
;e3e"L(t$6T"0FISHING REEL, FISHING DATA DISPLAY DEVICE, AND FISHING DATA
DISPLAY SYSTEM BACKGROUND OF THE INVENTION Field of the Invention [0001 ]
The present invention relates to a fishing reel, and more particularly to a
fishing reel that does not have a display unit capable of displaying
terminal tackle water depth data. [0002] Background Information [0003]
Generally, a fishing reel includes a reel unit, a spool that is rotatively
mounted on the reel unit, and a handle assembly for rotating the spool. The
spool is mounted on a spool shaft that is supported by the reel unit, and
the handle is non-rotatively mounted on a handle shaft that is disposed in
parallel with the spool shaft. [0004] With these types of fishing reels, a
counter reel is known in which a water depth measurement portion is mounted
on the reel unit. Such water depth measurement portion serves to measure
the water depth of the terminal tackle (see, for example, Japanese
Laid-Open Patent Application No. 2003-284470). In this type of counter
reel, a display unit composed of a liquid crystal display capable of
displaying data of the water depth of the terminal tackle is arranged on an
upper surface of the reel unit. [0005] On the other hand, many well known
small fishing reels used for jigging do not have a display unit arranged
thereon as in the case of a counter reel (see, for example, Japanese
Laid-Open Patent Application No. 2003-235412). With this type of jigging
fishing reel, the entire reel can be reduced in size, and jigging can be
easily performed, because a display unit is not arranged on the reel unit.
[0006] Because this type of jigging fishing reel does not have a display
unit arranged on the reel unit, the water depth of the terminal tackle
cannot be ascertained. Accordingly, jigging fishing reels are known that
can be coupled to separate display unit on the exterior of the reel, and
the display unit and the reel are connected by a cord (see, for example,
Patent Japanese Laid-Open Patent Application No. 2002-27878). With this
type of fishing reel, the water depth of the terminal tackle can be
ascertained because the display unit is coupled to the fishing reel on the
exterior of the reel through the cord. [0007] With a conventional fishing
reel that is coupled to a display unit on the exterior of the reel, the
cord that connects the display unit and the reel will be an impediment when
-1   performing jigging. Thus, if the cord is an impediment, it may not be
possible to perform jigging well, such as fine jerking movements and the
like. [0008] In view of the above, it will be apparent to those skilled in
the art from this disclosure that there exists a need for an improved
fishing reel, a display unit, and a fishing data display system that
overcome the problems of the conventional art. This invention addresses
this need in the art as well as other needs, which will become apparent to
those skilled in the art from this disclosure. SUMMARY OF THE INVENTION 



[0009] An object of the present invention is to enable a fisherman to
easily perform jigging with a fishing reel, as well as ascertain the water
depth of terminal tackle. [00l 0] A fishing reel according to the first
aspect of the present invention is adapted to be used with an exterior
unit, and a fishing line having a terminal tackle at its end is adapted to
be wound on the fishing reel. The fishing reel includes a reel unit; a
spool that is rotatably mounted on the reel unit for winding the fishing
line; a water depth measurement unit configured to measure a water depth of
the terminal tackle and produce a water depth datum; and a first data
transmission unit configured to wirelessly transmit the water depth datum
to the exterior unit. [0011 ] This fishing reel includes a first wireless
transmission unit capable of wirelessly and externally transmitting a
terminal tackle water depth datum. The first wireless transmission unit
transmits and receives in a comparatively narrow range capable of being
used on board a boat, and which employs a wireless system such as UWB
(ultra wide band) wireless, Bluetooth, or the like. Here, by providing a
fishing data display device that is capable of displaying the terminal
tackle water depth data separately from the fishing reel, the size of the
fishing reel can be kept small, while allowing the fisherman to ascertain
the water depth of the terminal tackle. Furthermore, by wirelessly
connecting the fishing reel and the external fishing data display device,
it will be no longer necessary to provide a cord to connect the fishing
reel and an external fishing data display device as in the conventional
art. Thus, jigging can be easily performed. [0012] The fishing reel
according to the second aspect of the present invention is the fishing reel
according to the first aspect of the present invention, and further
including a first electrical power supply unit arranged on the reel unit
which supplies electricity to the first data transmission unit. Here,
electrical power for performing wireless communication -2   can be supplied
by the first electrical power supply unit. Examples of the first electrical
power supply unit include a battery such as a button battery, an
electricity storage element, or the like that is arranged on the inside or
outside of the reel unit, a cord connected to the battery, a solar battery
arranged on the. exterior of the reel unit, or the like. [00l3] The fishing
reel according to the third aspect of the present invention is the fishing
reel of according to the first or the second aspect of the present
invention, further including a case member that is made of a synthetic
resin and is arranged on the reel unit. The case member is capable of
accommodating the first wireless transmission unit in an interior of the
case member. Here, by providing a cover member that can cover, for example
an entire structure of the first wireless transmission unit including an
antenna with a case member made of a synthetic resin, interference during
wireless communication can be prevented. [0014] The fishing reel according
to the fourth aspect of the present invention is the fishing reel according
to the third aspect of the present invention, in which the case member is
detachably mounted to the reel unit. Here, because the case member is
detachably mounted to the reel unit, the case member can be removed when
the first wireless transmission unit is not used. [0015] The fishing reel
according to the fifth aspect of the present invention is the fishing reel
according to any of the first through fifth aspects of the present
invention, in which the water depth measurement unit includes a sensor that
is configured to detect the number of spool rotations, and the terminal
tackle water depth datum is obtained based on the number of spool
rotations. Here, because the number of spool rotation can be wirelessly
transmitted as, for example, the water depth datum, the terminal tackle
water depth datum can be easily obtained. [00l6] The fishing reel according
to the sixth aspect of the present invention is the fishing reel according
to any of the first through fifth aspects of the present invention, further
including a control unit that stores map data. The water depth datum is
obtained based on the number of spool rotations and the map data. Here,
because the number of spool rotations will be converted to the terminal
tackle water depth data with the map data stored in the control unit,
highly accurate terminal tackle water depth data with comparatively few
discrepancies can be obtained. -3   [00l7] The fishing reel according to
the seventh aspect of the present invention is the fishing reel according
to the sixth aspect of the present invention, in which the control unit is
provided in an interior of the reel unit. Here, for example, when a fishing
data display device capable of displaying terminal tackle water depth data
is arranged separately from the fishing reel, because it will be no longer
necessary to arrange the control unit on a fishing data display device, a
conventional fishing data display device that does not include a control
unit can be connected the fishing reel. 



[0018] A fishing data display device according to the eighth aspect of the
present invention is adapted to be connected to a fishing reel. The fishing
data display device includes a body member, display unit arranged on the
body member, a first wireless reception unit configured to wirelessly
receive a water depth datum from a first wireless transmission unit of the
fishing reel, and a first display unit configured to display the water
depth datum received by the first wireless reception unit. [00l9] This
fishing data display device includes a first wireless reception unit that
is capable of wirelessly receiving terminal tackle water depth data
transmitted from the first wireless transmission unit of the fishing reel.
Here, by arranging the fishing data display device separately from the
fishing reel, the size of the fishing reel can be kept small, while
allowing the fisherman to ascertain the water depth of the terminal tackle.
Furthermore, by wirelessly connecting the fishing reel and the fishing data
display device, it will no longer be necessary to provide a cord between
the fishing reel and the fishing data display device as in the conventional
art. Thus, jigging can be easily performed. [0020] The fishing data display
device according to the ninth aspect of the present invention is the
fishing data display device according to the eighth aspect of the present
invention, further including a second display unit configured to display
data obtained from a data collection device that is connected to the body
member of the fishing data display device. Here, the fishing data display
device can quickly obtain various data from the data collection device that
is separate from the fishing reel as well as the terminal tackle water
depth data. [0021 ] The fishing data display device according to the tenth
aspect of the present invention is the fishing data display device
according to the eighth aspect or the ninth aspect of the present
invention, further including a data storage unit configured to store -4
various data in the body member. Here, for example, by providing a data
storage unit that stores various data, past data can be referenced and a
history can be displayed. [0022] The fishing data display device according
to the eleventh aspect of the present invention is the fishing data display
device according to any of the eighth through tenth aspects of the present
invention, further including a data input unit configured to receive input
of various data. Here, for example, by providing a data input unit that
receives various data, various data can be corrected and supplemented, and
detailed settings can be performed on the fishing data display device.
[0023] The fishing data display device according to the twelfth aspect of
the present invention is the fishing data display device according to the
eighth through eleventh aspects of the present invention, further including
a second power supply unit that supplies electricity to the first wireless
reception unit. Here, electrical power for performing wireless
communication can be supplied by the second electrical power supply unit.
Examples of the second electrical power supply unit includes a battery such
as an electricity storage element or the like that is arranged on the
inside or outside of the body member, a cord connected to the battery, a
solar battery arranged on the exterior of the body member, or the like.
[0024] The fishing data display device according to the thirteenth aspect
of the present invention is the fishing data display device according to
any of the eighth through twelfth aspects of the present invention, in
which the first wireless reception unit is provided in an interior of the
body member. Here, by installing the first wireless reception unit in the
body member, the entire structure of the fishing data display device can be
made more compact. [0025] The fishing data display device according to the
fourteenth aspect of the present invention is the fishing data display
device according to any of the eighth through thirteenth aspects of the
present invention, in which the first wireless reception unit is provided
outside of the body member. Here, for example, a wireless function can be
added later as an option to a fishing data display device that does not
originally have a wireless function. [0026] The fishing data display device
according to the fifteenth aspect of the present invention is the fishing
data display device according to the fourteenth aspect of the present
invention, further including a cord for supplying electricity, and a second
power -5  



supply unit that supplies electricity to the first wireless reception unit.
The first wireless reception unit and the second power supply unit are
connected to the body member via the cord such that the first wireless
reception unit and the first display unit communicate various data via the
cord. Here, in a fishing data display device that does not have a wireless
function, a wireless function can be added without increasing the size of
the body member by arranging the first wireless reception unit along the
cord. [0027] A fishing data display system according to the sixteenth
aspect of the present invention displays a water depth data of a terminal
tackle attached to an end of a fishing line. The fishing data display
system includes a fishing reel and fishing data display device configured
to be connected to the fishing reel. The fishing reel includes a reel unit,
a spool that is rotatably mounted on the reel unit for winding the fishing
line, a water depth measurement unit configured to measure the water depth
of the terminal tackle and produce a water depth datum, and a first data
transmission unit configured to wirelessly transmit the water depth datum.
The fishing data display device a body member, a display unit arranged on
the body member, a first wireless reception unit configured to wirelessly
receive a water depth datum from the first wireless transmission unit of
the fishing reel, and a first display unit configured to display the water
depth datum received by the first wireless reception unit. [0028] This
fishing data display system includes a fishing reel having a first wireless
transmission unit capable of wirelessly transmitting terminal tackle water
depth data, and a fishing data display device having a first wireless
reception unit capable of wirelessly receiving terminal tackle water depth
data transmitted from the first wireless transmission unit. Here, by
arranging the fishing data display device separately from the fishing reel,
the size of the fishing reel can be kept small, while allowing the
fisherman to ascertain the water depth of the terminal tackle. Furthermore,
by wirelessly connecting the reel and the external display device, it will
no longer be necessary to provide a cord between the fishing reel and the
fishing data display device as in the prior art. Thus, jigging can be
easily performed. [0029] The fishing data display system according to the
seventeenth aspect of the present invention is the fishing data display
system according to the sixteenth aspect of the present invention, in which
the fishing data display device further includes a second display unit
configured to display data obtained from a fish finder that is connected to
the -6   body member of the fishing data display device. The fish finder is
configured to collect data related to fish school locations. Here, for
example, the terminal tackle water depth data can be superimposed on the
fish school data to unitarily display various data. [0030] The fishing data
display system according to the eighteenth aspect of the present invention
is the fishing data display system according to the sixteenth or the
seventeenth aspect of the present invention, in which the fishing data
display device further includes a second display unit configured to display
data obtained from a data collection device that is connected to the body
member of the fishing data display device, the data collection device
further includes a second wireless transmission unit capable of wirelessly
transmitting various data, and the fishing data display device further
includes a second wireless reception unit capable of wirelessly receiving
various data transmitted from the second wireless transmission unit. Here,
by wirelessly connecting not only the fishing reel and the fishing data
display device, but also the data collection device and the fishing data
display device, the fishing data display device can be used in any
location. [003l ] The fishing data display system according to the
seventeenth aspect of the present invention is the fishing data display
system according to the sixteenth aspect of the present invention, in which
the fishing data display device further includes a third wireless
transmission unit capable of wirelessly transmitting various command data,
and the fishing reel further includes a third wireless reception unit
capable of wirelessly receiving various command data transmitted from the
third wireless transmission unit. Here, because wireless communication can
be performed from the fishing data display device to the fishing reel, the
fishing reel can be controlled from, for example, the fishing data display
device. [0032] The fishing data display system according to the twentieth
aspect of the present invention is the fishing data display system
according to the nineteenth aspect of the present invention, in which the
first data transmission unit transmits the terminal tackle water depth data
of the fishing reel in accordance with the command data transmitted by the
third wireless reception unit. Here, by wirelessly communicating various
command data from the fishing data display device when terminal tackle
water depth datum is needed, the terminal tackle water depth data can be
obtained at any desired timing. [0033] The fishing data display device
according to the twenty-first aspect of the present invention is the
fishing data display device according to the nineteenth aspect of    the
present invention, further including a control unit that stores map data.
The water depth datum is obtained based on the number of spool rotations
and the map data. The control unit is provided in an interior of the body
member of the fishing data display device. Here, by arranging the control
unit on the fishing data display device, the control structure of the
fishing reel can be simplified, and thus the consumption of the electricity
can be reduced. Because of this, even with a configuration in which, for
example, a comparatively small amount of electricity is obtained from the
rotation of the spool, it is possible to drive the first wireless
transmission unit and other units. [0034] The fishing data display device
according to the twenty-second aspect of the present invention is the
fishing data display device according to the nineteenth aspect of the
present invention, in which the fishing data display device further
includes a cord for supplying electricity, and a second power supply unit
that supplies electricity to the first wireless reception unit. The first
wireless reception unit and the second power supply unit are connected to
the body member via the cord such that the first wireless reception unit
and the first display unit communicate various data via the cord. The
control unit is provided outside of the body member. Here, because it will
no longer be necessary to arrange the control unit on both the reel unit of
the fishing reel and the body member of the fishing data display device, a
conventional fishing data display device that does not have a control unit
can be used in the fishing data display system of the present invention.
Also, because the control structure of the fishing reel can be simplified,
consumption of the electricity of the various control structures can be
reduced. 



[0035] These and other objects, features, aspects and advantages of the
present invention will become apparent to those skilled in the art from the
following detailed description, which, taken in conjunction with the
annexed drawings, discloses a preferred embodiment of the present
invention. BRIEF DESCRIPTION OF THE DRAWINGS [0036] Refering now to the
attached drawings which form a part of this original disclosure: Figure 1
is an oblique view of a fishing reel in accordance with the first
embodiment of the present invention; Figure 2 is a cross-sectional view of
the fishing reel in accordance with the first embodiment of the present
invention; _8_   Figure 3 is a lateral view of the fishing reel in
accordance with the first embodiment of the present invention; Figure 4 is
a control block diagram of the fishing reel and the fishing data display
device in accordance with the first embodiment of the present invention;
Figure 5 is a plan view of the fishing data display device in accordance
with the first embodiment of the present invention; Figure 6 is a figure
illustrating a screen of a display unit of the fishing data display unit in
accordance with the first embodiment of the present invention; Figure 7 is
a an oblique view of a fishing reel in accordance with the alternate
embodiment (c) of the present invention; and Figure 8 is an oblique view of
the fishing reel and the fishing data display device in accordance with the
alternate embodiment (j) of the present invention. DETAILED DESCRIPTION OF
THE PREFERRED EMBODIMENTS [0037] Selected embodiments of the present
invention will now be explained with reference to the drawings. It will be
apparent to those skilled in the art from this disclosure that the
following descriptions of the embodiments of the present invention are
provided for illustration only and not for the purpose of limiting the
invention as defined by the appended claims and their equivalents. 



[0038] A fishing reel in which an embodiment of the present invention has
been adopted is, as shown in Figure 1, a small and round dual bearing reel
capable of jigging, and is a type of reel that does not have a display unit
capable of displaying terminal tackle water depth data. This reel includes
a reel unit l, a handle assembly 2 for rotating a spool that is disposed on
one side of the reel unit 1, and a star drag 3 that is disposed at the reel
unit 1 side of the handle assembly 2. [0039] As shown in Figure 1, a spool
15 that serves to wind up or release fishing line is rotatively mounted on
the reel unit 1, and the reel unit 1 is attached to a fishing rod R with a
rod attachment leg 4. The reel unit 1 includes, as shown in Figure 2, a
frame 5 having a first side plate 10 and a second side plate 11 that are
disposed from left to right so as to have a predetermined gap therebetween
and a plurality of connection members 12 for connecting the first side
plate 10 and the second side plate 11, a first side cover 13 and a second
side cover 14 mounted on both sides of the flame 5, and a mechanism
mounting plate 16 mounted on the second side cover 14. The mechanism
mounting plate 16 is in -9   contact with the second side plate 11, and a
space is formed between the mechanism mounting plate 16 and the second side
cover 14 in order to accommodate various mechanisms. In addition, a clutch
lever 40 is pivotably mounted on the rear of the second side cover 14 of
the reel unit 1, and serves to operate a clutch mechanism (not shown in the
figures). Furthermore, as shown in Figures l and 3, a data communication
unit 44 capable of wirelessly outputting terminal tackle water depth data
to a later-described data display device 60 (see Figures 4 and 5) that is
arranged on the exterior of the fishing reel 100, and a switch operation
unit 47 that turns the data communication unit 44 on and off, are attached
to the front of the second side cover 14 of the reel unit 1 so that they
are exposed. [0040] The frame 5 is obtained by die-casting, and the second
side cover 14 is obtained by press-forming sheet metal. The first side
plate 10, the second side plate 11, and the first side cover 13 form a
circular shape when viewed laterally, and the outer peripheral faces are
machined using, for example, a lathe or the like. The second side cover 14
and the mechanism fitting plate 16 have, as shown in Figures 2 and 3, a
shape in which a part of the circular shape projects radially outward when
viewed laterally. A mounting portion of a handle shaft 30 (see Figure 2)
also projects outward in the axial direction from the center of the second
side cover 14. [0041 ] The connection members 12 are plate-shaped members
that are formed along the outer circumferences of the first side plate 10
and the second side plate 11 and are formed integrally with the first side
plate 10 and the second side plate 11, and connect the first side plate 10
and the second side plate 11 at three locations in the reel unit l, e.g.,
at the rear, the bottom, and the top thereof. Like with the first side
cover 13, the outer circumferences of the connection members 12 are
machined integrally with the first side plate 10 and the second side plate
11. The rod attachment leg 4 is fixed to the bottom connection member 12,
and a thumb rest 17 made of a synthetic resin is mounted to the rear
connection member 12. [0042] As shown in Figures 1 and 3, the handle
assembly 2 includes a handle arm 6 non-rotatably mounted to an end of the
handle shaft 30, a handle knob 7 rotatively mounted to one end of the
handle arm 6, and a knob shaft 8 that is made of metal and that serves to
rotatively mount the handle knob 7 to the handle arm 6. The handle arm 6 is
a flat metal member that extends radially outward from the handle shaft 30.
As shown in -10   Figure 2, the handle arm 6 is non-rotatably engaged with
a chamfered portion 30a formed at the tip of the handle shaft 30, and is
detachably fixed to the handle shaft 30 with a fixing nut 30b. [0043] A
reel controller 43 shown in Figure 4 that controls various interfaces that
include the data communications unit 44 and the switch operation unit 47 is
provided in the interior of the second side cover 14 of the reel unit 1. A
battery 46 (see Figure 3) such as an electricity storage battery and the
like that serves to supply electricity to things such as a spool sensor 41
and a spool counter 42, the data communication unit 44, and the reel
controller 43, is provided in the interior of the second side cover 14.
[0044] The reel controller 43 includes a microcomputer that includes a CPU,
RAM, ROM, an I/O interface, and the like that are disposed inside the
second side cover 14. The reel controller 43 will execute various control
operations of the data communication unit 44 and the like in accordance
with a control program. As shown in Figure 4, the reel controller 43 is
connected to a spool sensor 41 and a spool counter 42 which serve to detect
the rotational direction and number of rotations (rotational position data)
of the spool 15, the data communication unit 44, the switch operation unit
47, a memory unit 48, and other input/output units. [0045] The spool sensor
41 is composed of two lead switches that are aligned from front to rear.
The lead switches detect two magnets mounted on a magnet wheel. By counting
the detection pulses with the spool counter 42, the number of rotations of
the reel can be detected. In addition, the rotational direction of the
spool 15 can be detected based on whether the lead switches generated a
detection pulse. 



[0046] The spool counter 42 calculates the number of times the spool sensor
41 is turned on and off, and rotational position data related to the number
of spool rotations is obtained by means of this calculated value. The
number of rotations calculated by the spool counter 42 will decrease when
the spool 15 rotates normally (rotates in the line releasing direction),
and will increase when the spool 10 rotates in the opposite direction.
[0047] The reel controller 43 will perform various types of control of the
data communication unit 44 and the like, and will perform a water depth
calculation process that calculates terminal tackle water depth data. The
water depth calculation process will convert the number of rotations of the
spool 15 to terminal tackle water depth data by correlating the number of
rotations of the spool 15 counted by the spool counter 42 with -11   map
data stored in the memory unit 48. The terminal tackle water depth data
obtained in this manner is sent to the data communication unit 44 as
numerical value data. [0048] As shown in Figure 4, the data communication
unit 44 is capable of transmitting and receiving various types of data to
and from a data communication unit 66 of a fishing data display device 60
arranged on the exterior of the fishing reel 100. The data communication
unit 44 is a low output device that transmits and receives in a
comparatively narrow range that can be used on board a boat that employs a
wireless system such as UWB (ultra wide band) wireless or the like. The
data communication unit 44 can transmit terminal tackle water depth data
obtained from the spool sensor 41 and the spool counter 42 to the data
communication unit 66 of the fishing data display device 60. In addition,
the data communication unit 44 can receive command data transmitted from
the data transmission unit 66 of the fishing data display device 60, and
transmit various data based upon this command data via the reel controller
43. As shown in Figure 1 and Figure 3, the entire data communication unit
44, including an antenna that is exposed on the exterior of the second side
cover 14, is covered by a case member made of a synthetic resin. [0049] The
switch operation unit 47 is a pressure type toggle switch that serves to
turn the data communication unit 44 on and off. When the switch operation
unit 47 is turned on, wireless communication is possible, and when the
switch operation unit 47 is turned off, wireless communication is not
possible. The switch operation unit 47 is arranged near the rear of the
data communication unit 44 on the upper portion of the second side cover
14. In addition, the data communication unit 44 includes a power save mode
in which power is automatically turned off when the data communication unit
44 has not transmitted or received data for a long period of time. In this
situation, the data communication unit 44 can be turned off without turning
the switch operation unit 47 off. [0050] The memory unit 48 is composed of
a non-volatile memory such as an EEPROM or the like, and stores various
data such as map data and the like used during line length calculations.
[0051 ] As shown in Figure 4, the fishing data display device 60 is capable
of displaying fish location echoes that show the water depth of the bottom
of the fishing location and the position of schools of fish obtained from a
fish finder 90 described below. The fishing data display device 60 serves
to superimpose terminal tackle water depth data -12   obtained from the
fishing reel 100 with the water depth of the bottom and the fish location
displayed with echoes. [0052] As shown in Figure 5, the fishing data
display device 60 includes a generally rectangular body member 61, a data
communication unit 66 that is arranged on the upper portion of the body
member 61, a display unit 65 composed of a liquid crystal display that is
mounted on the body member 61, and a switch operation unit 64 composed of a
plurality of operation buttons arranged on the right side of the display
unit 65. [0053] As shown in Figure 5, a battery 62 such as an electricity
storage element or the like that serves to supply electricity to the data
communication unit 66 and the like is arranged in the upper portion of the
inside of the fishing data display device 60, and a buzzer 67 is arranged
in the lower portion of the inside of the fishing data display device 60
and serves to aurally notify one of various data. In addition, as shown in
Figure 4, a monitor controller 63 that performs various control functions
is arranged in the fishing data display device 60. [0054] The reel
controller 63 includes a microcomputer that includes a CPU, RAM, ROM, an
I/O interface, and the like arranged in the body member 61. The monitor
controller 63 executes, in accordance with a control program, display
control operations that display data from the fishing reel 100 and the fish
finder 90 on the display unit 65, and various types of control operations
for the data communication unit 66 that transmits various command data to
the fishing reel 100. In addition, as shown in Figure 4, various switches
for the switch operation unit 64, the display unit 65, the data
communication unit 66, the buzzer 67, the memory unit 68, and other
input/output units, are connected to the monitor controller 63. [0055] As
shown in Figure 5, the plurality of buttons of the switch operation unit
64, such as a cursor key that moves a cursor up, down, left, and right over
various setting items, a power button that turns the display of the display
unit 65 on and off, a setting button that sets various settings, a screen
switch button, and the like, are vertically arranged. 



[0056] As shown in Figure 5, the display unit 65 is for example a dot
matrix type of liquid crystal display, and is capable of displaying large
amounts of various data. As shown in an enlarged view in Figure 6, the
display unit 65 displays a water depth scale SC on the right end of the
screen. In addition, the display unit 65 also displays terminal tackle -13
water depth data D I obtained from the fishing reel 100 on the right side
of the scale SC, in a position that corresponds to the water depth and
with, for example, a hook shaped object that symbolizes the terminal
tackle. In addition, sea bottom water depth data D2 and fish location water
depth data D3 that are received from the fish finder 90 are chronologically
displayed with echo data images in positions corresponding to the water
depth on the left side of the scale SC. Furthermore, a numerical value D2n
of the sea bottom water depth D2 will be displayed on the lower left of the
screen, and a numerical value Dln of the water depth data D 1 will be
displayed on the upper left of the screen. [0057] As shown in Figure 4, the
data communication unit 66 is capable of wirelessly transmitting and
receiving various data between the data communication unit 44 of the
fishing reel 100, and the data communication unit 91 of the fish finder 90.
The data communication unit 66 is a low output device that uses a wireless
method such as UWB (Ultra Wide Band) to transmit and receive between the
data communication unit 44 of the fishing reel 100 and the data
communication unit 91 of the fish finder 90 in a relatively narrow range
capable of being used on board a boat. The data communication unit 66 is
set so that the communication channel thereof will be different from that
of the data communication unit 44 and the data communication unit 91,
thereby preventing interference with the data communication unit 44 and the
data communication unit 91. The data communication unit 66 receives data
such as terminal tackle water depth data from the data communication unit
44 of the fishing reel 100, and transmits various command data to the data
communication unit 44 of the fishing reel 100. In addition, the data
communication unit 66 can communicate with the data communication unit 91
of the fish finder 90, and receives data such as the water depth of the
bottom and the location of fish schools. As shown in Figure 5, the data
communication unit 66 is arranged on the upper portion of the main member
61, and includes a metal antenna that can be extended, retracted, and
rotated. [0058] As shown in Figure 5, the buzzer 67 includes a speaker on
the lower portion of the main member 61, and serves to generate various
types of alarm sounds and operational sounds. [0059] The memory unit 68 is
composed of a non-volatile memory such as an EEPROM or the like, is capable
of storing various data received from the fishing reel 100 -14   and the
fish finder 90, and thus can reference past data via the monitor controller
63 and display a history of past data. [0060] The fish finder 90 is a
device that gathers data illustrating the location of fish, the condition
of a school of fish, and the direction of movement of a school of fish, and
as shown in Figure 4, includes a data communication unit 91 that wirelessly
transmits fish school data to the data communication unit 66 of the fishing
data display device 60, and a fish depth controller 92 that is connected to
the data communication unit 91 and performs various control functions. The
data communication unit 91 is a low output device that transmits and
receives in a comparatively narrow range that can be used on board a boat,
and employs a wireless system such as LTWB (ultra wide band) wireless or
the like. Note that other configurations of the fish finder 90 are the same
as a standard configuration, and thus a detailed description of other
configurations of the fish finder 90 will be omitted. [0061] When using
this type of fishing data display device 60 and fish finder 90 to engage in
fishing, the switch operation unit 47 of the fishing reel 100 will be first
turned on, and then the data communication unit 44 will be placed into a
state in which wireless communication is possible. The power switches of
the fishing data display device 60 and the fish finder 90 will also be
turned on, various settings will be performed, and the data communication
unit 66 and the data communication unit 91 will be placed into a state in
which wireless communication is possible. Here, when the data communication
unit 44 of the fishing reel 100 and the data communication unit 66 of the
fishing data display device 60 are wirelessly connected, the data
communication unit 44 and the data communication unit 66 will be in a
stand-by state in which they wait for various control commands. Then, when
a command (a transmission request) to transmit terminal tackle water depth
data from the data communication unit 66 to the data communication unit 44
is transmitted, the terminal tackle water depth data will be transmitted
from the data communication unit 44 to the data communication unit 66, and
the terminal tackle water depth data will be displayed on the display unit
65 via the monitor controller 63. [0062] Next, the clutch lever 40 of the
fishing reel l00 is moved to the off position, and the terminal tackle is
lowered into the water. At this point, the spool 15 is rotated in the line
release direction, and the number of rotations of the spool 15 is
calculated by the spool sensor 41 and the spool counter 42. Then, the
number of rotations of the spool 15 is converted into terminal tackle water
depth data by means of a water depth calculation -15  



process of the reel controller 43. The terminal tackle water depth data is
transmitted from the data communication unit 44 to the data communication
unit 66, and is displayed in real time on the display unit 65 via the
monitor controller 63. [0063] On the other hand, fish school data obtained
from the fish finder 90 is transmitted from the data communication unit 91
to the data communication unit 66, and is graphically displayed together
with the terminal tackle water depth data on the display unit 65 via the
monitor controller 63. [0064] When the terminal tackle arrives at the
bottom, the clutch lever 40 will be moved to the on position, and the
fisherman will refer to the display unit 65 of the fishing data display
device 60 while winding up the fishing line in order to position the
terminal tackle in a location where fish are present. When the line winding
operation is performed, in order to lure fish, the fishing rod and reel are
repeated jerked upward and the fishing line is quickly reeled in, i.e.,
jigging is performed. When jigging is performed so that the terminal tackle
is positioned above the point where fish are located, the clutch lever 40
will again be moved to the off position, and the terminal tackle will be
lowered back to the bottom. Next, the clutch lever 40 will again be moved
to the on position, and the fisherman will refer to the fish location on
the display unit 65 while repeatedly performing jigging in a range that
includes the fish location. Then, when a fish is hooked, the jigging will
be stopped, a winding operation will be performed up to the water surface,
and the fish will be pulled out of the water. The terminal tackle water
depth data during this series of operations is sequentially transmitted
from the data communication unit 44 to the data communication unit 66, and
is displayed together with the fish school data on the display unit 65.
Here, by displaying the terminal tackle water depth data on the display
unit 65, the terminal tackle can be reliable positioned where fish are
located, and thus it will be easy to hook fish. [0065] Because the data
communication unit 44 capable of wirelessly outputting terminal tackle
water depth data to the data communication unit 66 of the fishing data
display device 60 is arranged on the fishing reel 100, the size of the
fishing reel 100 can be kept small, and the terminal tackle water depth can
be determined. Furthermore, because it will no longer be necessary to
provide a cord between the fishing reel 100 and the fishing data display
device 60 as in the prior art, jigging can be easily performed. ALTERNATE
EMBODIMENTS -16   [0066] Referring now to Figures 7-8, a fishing reel and a
fishing data display device in accordance with alternate embodiments will
now be explained. In view of the similarity between the first and alternate
embodiments, the parts of the alternate embodiments that are identical to
the parts of the first embodiment will be given the same reference numerals
as the parts of the first embodiment. Moreover, the descriptions of the
parts of the alternate embodiments that are identical to the parts of the
first embodiment may be omitted for the sake of brevity. [0067] (a) In the
aforementioned embodiment, the fishing data display device 60 was described
as an example of a display device arranged on the exterior of the fishing
reel 100. However, other terminals having a display unit may be used, such
as a portable telephone, a portable game device, a PDA (a personal portable
data terminal), a notebook PC, or the like. In addition, the fishing data
display device 60 displays data obtained from the fish finder 90, but can
instead be designed to display data from a Global Position System (GPS)
mounted on the fishing boat. Or, the fishing data display device 60 may be
designed to display only data obtained from the fishing reel 100. In
addition, the fishing data display device 60 may be configured so that it
is wirelessly connected to a plurality of fishing reels 100, and displays
various data respectively obtained from the plurality of fishing reels 100.
Furthermore, the display device provided on the exterior of the fishing
reel 100 may be a small fish finder 90 capable of wirelessly communicating
with the fishing reel 100. [0068] (b) In the aforementioned embodiment, the
battery 46 such as an electricity storage element or the like that supplies
electricity to the data communication unit 44 of the fishing reel 100 is
arranged on the inside of the second side cover 14. However, the battery 46
is not limited to this. For example, a button battery may be exchangeably
mounted on the interior of the reel unit 1 (at least any of the connection
members 12, the first side cover 13, and the second side cover 14), or a
solar battery may be installed on the exterior of the reel unit 1 to supply
electricity. In addition, a cord may be connected from a battery arranged
on the exterior of the reel unit 1 to supply electricity. Furthermore, an
electric generator that generates electricity by means of the rotation of
the spool 15 may also be provided so that electricity is supplied from this
electric generator. [0069] (c) In the aforementioned embodiment, the data
communication unit 44 is arranged on the front of the second side cover 14
of the reel unit 1. However, as shown in -17   



Figure 7, the data communication unit 44' may be arranged on the first side
cover 13 of the reel unit 1. In addition, the data communication unit 44'
is arranged so that it emerges from the second side cover 14. However, the
data communication unit 44 may be accommodated in the interior of the
second side cover 14, or may be detachable from the second side cover 14.
Furthermore, the data communication unit 44 is covered with a case member
made of a synthetic resin. However, the data communication unit 44 is not
limited to this, and may for example be a metal directional antenna that
can be extended, retracted, and rotated. [0070] (d) In the aforementioned
embodiment, the wireless system of the data communication unit 44 employed
UWB (ultra wide band) wireless. However, the wireless system is not limited
to this, and may employ another wireless system such as Bluetooth, a
special low power standard wireless, infrared wireless, or the like. In
addition, the data communication unit 44 both transmits and receives data,
but may be designed so as to only transmit data. Note that in this
situation, the data communication unit 66 of the fishing data display
device 60 may be designed so as to only receive data. [007l ] (e) In the
aforementioned embodiment, the switch operation unit 47 that turns the data
communication unit 44 on and off is arranged on the upper portion of the
second side cover 14 of the fishing reel 100. However, the switch operation
unit 47 may be arranged on the side of the second side cover 14 or on the
first side cover 13. In addition, the switch operation unit 47 may not be
provided on the fishing reel 100, the switch operation unit 64 of the
fishing data display device 60 may be designed so as to turn the data
communication unit 44 on and off, and the switch operation unit 64 may be
arranged on both the fishing reel 100 and the fishing data display device
60. Furthermore, the switch operation unit 47 is not limited to a pressure
type of toggle switch, and may for example be a slide type switch having a
waterproof construction. [0072] (f) In the aforementioned embodiment, the
battery 62 such as an electricity storage element or the like that supplies
electricity to the data communication unit 66 of the fishing data display
device 60 is arranged on the interior of the body member 61. However, the
battery 62 is not limited to this. For example, a button battery may be
exchangeably mounted on the interior of the body member 61, or a solar
battery may be installed on the exterior of the body member 61 to supply
electricity. In addition, a cord may be connected from a battery arranged
on the exterior of the reel unit 1 to supply -18   electricity.
Furthermore, an electric generator that generates electricity by means of
the rotation of the spool 15 may also be provided so that electricity is
supplied from this electric generator. Moreover, as shown in Figure 8, a
cord 20 may be connected from a battery 80 arranged on the exterior of the
body member 61 to supply electricity. [0073] (g) In the aforementioned
embodiment, the data communication unit 66 is arranged on the upper portion
of the body member 61, but is not limited to this. In addition, the data
communication unit 66 is not limited to a metal directional antenna that
can be extended, retracted, and rotated, and may be covered with a case
member made of a synthetic resin. Furthermore, the wireless system of the
data communication unit 66 employed UWB (ultra wide band) wireless.
However, the wireless system is not limited to this, and may employ another
wireless system such as Bluetooth, a special low power standard wireless,
infrared wireless, or the like. In addition, in the aforementioned
embodiment, the data communication unit 44 of the fishing reel 100 and the
data communication unit 91 of the fish finder 90 use the same wireless
system, but may use respectively different wireless systems. [0074] (h) In
the aforementioned embodiment, the data communication unit 44 of the
fishing reel 100 wirelessly outputs terminal tackle water depth data.
However, the data that is output is not limited to this. For example,
temperature data obtained from a temperature sensor that detects heat
generation from a drag mechanism may be output. This type of temperature
sensor is for example arranged directly on the drag mechanism or on the
reel unit 1 and near the drag mechanism, and is capable of measuring drag
temperature data with numerical values. The drag temperature data can be
transmitted to the data communication unit 66 of the fishing data display
device 60, by means of the data communication unit 44 via the reel
controller 43. Then, the data communication unit 66 will display the
received drag temperature data on the display unit 65 via the monitor
controller 63. In addition, when the drag temperature data exceeds a
predetermined temperature range, a warning may be displayed on the display
unit 65, and the buzzer 67 may generate a sound as an alarm sound. Here, by
arranging a temperature measurement means that detects heat generated from
the drag mechanism, the temperature of the drag mechanism and the reel unit
to which the heat from the drag mechanism is conducted can be determined
without touching the reel. -19   [0075] In the aforementioned embodiment,
the buzzer 67 that generates various alarm sounds and operational sounds is
arranged on the fishing data display device 60. However, the buzzer 67 may
be designed to generate sound when a fish is hooked. For example, a
vibration sensor that detects whether or not a fish has been hooked is
arranged on the fishing reel 100, and hook data when a fish has been hooked
will be transmitted from the data communication unit 44 of the fishing reel
100 to the data communication unit 66 of the fishing data display device
60. Then, when the data communication unit 66 of the fishing data display
device 60 receives the hook data from the data communication unit 44 of the
fishing reel 100, the buzzer 67 will be made to generate a predetermined
sound via the monitor controller 63. Note that the sound of the buzzer 67
can be set to be a simple click sound, a long buzzer sound, a melody, or
the like. In addition, in the event that a plurality of fishing reels 100
are connected, which fishing reel 100 has hooked a fish can be identified
by setting the volume and the type of sounds made by the buzzer 67 to be
different. On the other hand, in the event that the data communication unit
66 of the fishing data display device 60 is configured to receive hook data
from the data communication unit 44 of the fishing reel 100, not only can
the hook data be announced with the buzzer 67, but the hook data can also
be displayed on the display unit 65 and can be stored in the memory unit
68. Note that the hook data may be expanded with various data such as the
date the fish was hooked, the amount of time until the fish was hooked, the
amount of time taken for line casting and line retrieval, and the like. 



[0076] (j) In the aforementioned embodiment, the data communication unit 66
of the fishing data display device 60 is arranged on the upper portion of
the body member 61 of the fishing data display device 60. However, as shown
in Figure 8, a transmission/receiving unit of the data communication unit
66 may be arranged on a branched end portion of the cord 20 that connects
the fishing data display device 60 and the battery 80. In addition, if the
data communication unit 66 is detachable from the cord 20, other fishing
reels can be connected to the branched end portion of the cord 20. Note
that the cord 20 includes a power line that serves to supply electricity
from the battery 80 to the fishing data display device 60, and a
communication line that connects the data communication unit 66 of the
branched end portion and a monitor controller (not shown in the figures)
inside the body member 61. -20   [0077] (k) In the aforementioned
embodiment, the water depth calculation process that calculates the water
depth of the terminal tackle is performed by the reel controller 43 of the
fishing reel 100. However, the water depth calculation process may be
performed by the monitor controller 63 of the fishing data display device
60, or a controller arranged on the exterior of the fishing reel 100 and
the fishing data display device 60, e.g., on the cord 20 of Embodiment (j).
In addition, the terminal tackle water depth data transmitted from the data
communication unit 44 of the fishing reel I 00 is a discrete value of the
spool counter 42, and the terminal tackle water depth data may calculated
in the monitor controller 63 or the controller on the exterior of the
fishing reel 100 and the fishing data display device 60. [0078] As used
herein, the following directional terms "forward, rearward, above,
downward, vertical, horizontal, below and transverse" as well as any other
similar directional terms refer to those directions of a device equipped
with the present invention. Accordingly, these terms, as utilized to
describe the present invention should be interpreted relative to a device
equipped with the present invention. [0079] According to the present
invention, by providing a first wireless transmission unit on a fishing
reel that is capable of wirelessly transmitting terminal tackle water depth
data, jigging can be easily performed while allowing the fisherman to
ascertain the water depth of the terminal tackle. [0080] The term
"configured" as used herein to describe a component, section or part of a
device includes hardware and/or software that is constructed and/or
programmed to carry out the desired function. [008I] Moreover, terms that
are expressed as "means-plus function" in the claims should include any
structure that can be utilized to carry out the function of that part of
the present invention. [0082] The terms of degree such as "substantially",
"about" and "approximately" as used herein mean a reasonable amount of
deviation of the modified term such that the end result is not
significantly changed. For example, these terms can be construed as
including a deviation of at least t 5% of the modified term if this
deviation would not negate the meaning of the word it modifies. -21
[0083] This application claims priority to Japanese Patent Application No.
2004026900. The entire disclosure of Japanese Patent Application No.
2004-026900 is hereby incorporated herein by reference. [0084] While only
selected embodiments have been chosen to illustrate the present invention,
it will be apparent to those skilled in the art from this disclosure that
various changes and modifications can be made herein without departing from
the scope of the invention as defined in the appended claims. Furthermore,
the foregoing descriptions of the embodiments according to the present
invention are provided for illustration only, and not for the purpose of
limiting the invention as defined by the appended claims and their
equivalents. Thus, the scope of the invention is not limited to the
disclosed embodiments. -22 



WHAT IS CLAIMED IS: A fishing reel on which a fishing line having a
terminal tackle at its end is adapted to be wound and which is adapted to
be used with an exterior unit, comprising: a reel unit; a spool that is
rotatably mounted on the reel unit for winding the fishing line; a water
depth measurement unit configured to measure a water depth of the terminal
tackle and produce a water depth datum; and a first data transmission unit
configured to wirelessly transmit the water depth 10 datum to the exterior
unit. 2. The fishing reel in accordance with claim 1, further comprising a
first electrical power supply unit arranged on the reel unit which supplies
electricity to the first data transmission unit. 15 3. The fishing reel in
accordance with claim l, further comprising 



a case member that is made of a synthetic resin and is arranged on the reel
unit, the case member being formed to accommodate the first data
transmission unit in an interior of the case member. 20 4. The fishing reel
in accordance with claim 3, wherein the case member is detachably mounted
to the reel unit. 5. The fishing reel in accordance with claim 1, wherein
25 the water depth measurement unit includes a sensor that is configured to
detect the number of spool rotations, and the terminal tackle water depth
datum is obtained based on the number of spool rotations. 30 6. The fishing
reel in accordance with claim 1, further comprising a control unit that
stores map data, -23   the water depth datum being obtained based on the
number of spool rotations and the map data. 



7. The fishing reel in accordance with claim 6, wherein the control unit is
provided in an interior of the reel unit. 8. A fishing data display device
adapted to be connected to a fishing reel, the fishing data display device
comprising: a body member; 10 a display unit arranged on the body member; a
first wireless reception unit configured to wirelessly receive a water
depth datum from a first wireless transmission unit of the fishing reel;
and a first display unit configured to display the water depth datum
received by the first wireless reception unit. IS 9. comprising The fishing
data display device in accordance with claim 8, further a second display
unit configured to display data obtained from a data collection device that
is connected to the body member of the fishing data display device. 20 



10. The fishing data display device in accordance with claim 8, further
comprising a data storage unit configured to store various data in the body
member. 25 11. The fishing data display device in accordance with claim 8,
fixrther comprising a data input unit configured to receive input of
various data. 12. The fishing data display device in accordance with claim
8, further 30 comprising a second power supply unit that supplies
electricity to the first wireless reception unit. -24   13. The fishing
data display device in accordance with claim 8, wherein the first wireless
reception unit is provided in an interior of the body member of the fishing
data display device. 



14. The fishing data display device in accordance with claim 8, wherein the
first wireless reception unit is provided outside of the body member of the
fishing data display device. 10 15. The fishing data display device in
accordance with claim 14, further comprising a cord for supplying
electricity; and a second power supply unit that supplies electricity to
the first wireless reception unit, 15 wherein the first wireless reception
unit and the second power supply unit are connected to the body member via
the cord such that the first wireless reception unit and the first display
unit communicate various data via the cord. 16. A fishing data display
system that displays a water depth data of a terminal 20 tackle attached to
an end of a fishing line, the fishing data display system comprising: a
fishing reel including a reel unit, a spool that is rotatably mounted on
the reel unit for winding the fishing line, 



25 a water depth measurement unit configured to measure the water depth of
the terminal tackle and produce a water depth datum, and a first data
transmission unit configured to wirelessly transmit the water depth datum;
and a fishing data display device configured to be connected to the fishing
reel, 30 including a body member, a display unit arranged on the body
member, -25   a first wireless reception unit configured to wirelessly
receive a water depth datum from the first wireless transmission unit of
the fishing reel, and a first display unit configured to display the water
depth datum received by the first wireless reception unit. 17. The fishing
data display system in accordance with claim 16, wherein 



the fishing data display device further includes a second display unit
configured to display data obtained from a fish finder that is connected to
the body member of the 10 fishing data display device, the fish finder
being configured to collect data related to fish school locations. 18. The
fishing data display system in accordance with claim 16, wherein the
fishing data display device further includes a second display unit
configured to 15 display data obtained from a data collection device that
is connected to the body member of the fishing data display device, the
data collection device further includes a second wireless transmission unit
capable of wirelessly transmitting various data, and the fishing data
display device further includes a second wireless reception unit 20 capable
of wirelessly receiving various data transmitted from the second wireless
transmission unit. 19. The fishing data display system in accordance with
claim 16, wherein the fishing data display device further includes a third
wireless transmission unit 25 capable of wirelessly transmitting various
command data, and 



the fishing reel further includes a third wireless reception unit capable
of wirelessly receiving various command data transmitted from the third
wireless transmission unit. 20. The fishing data display system in
accordance with claim 19, wherein 30 the first data transmission unit
transmits the terminal tackle water depth data of the fishing reel in
accordance with the command data transmitted by the third wireless
reception unit. -26   21. The fishing data display system in accordance
with claim 19, further comprising a control unit that stores map data, the
water depth datum being obtained based on the number of spool rotations and
the map data, the control unit being provided in an interior of the body
member of the fishing data display device. 



10 22. The fishing data display system in accordance with claim 19, wherein
the fishing data display device further includes a cord for supplying
electricity, and a second power supply unit that supplies electricity to
the first wireless reception unit, 15 the first wireless reception unit and
the second power supply unit are connected to the body member via the cord
such that the first wireless reception unit and the first display unit
communicate various data via the cord, and the control unit is provided
outside of the body member. 20 _27_ .A".Ai".AL.A.A".A".A".A,;
?.A.A".A?.A?.A".A".A".A".A.A".A.A.A.A".Ac".AF.AF.Ac?.AF;p?gZa#
**A0[045??^JbJRRT!TW]]"h*h|rr||wrmhc^Y]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca!||t|mu.-bc}
xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!c0G ^i
+o}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca![fEFRoAG1U$}xsnid_Z]]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca!$5"k$y/56A;_6;
{)r}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!/7_tbr X;
{)r}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caKg~9WaBP"10%z&'()-Y.P"10%z&'()-Y.P"10%z
*&'()-Y.P"10%z&'()-Y.!C10%[[&'()- C10%z&'()- :Z^_`adYNC 10z 10z 10z;
10%z&'()-P"10%z&'()-Y.P"10%z&'()-Y.P"10%z&'()-Y.P"10%z&'()-Y.aLKdEYNC 



P"10%&'()-#&P"10%&'()-#&P"10%U&'()-#&V 10%&'()-i3"10%&'()- i3"10%&'()-
K,#bCL"10%}&'()-tL"10%}&'()-tL"10%}&'()-t 10 10 10;10%&'()-P"10%&'()-#&#Y
"${\=3"10%z&'()-13"10%z&'()-1 10} 10} 10};
10%}&'()-!<"#10%&'()-!5"#10%&'()-$')*****+xmbC"10%]J&'()-P 10z 10z 10z;
10%z&'()-3"10%z&'()-13"10%z&'()-13"10%z&'()-1+-A0[0(234dEmbC"3"10%]<&'()-"3
"10%]&'()-"3"10%]&'()-
10%]&'()-"10%]&'()-P"10%]&'()-P444457:=>?bCP"10%z&'()-M3P"10%z&'()-M3P"10%z
&'()-M3P"10%z&'()-M3 10] 10] 10];10%]&'()-?????QGI^J_J`JbC8 



10z;10%z&'()-P"10%z&'()-03P"10%z&'()-03P"10%z&'()-03 10z 10z 10z;
10%z&'()-`JaJbJMQRR1SdEbC8 10z0
10%-&'()-\/10%&'()-!},#10%QQ&'()-'!o,#10%CC&'()-'!h,#10%<<&'()-' 10z
10z1SSTTT T!TT0U{Y78!3"10%zz&'()-@!3"10%zz&'()-@ 10 10 10;10%&'()-!0
10%&'()-!0
10%44&'()-0UUMVViWW%YwU6{Y783"10%zR&'()-!3"10%[[&'()-@!3"10%zz&'()-@!3"10%z
z&'()-@!3"10%zz&'()-@!3"10%zNzN&'()-@%Y[]]]]]`cbC8!10%]&'()-03!10%]&'()-03
10z 10z 10z;
10%z&'()-3"10%z&'()-3"10%z&'()-cuf"h'h(h)h*hhjbC83"10%z&'()-033"10%z&'()-03
10] 10] 10];10%]&'()-!10%]&'()-03!10%]&'()-03jzmo|rrrrr+sxmbC8"10%]n&'()-03



10z 10z 10z;10%z&'()-3"10%zY&'()-033"10%z&'()-033"10%z&'()-03+swc{|||||;
}xmbC8P"10%z&'()-03 10] 10] 10];
10%]&'()-"10%]&'()-03"10%]&'()-03"10%]&'()-03;}~TdE:/ 10z 10z;
10%z&'()-P"10%z&'()-03P"10%z&'()-03P"10%z&'()-03P"10%z&'()-03P"10%z&'()-03O
xYNC8z 10z 10z 10z;
10%z&'()-3"10%z&'()-13"10%z&'()-13"10%z&'()-13"10%z&'()-1 10z-xmbC8z
10zP"10%z&'()-1 10z 10z 10z;
10%z&'()-"10%z&'()-03"10%z&'()-03"10%z&'()-03dYNC8z 



10z 10z 10z 10z;
10%z&'()-p&910%z&'()-P"10%z&'()-1P"10%z&'()-1P"10%z&'()-1Ptyz{|dYNC8z 10z
10z 10z 10z;
10%z&'()-P"10%z&'()-03P"10%z&'()-03P"10%z&'()-03P"10%z&'()-03|BdYNC8z 10z
10] 10] 10];
#10%]&'()-"10%]&'()-03"10%]&'()-03"10%]&'()-03"10%]&'()-03[\dYNC8z 10z 10z
10z 10z<10%z&'()-m"10%z&'()-2m"10%z 



&'()-2m"10%z&'()-2m"10%z&'()-2mrstuxmbC8z 10z3"10%]&'()-/ 10z 10z 10z;
10%z&'()-P"10%z&'()-1P"10%z`&'()-1P"10%z&'()-1IuAdE:/ 10] 10];
10%]&'()-3"10%]&'()-/3"10%]&'()-/3"10%]J&'()-/3"10%]&'()-/3"10%]<&'()-/X.vW
8]C10%&'()-10%&'()- 10] 10] 10];10%]&'()-!10%]&'()-!10%]&'()-
10].-bdEvW8]Cs@10%&'()-@10%&'()-sV10%&'()-s10%&'()-s 10%&'()-
10%&'()-cdEvW8]C 10%&'()-cF10%&'()-l10%&'()-s 10%&'()-
sp10%&'()-c,10%&'()-0GaBvW8]-10%&'()-s(10%&'()-c`'10%&'()-%l10%&'()-$!10%&'
()-!"!10%mm&'()-GaB7vW8] 10;
#10%&'()-!,c710%&'()-P410%&'()-s210%&'()-110%&'()-cy/$10%&'()-
^mN/s10%&'()-V10%&'()-V 10%&'()-V10%&'()-10%&'()-910%&'()- 10 



10idEmN/s10% 10%&'()-Vpc10%&'()-10%&'()-VI 10%&'()-F10%&'()-V10%&'()-
+o}^?mN/s10F%10%&'()-9$10%&'()-s"10%&'()-&c310%&'()-!\F10%&'()-F!,F10%&'()-
F[fEdEmN/s10s)110%&'()-y/F10%&'()-F-!10%&'()-s*10%&'()-)F10%&'()-s|'10%&'()
-EdYNCs10 10 10 10;
10%&'()-C910%&'()-s7`10%&'()-F610%&'()-l410%&'()-FRodEYNCs10 s=
10%&'()-V@10%&'()-s0=10%&'()-= 10%&'()-VY F10%&'()-s=10%&'()-oAGdEYNCs10
c#10%&'()- 10%&'()-sC10%&'()-sc
10%&'()-IF10%&'()-ci!10%&'()-1dBYNCs10!s)10%&'()-s|'10%&'()-F%"10%&'()-9$10
%&'()- 10%&'()-cM!10%&'()-U$5}^?YNCs10l4
10%&'()-0210%&'()-C)110%&'()-!C/10%&'()-F.#10%&'()-!0C*10%&'()-y"xmbCs10Cv1
0%&'()- 10 10
10<10%&'()-`C910%&'()-`710%&'()-F610%&'()-"k$y^?mbCs10!10%,&'()-!!10%{{&'()
- 10%&'()-F 10%&'()-C=10%&'()-!Cpv10%&'()-\/A;
_aBmbCs1010%&'()-cy$10%&'()-!!10%{{&'()-610%&'()-L10%&'()-c`$10%&'()-_6aBmb
Cs10i*10%&'()-&'10%&'()-c%"10%&'()-!$ 10%{{&'()-P"v10%&'()-s @10%&'()-;
{)raBmbCs10c59$10%&'()-s34#10%&'()-0P"10%&'()-!@/P"10%&'()-
c-10%&'()-s,`10%&'()-/4567bCs10 )10%&'()-Vp10%&'()- 



10 10 10;10%&'()-910%&'()-Y7!10%&'()-
_tdBbCs10!%F`3"10%&'()-P10%&'()-V10%&'()-J10%&'()-VF 10%&'()-s10%&'()-br
XdEbCs10! 10%&'()-!10%I&'()- Fy$10%&'()-f10%&'()-C610%&'()-Cc
10%&'()-XdEbCs10! 10%&'()-!10%I&'()- Fy$10%&'()-;
10%&'()-F%10%&'()-VP"C10%&'()- Normal" "Heading 13]c" "Heading 23]c"
"Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c"
"Heading 83]c" "Heading 93]c"A "Default Paragraph Font`'1<aG QZ)eoy{t6
"$&(*,|c$aK#$+4?`J1S0U%Ycj+s;}|.GEo"_X6Times New RomanArialCourier New"h
Root EntryWordDocument"   !"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~ 


