteurs de choc dans une
deuxiéme partie d’'une masse d’eau (8, 100), le
deuxiéme détecteur de choc (109) comportant
une premiére alarme pour alerter une personne
de I'existence de la condition électrique dange-
reuse a proximité du deuxiéme détecteur de
choc (109) par I'activation de la premiére alarme
sur le deuxiéme détecteur de choc (109) ; et
caractérisé en ce que :

placer un premier détecteur de choc (10, 105,
106, 107, 108) de I'ensemble de détecteurs de
choc dans une premiéere partie de la masse
d’eau (8, 100) ou le premier détecteur de choc
(109) est en communication avec le deuxiéme
détecteur de choc (109) et comporte une deuxié-
me alarme pour alerter une personne de I'exis-
tence d'une condition électrique dangereuse
dans la deuxieme partie de la masse d’eau (8,
100) en I'absence de condition électrique dan-
gereuse dans la premiére masse d’eau (8, 100)
a proximité du premier détecteur de choc (109)
en fournissant un signal d’avertissement.

Procédé selon la revendication 6, danslequel I'étape
consistant a placer le premier détecteur de choc (10,
105, 106, 107, 108) dans la premiéere partie de la
masse d’eau (8, 100) comprend le fait de placer une
électrode dans la premiére partie de la masse d’eau
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(8, 100).

Procédé selon la revendication 6, comprenant I'éta-
pe consistant a transmettre un signal sans fil du
deuxieme détecteur de choc (109) au premier dé-
tecteur de choc (10, 105, 106, 107, 108) en réponse
a l'existence de la condition électrique dangereuse
a proximité du deuxieme détecteur de choc (109),
dans lequel le signal sans fil active un signal d’aver-
tissement sur le premier détecteur de choc (10, 105,
106, 107, 108) quiindique la présence de la condition
électrique dangereuse a proximité du deuxieme dé-
tecteur de choc (109) mais pas a proximité du pre-
mier détecteur de choc (10, 105, 106, 107, 108), ou
au moins un détecteur de choc de I'ensemble de
détecteurs de choc (10, 105, 106, 107, 108, 109) est
un premier détecteur de choc flottant alimenté par
pile (10, 105, 106, 107, 108), ou dans lequel le pro-
cédé comprend I'étape consistant a placer un détec-
teur de 'ensemble de détecteurs de choc (109) a
terre avec au moins une électrode dudit détecteur
de 'ensemble de détecteurs de choc (109) en con-
tact avec la masse d’eau (8, 100).

Procédé selon la revendication 6, comprenant le fait
de placer une station de surveillance a distance en
communication avec le premier détecteur de choc
(10, 105, 106, 107, 108) et le deuxieme détecteur
de choc (109) pour fournir un signal distant de I'état
de la masse d’eau (8, 100) a proximité du premier
détecteur de choc (10, 105, 106, 107, 108) et du
deuxieme détecteur de choc (109).

Procédé selon la revendication 6, comprenant I'éta-
pe consistant a changer le signal d’avertissement
sur le premier détecteur de choc (10, 105, 106, 107,
108) pour un signal de danger lorsque le premier
détecteur de choc (10, 105, 106, 107, 108) détecte
une condition électrique dangereuse a proximité du
premier détecteur de choc (10, 105, 106, 107, 108).

Procédé selon la revendication 6, comprenant I'éta-
pe consistant a placer des détecteurs de choc (10,
105, 106, 107, 108, 109) de I'ensemble de détec-
teurs de choc dans la masse d’eau (8, 100) compre-
nant le fait de placer un détecteur de choc alimenté
en courant alternatif (109) et un détecteur de choc
alimenté par pile (10, 105, 106, 107, 108) dans la
masse d’eau (8, 100).
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