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CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims priority to Japanese Patent Application No.
2010-145183 filed on June 25, 2010, the entirety of which is hereby incorporated by
reference in its entirety.
BACKGROUND OF THE INVENTION
Field of the Invention
[0002] The present invention relates to a fishing reel, particularly to a fishing reel
attached to a fishing rod for winding and releasing a fishing line,
Background Art
[0003] The fishing reels generally include a reel unit, a spool rotatably attached to
the reel unit, and a handle for rotating the spool. The spool is attached onto a spool
shaft supported by the reel unit, whereas the handle is fixedly attached onto a handle
shaft while being disposed in parallel to the spool shaft. Japanese Laid-open Patent
Application Publication No. JP-A-2005-270017 describes one of the well-known
fishing reels of the aforementioned type. The fishing reel of the publication further
includes, for instance, a star drag, a drag mechanism, and a torque sensor. The start
drag is attached onto the handle shaft. The drag mechanism, such as a lever drag, is
attached onto the spool shaft for braking rotation of the spool. The torque sensor
detects torque applied on the drag mechanism. Tension applied on the fishing reel
can be herein calculated using tension applied on the drag mechanism (i.e., the tension
detected by the torque sensor). Therefore, an angler can reliably grasp tension
applied on the fishing line, which is a current fishing condition in real time including
information regarding whether or not a fish bites, a pulling level of a fish and the like,
by displaying the tension applied on the fishing line on a display unit of a fishing
information display device or a display unit of a counter case disposed on the top of
the reel unit, for instance.
[0004] According to the well-known fishing reels, the tension on the fishing line is
detected by the torque sensor provided for detecting the toque applied on the drag
mechanism. In general, the drag mechanism is configured to brake rotation of the
spool by contact friction when a plurality of drag plates is abutted to the spool.
However, the drag plates are heated due to increase in contact friction thereof in some

cases, for instance, when a fish pulls the fishing line quite strongly during activation of



the reel unit, and a handle for rotating the spool. The spool is attached
onto a spool shaft supported by the reel unit, whereas the handle is
fixedly attached onto a handl e shaft while being disposed in parallel to
t he spool shaft. Japanese Lai d-open Patent Application Publication No.
JP- A- 2005- 270017 descri bes one of the well-known fishing reels of the
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on the fghiiBg sbiith is%ﬂ%@gin a vicinity of the tension detection section, and disposed
to detect temperature of the tension detection section. The detected tension
correction section is configured to correct the tension after being detected on the basis
of the temperature of the tension detection section after being detected. The
corrected tension output section is configured to output the tension after being
corrected by the detected tension correction section.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Referring now to the attached drawings which form a part of this original
disclosure:
[0008] FIG. 1 is a perspective view of a fishing reel adopting an exemplary
embodiment of the present invention;
[0009] FIG. 2 is a cross-sectional view of the fishing reel,
[0010] FIG. 3 is an enlarged cross-sectional side view of a left part of the fishing
reel;
[0011] FIG. 4 is an enlarged cross-sectional view of a torque sensor of the fishing

reel;



[ 0006] The foregoing objects can basically be attained by providing a
fishing reel including a reel unit, a spool, a handle, a tension detection
section, a tenperature detection section, a detected tension correction
section, and a corrected tension output section. The spool is rotatably
attached to the reel unit, and is configured to wind the fishing Iine
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of the pIRSRNYf dndvietdxempldrQQAHfhigen2 1S a cross-sectional view of the
fishing reel; 001%HE(3 3 is an enlarged cross-sectional side view of a
left part of tRETAIKKINPEMERIPTION OF EXEMPLARY EMBODIMENTS
[0018] As illustrated in FIGS. 1 and 2, a fishing reel 100 adopting an exemplary
embodiment of the present invention is a large dual-bearing reel for trolling. The
fishing reel 100 includes a tubular reel unit 1, a spool shaft 2, a spool 3, and a handle 4.
The spool shaft 2 is rotatably attached to the center part of the reel unit 1. The spool
3 is supported by the spool shaft 2 while being allowed to rotate but prevented from
axially moving. The handle 4 is disposed lateral to the reel unit 1. Further, the
fishing reel 100 includes a rotation transmission mechanism 6, a lever drag mechanism
7, and an anti-reverse mechanism 9 in the inside of the reel unit 1. The rotation
transmission mechanism 6 is configured to transmit rotation of the handle 4 to the
spool 3. The lever drag mechanism 7 is configured to brake rotation of the spool 3 in
a fishing line release direction. The anti-reverse mechanism 9 is configured to
prevent rotation of the spool 3 in the fishing line release direction.
[0019] The reel unit 1 includes a first side plate 10 (a left side plate), a second side
plate 10 (a right side plate) and a reel body 12. Each of the first and second side
plates 10 and 11 is a closed end tubular member made of metal. The reel body 12 is a
perforated tubular member made of metal. The first and second side plates 10 and 11
are concentrically joined to the both axial ends of the reel body 12 by a socket joint,
Under the condition, the first and second side plates 10 are fixed to the reel body 12 by
a plurality of fixation screws. The first and second side plates 10 and 11 support the
both axial ends of the spool shaft 2 with roughly the center parts thereof for allowing
the spool shaft 2 to rotate.
[0020] A pair of harness lugs 13 is attached to the top of the reel unit 1 at a
predetermined interval for connecting the fishing reel to a single or plurality of reel

harnesses. Specifically, one of the harness lugs 13 is disposed between the first side



[0011]FIG 4 is an enlarged cross-sectional view of a torque sensor of the
fishing reel; 100121FIG 5 is a plan view of a display unit of the fishing
reel; [0013]FIG 6 is a plan view of a fishing information di splay device;
100141FIG 7 is a control block diagramof the fishing reel; [0015]FIG 8
is a control flowchart of a detected tension correction calcul ation output

R
between the second side plate 11 and the reel body 12.  On the other hand, a fishing
rod attachment portion 14 is disposed on the bottom of the reel body 12 for attaching
the fishing reel to a fishing rod.

[0021] As illustrated in FIGS. 1 to 3, a box-like counter case 70 is disposed on the
top of the first side plate 10 of the reel unit 1. The counter case 70 includes a display
unit 79 and an operating unit 77 on the top surface thereof. The display unit 79 is
configured to display the information of depth where a terminal tackle is positioned in
the water (i.e., terminal tackle water depth information, corresponding to fishing line
length), information of tension applied on the fishing line (i.e., corrected torque),
information of release speed of the terminal tackle, and the like. The operating unit
77 is disposed on the front side of the display unit 79 for allowing an angler to execute
a switching operation of the display contents displayed by the display unit 79.

[0022] As illustrated in FIGS. 2 and 3, an attachment board 10a with a roughly disc
shape is attached and fixed to the inside of the first side plate 10 of the reel unit 1. A
variety of components are disposed on the attachment board 10a. For example, such
components include: a control unit 73 (see FIG. 7) configured to execute a variety of
controls, a storage unit 78 (see FIG. 7) storing a variety of information, a
below-mentioned spool sensor 71 (see FIG. 7), a lead switch forming a part of a spool
counter 72 (see FIG. 7), a board temperature sensor 69 (see FIG. 7) for detecting the
temperature of a below-mentioned sensor board of the attachment board 10a, and a
backup battery. As illustrated in FIGS. 2 to 4, a detection coil 75b of a
below-mentioned torque sensor 75 and a holder case 75c¢ for holding a temperature
sensor 76 are further attached to the attachment board 10a. As illustrated in FIG. 4,
the holder case 75c¢ is a roughly cylindrical case member through which the spool shaft
2 penetrates. The holder case 75¢ is attached and fixed to the attachment board 10a
by an attachment screw 10c screwed into a screw hole 10b formed in the attachment
board 10a.

[0023] As illustrated in FIG. 2, the spool shaft 2 is rotatably supported by the first
and second side plates 10 and 11 through a pair of a bearing 31a (left side bearing) and
a bearing 31b (right side bearing) disposed onto the both axial ends of the spool shaft 2.
Further, the spool 3 is rotatably supported by two bearings 32a and 32b disposed onto
the spool shaft 2. The bearings 32a and 32b are separated from each other while

being disposed between the bearings 31a and 31b in the axial direction. Specifically,



[0017]FIG 10 is a plan view of a display unit of the fishing information
di spl ay device of another exenplary enbodi nent. DETAI LED DESCRI PTI ON
OF EXEMPLARY EMBODI MENTS [0018] As illustrated in FIGS. 1 and 2, a fishing
reel 100 adopting an exenpl ary enbodi ment of the present invention is a

| arge dual -bearing reel for trolling. The fishing reel 100 includes a
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support the both axial ends of the spool shaft 2 with roughly the center

parts t iideedfithe dubwpr membgr 2pevhese dhe wpgnetosiricve slement 7Peoseitachsdi r of
har ness V(Lﬁfgss%éxf%%%lglrd\a/@} ?r%%k}ﬁﬂdérocatsQ%SE%Bagﬁ é%ﬁ?@d touﬂl: tatttjacﬁﬁieﬁt b?ard 10a.

pr edet erm ne or connectin O a sl ngle or

pIuraI|Mypmtofeehphamnbagﬁsﬂeﬁpmbiéqnmkhmpﬂanelmtmihgnﬂ&raeiﬁghu$ﬂet8pis

di sposed et}gtt)e ergsgeré%v];fyr}i}wgég closed end tubular shape, is disposed onto the both
axial ends of the tubular member 2a as intervening members. Specifically, the cap
member 2b is attached onto the left axial end of the tubular member 2a while the left
end thereof abuts to the right end of the ratchet wheel 50 of the anti-reverse mechanism
9. In other words, the cap member 2b functions as an intervening member for
preventing the left end of the tubular member 2a from directly making contact with the
right end of the ratchet wheel 50 of the anti-reverse mechanism 9. On the other hand,
the cap member 2c is attached onto the right axial end of the tubular member 2a while
the right end thereof abuts to the left end of the friction disc 26 of the lever drag
mechanism 7. In other words, the cap member 2¢ functions as an intervening member
for preventing the right end of the tubular member 2a from directly making contact
with the left end of the friction disc 26 of the lever drag mechanism 7.
[0024] As illustrated in FIG. 2, the spool 3 includes a bobbin trunk 3a and a pair of
flanges 3b integrally formed with the axial ends of the bobbin trunk 3a.
[0025] As illustrated in FIG. 2, the handle 4 is fixed onto a protruding end of a
tubular handle shaft 5 disposed in parallel to and below the spool shaft 2. The handle
shaft 5 is rotatably supported by the reel unit 1 through two bearings 33a and 33b.

The bearings 33a and 33b are disposed below a boss 11a while being axially separated

from each other.



plate 10 and the reel body 12, whereas the other of the harness lugs 13 is
di sposed between the second side plate Il and the reel body 12. On the
ot her hand, a fishing rod attachnent portion 14 is di sposed on the bottom
of the reel body 12 for attaching the fishing reel to a fishing rod.
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flanges 3b integrally formed with the axial ends of the bobbin trunk 3a.
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shaft 2, and t gool thereb¥ rotate at a | ow speed. When the slide-type
st opper 2§ 1Al %W’ e¢l 0 18 @bpitad te He igper %Prﬁ’é ﬂé‘h‘a?aeﬂ@3 ta. ghthmeetst rasemic 2,
on the {}%ngj,
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fishing line release direction by the ratchet wheel 50. The anti-reverse mechanism 9
is a claw type mechanism and includes the ratchet wheel 50 and a ratchet claw 51.
The ratchet wheel 50 includes saw teeth on the outer periphery thereof. The ratchet
claw 51 is disposed on the outer peripheral side of the ratchet wheel 50 for locking the
saw teeth with the tip thereof. The ratchet claw 51 is pivotably attached to the inner
surface of the first side plate 10. The ratchet claw 51 is urged for locking the saw
teeth by a tension spring.
[0031] As illustrated in FIGS. 2 and 3, the outside of the friction disc 26 is covered
with a drag cover 41. The drag cover 41 is made of, for instance, aluminum alloy for
achieving good heat radiation. The drag cover 41 includes a cover body 41a and an
attachment portion 41b.  The cover body 41 is a saucer-like member having a circular

opening in the center thereof. The attachment portion 41b is a ring member integrally

formed with the outer peripheral surface of the cover body 41a. The cover body 41a



the friction disc 26, and a noving nechani sm 29. The brake disc 25 is
attached to the left side of the spool 3. The friction disc 26 is disposed
on the left side of the brake disc 25 while being opposed thereto. The
novi ng nmechani sm 29 is configured to reciprocate the spool 3 and the brake
disc 25 in the axial direction of the spool shaft 2. 10029]As illustrated

in Fl GS.indludBéla §pa(§ehﬁ tRE %‘s‘?déj{h%?ec%%of Sorta i@ s Ble fricKi®n HiSC2 ABAP &l BRLE Of ,

for instance, stainless. brake disc 25 is attached to the end surface
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of the friction disc 26 is abutted he inner race of the bearing 32a
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The outer race of e bearing  3la is abutted to i'rst si plate 10.
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type mechani sm and i ncludes the ratchet wheel 50 and a ratchet claw 51. The

r at chet 1wRIEIgwed {huTasdls TEgtior discr? tornd the spaek? ipeppetiter diregtionsof The
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[0031] ABO??Pastr‘%ﬁ Rte le%he 31 %e PRh g Eekafomﬁaélq%%emiﬁ c 26
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i nstance, alum num alloy for achieving good heat radiation. The drag cover
41 i ncl aaéke athephend, Bbe prakieopatating | avet ééhﬁeﬁtwﬁmmltbﬁ mphmuiheragover body

LS CqR SR B R PR 35S, UL SRER B BRSSO, e
outer ppoitjphes5d. STHE Reer portidhes o grivirably Alathed batcheeiosdady. 4Tae
knob portion 45b is fixed to the front end of the lever portion 45a. The base end of
the lever portion 45a is non-rotatably held by a first cam member 60 forming a part of
the press mechanism 46.
[0034] The press mechanism 46 includes the first cam member 60, a second cam
member 61, and a press member 62. The first cam member 60 is attached to the inner
peripheral surface of the boss 11a while being rotatable but axially non-movable. The
second cam member 61 is configured to axially move in conjunction with rotation of
the first cam member 60. The press member 62 is configured to axially move in

conjunction with the second cam member 61. The first cam member 60 is a two-tier



includes a space in the inside thereof for containing the friction disc 26
and the brake disc 25. Further, a plurality of magnets, which forma part
of a spool sensor 71 (see FIG 7) and the spool counter 72 (see FIG 7), is
attached to the left surface of the cover body 4la while being opposed to a
lead switch forming a part of the spool sensor 71 and the spool counter 72.
The att a(lmge%d RRYal tR3) AldudSmEmbEHcd i dii&d BNFbttdTih 68 RktibA%ifl pREELBL_of

t he spoo by arbitrary fixation means such as a plurality of screws. The
drag cowbe badkej apecasirg kpveedS t oFurih¢ratlid first otmatreembeh6d nelegrsal tilg cafn0pB2] As
illustrated in FIG .2, t novi ng nmechani.sm 29 inclydes a brake operating
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adj ust ed dependi ng on the(P05|t|on of the brake operating | ever 45.
by the spool sensor 71 and the spool counter 72, and a control processing of

calculating a corrected torque by correcting a detected torque based on the torque data
detected by the torque sensor 75 and the temperature data detected by the temperature

sensor 76 and the board temperature sensor 69. The storage unit 78 is formed by a



[0035]As illustrated in FIGS. 2 and 3, the attachnment board 10a is attached
and fixed to the inside of the first side plate 10 of the reel unit |I. The
control unit 73 (sec FIG 7), which is configured to execute a variety of
controls, is attached to the attachment board 10a. As illustrated in FIG
7, the control unit 73 is electrically connected to the spool sensor 71,

the Spoglo,CaUEm Ay {1eh LOLAYEEIRNRO bnd Brc i aHETBELAl MU £iGGMItd 6

communi cati on unit operating anit e storage unit 78, the
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fishing line [Length. [0037] The spool sensor 71 includes two | ead sw tches
al i gned ceaBler dRdS FoRrfiguretia ineraesesiiF ceneisd yaluscvhenthaingebs JOHIeIEHBE to a
magnet W&L ailb& §pool counter 72 counts the detection pulses enmtted by
the lead s ?ches. he nunber of rotations of the reel can be thereby

det ect ed003Nir t has jlltdimtedimFIGRa tadd ftrettoapueakntdre’ Spaomagnatastricevdet ect ed

based on which of the reel swtches emts_fhe tection pul. earljer.
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directi %gl'd by the holder case 75¢c. The holder case 75¢ is herein attached and fixed to the
attachment board 10a while being disposed on the surrounding of the magnetostrictive
element 75a. For example, the magnetostrictive element 75a includes a soft magnetic
member made of amorphous alloy foil. The magnetostrictive element 75a is wound
about and fixed to the spool shaft 2 at a predetermined interval. The magnetostrictive
element 75a includes grooves on the surface thereof. The grooves are slanted at
different angles for producing magnetic anisotropy. The detection coil 75b has a
cylindrical shape for enclosing the magnetostrictive element 75a. The
self-inductance of the detection coil 75b varies in response to variation in the magnetic
permeability of the magnetostrictive element 75a due to the torsion of the spool shaft 2.
The detection coil 75b is connected to the control unit 73 (see FIG. 7). The detected

torque, detected by the detection coil 75b, is transmitted to the control unit 73.

Further, two sensors, forming the temperature sensor 76, are disposed on the both sides

10



[0039] As illustrated in FIGS. 2 to 4, the torque sensor 75 is a

magnet ostrictive sensor including the magentostrictive elenent 75a and the
detection coil 75b. The magnetostrictive elenent 75a is attached onto the
tubul ar nenber 2a. The tubular nenber 2a is herein attached onto the outer
peri phery of the spool shaft 2 while being di sposed between the ratchet

wheel 50, 0he ok cABA ICOH%H%Q]’I@%QB@HH@&H& anthd fagn eﬁe”rét%}é Qhs8i 56 déRcRithkhe

| ever drag mechanism 7. On the other hand, the detection coil 75b is held
by the H@H@@ratwsefthsdete'ﬁhenI¢oﬂd7é|b case 75c is herein attached and fixed to
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(see FIG 7 The detected torque, detected by the detection coil 75b, is
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4, the tenperature sensor 76 is a thernmistor attached to the detection coil
75b in 4O ¢bneutalpingt i-ate. The tenperature sensor 76 includes a first
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second tenperature sensors 76a and 76b are connected to the control unit 73
(see FI éenspy 69TREonpegied ta theetwngiol uhe detsee FlGn7koi TheBmpegeiverebtheby t he

control it g BTk I SR dA BN 3, 1B AT b Pt 2€
sensor fuait et ecting the tenper ature of a sensor board where a sensor

circuit ect to both th nsor 75 and the tenperature sensor
76 is alitidhed %80%%1511% %ﬁﬁe clied ih errcuBoa NaTigPS B BhITHES sensor

board ofgidpngy ﬁ‘xtuttQQhﬂFerEon@xﬂﬁﬁféa%Qﬁ‘unEhﬁl Qﬁértﬁje Ilﬁgpe'TﬁEléE)ﬁtr&e&ﬁ?W 69alss
connect ed to the control unit 73 (sec FIG . The tenperature of the

sensor lsoargyredde esteutclaywitee dbpihraalqﬁar{cpm atqsmesmsg nf oalcebrtinigghe termsmilt t ed
to the ¢ Waterrgepth %formatlon In the water depth calculation processing, the

number of rotations of the spool 3 is converted into the terminal tackle water depth
information by matching the number of rotations of the spool 3 counted by the spool
counter 72 with the map data stored in the storage unit 78. The thus-obtained
terminal tackle water depth information is transmitted to the display unit 79 and the
communication unit 74 as numerical information.

[0043] Further, the control unit 73 is configured to execute a rotation speed
calculation processing of calculating the rotation speed of the spool 3. In the rotation
speed calculation processing, the rotation speed of the spool 3 per a unit time is
calculated based on the number of rotations of the spool 3 counted by the spool counter

72 and the time information obtained from an internal clock of the control unit 73.
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[ 0042] The control unit 73 is configured to execute a variety of controls
for the display unit 79, the comunication unit 74, and the |ike. The
control unit 73 is also configured to execute a water depth cal cul ation
processing of calculating the termnal tackle water depth information. In
the water depth cal cul ati on processing, the nunber of rotations of the
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det ect edel R 4enbn Bt ROR Lo iRk fonduk Sy GABKELRMINbO nerdiRl ! at ed tor que

based on the dianeters, trictions an e spool 3 and the |ever
drag nespemfisahly exHamederith réferanab cababetiot Gogubaitsepmsened edFiG. dccor dance

with th i_ndi igmeter of the fishing line f. calculatin he corrected
t ensi onio%g dgl%égt _&f?‘é‘?‘@i 18@“0‘?51?%@1‘%0 %rac,tg}gc‘ﬁﬁlgwdﬁ 8&1’68“fseglfi3ﬁgssi ng will
be her eppafet@miafepirdio® ak tivhee X PRl inathl Wettth g Bfkeemnee ih §tép SONt Iipihef | owchar t
represented in FIG 8. [0045]First, the power is on when the operating unit

77 is képtiabsesisaal Seep alpr vereetyofiviasiablseranddlags are pesct abtheninttiadisceent i ng
5, CXEr OIS PR Sy Qe UE 1l Set Do of Siep S g varlety of
di spl ay [00#6] 79Next in Step S2, the torque of the spool shaft 2 is detected. In Step S2, the
detected torque detected by the torque sensor 75 is stored in the storage unit 78. The
processing proceeds to Step S3.
[0047] In Step S3, the temperature of the detection coil 75b is detected by the
temperature sensor 76. In Step S3, the temperature of the detection coil 75b, detected
by the temperature sensor 76, is stored in the storage unit 78. The processing
proceeds to Step S4.
[0048] In Step S4, the temperature of the sensor board is detected by the board
temperature sensor 69. In Step S4, the temperature of the sensor board, detected by
the board temperature sensor 69, is stored in the storage unit 78. The processing
proceeds to Step SS5.
[0049] In Step S5, the detected torque of the spool shaft 2, which has been detected
by the torque sensor 75, is converted into a calculated tension. The calculated tension

is then corrected in accordance with both the temperature of the detection coil 75b

detected by the temperature sensor 76 and the temperature of the sensor board detected
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[ 0046] Next in Step S2, the torque of the spool shaft 2 is detected. In Step
S2, the detected torque detected by the torque sensor 75 is stored in the

storage unit 78. The processing proceeds to Step S3. [0047]1In Step S3, the
tenperature of the detection coil 75b is detected by the tenperature sensor
76. In Step S3, the tenperature of the detection coil 75b, detected by the

tenper aliiige %%E%P%Z‘Fp@f%cgi%ﬁng&e@b kg &mﬁltlﬁtgx?% 2Q6rdbieh tg&i?rﬂ_ heg Rr96&38),Ng

proceeds“to St Step 4, enperature of the sensor board
i s det echedihding kigarbetar df tlenfidriag line veemdabo@0thel spost 8ps Bastlyt ¢rdculetpder at ur e

of the senspr board, detected.by.t board. t enper at ur e .sensor 69, Js stored
" the dnroye danricomtings scle st sdiln e BieeiE Sl gt pREES e o 1 S ep
S5, the d@tREheRbELH AHRa@éns SIRNERPOS] FB@EELed byhkGhobladuaeaT2detmas ed by
the torque sensor 75, is converted into a calculated tension. The

cal cul atreerlatensined r¢lstiond alklemheedin dadicatca dhoradatinebeiienn Her Windieg
tenper atdlgoat ofﬂqee H%ﬁﬁgﬁ}h@ W illd! abéﬁ{‘th%e%)%%ﬁ %ng%h%gﬁ{n“ﬁgﬁgggoﬁ}%@& Segor 76

and the tenperature € sensor boar etecte enper at ure
sensor 6fodlo3. cHkgwlaabihegpredetsrmecddett]dtnigil arble Ppdiminiaciy styred imethwi ndi ng

di ameter of the fishing |ine wound abouyt the spool 3 is firstly calcul ated
based orft4ags e@éﬂéﬂﬁrr??éhmrtéﬁartepgmt?agpt@cqueqor%%%tﬁwd by RIS ho

st or age sbfoh 7585 2BHvERG MIRRLRELI AR e@bnthE 1RO r3laBBheCt8k. by the
spool counter 72. The predeterm ned relational table herein indicates the

r el at i o hegirodenrmined welationg tdbrrerein ioficates the s¢latign betvecenshadoubeigt t he

spool 3. and the nunper. of rotations.of . th pool 3.  Next.. anot her

o edet ot el PE e or el Ssfers o ki JRIPapEir s Firnf TP nco ¢ 7o
i s read 78YtdeteEERY thRehpgehuteddeb s had tuetctgicegiutslo DihctsBasdrisoqué sensor
75 is converted into a corrected torque based on the read-out rel ational

tabl e. THEcHddetherbaasd demperature sensor 81 e Sibseauentlygn carregted fensi B i on
bet ween caleﬁlg&g& tggsgetdgag} {h%ra%ld@egﬁfc%?#gg “gg?%gfaei gf}&’?ﬁ%ﬁ&ﬁ%ng PirRNFodipf h the

t enperature o ection coil e tenperature sensor 76
and t he abenpdeapoole3 afid thealwersamvbriad dodettedttedjupy (Ihe doozctbdttengenat ur e

sensor 69. Subsequent|y, a cqrrected tension, is,.calcul at.ed base n.I he
above- c&P]&BFaé‘f‘ng &xeﬁ(ﬁ g Séﬁ’rﬁaé{‘ ghe gpragrdind 2% naﬁ? PHECHU LR ETHIFE 0T ?0[ ﬁ%’ps pool
3 and t kg above-converted corrected torque. The corrected tension

calculated in Step S5 is stored in the storage unit 78. The processing
pr oceed40@59] St eln S@p S6, the corrected tension stored in the storage unit 78 is read out

thereof and is outputted to the display unit 79 and the communication unit 74 as
numerical information. Accordingly, the corrected tension is displayed not only on
the display unit 79 but also on a display unit 85 of a fishing information display device
80 through the communication between the communication unit 74 and a
communication unit 86 of the fishing information display device 80.

[0051] As illustrated in an enlarged view of FIG. 5, the display unit 79 is a segment
LCD (liquid crystal display) sequentially including a fishing line length display area
79a, a torque display area 79b and a speed display area 79¢ from front to rear thereof
(i.e., from top to bottom in FIG. 5). The fishing line length display area 79a displays
the terminal tackle water depth information (i.e., fishing line length). The torque
display area 79b displays the tension applied on the fishing line (i.e., corrected torque).
The speed display area 79c¢ displays the release speed of the terminal tackle or the like.
Specifically, the fishing line length display area 79a is an area for displaying the
terminal tackle water depth information (i.e., fishing line length), and displays “120.0”
indicating a fishing line length of 120.0 m in the example of FIG. 5. The torque

display area 79b is an area for displaying the tension applied on the fishing line (i.e.,
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[0050]In Step 56, the corrected tension stored in the storage unit 78 is
read out thereof and is outputted to the display unit 79 and the

comuni cation unit 74 as nunerical information. Accordingly, the corrected
tension is displayed not only on the display unit 79 but also on a display
unit 85 of a fishing information display device 80 through the

COMUNI (k@R AABHIRG arkd Eis FATTUBHCALARACIIPLE T+ (1t tth SRATMRIHEL 1gr-uni L 86
of the fishing information display device 80. [0051]As illustrated in an
enl ar gedndicetingh CErx@pteﬁ totche cd‘ 10 &g intia exz@nple of F46grenfTheGPe¢d dlqplad

crystal dis nt i.al | u a fis | ine.l engt dIS area
7o o (BrRIaCH bl Tt aptali Dl YR et Ry SOE 1
rear thepeed of ihets oofBP@nﬁQﬁsﬁl@yMth(&m}iaPacﬂ:@f ‘& mﬁhﬂtlh%%bbélgaﬂd ). bength
di splay .area 79a displays the term nal tackle water depth iInformation

(i.e., findKpiee pisecd ehbP-Rkm/Ane the pxarerigiafdiley Sarea 79b displays the
tenS|on i ed | I d

di spl ay g‘r%eﬂ 79€H§|0 gg‘l%tlfngmhe reléglgoél h?f;%\éaé%gf flﬁ ﬁé:g?%ttrt(%{ ﬁdgﬁ)%lg}%?geﬁ%%et he
like. Spmdlfbrtba;hé yhspld}esdtnsgu oigthe idieplaengit 9dinsiplessttiap ¢lae dBplayscoaterar ea f or

di spl th t | tackl d f t fishing Ii
oot v} EEgr ang R et BaEwot (b Tey RO oI it hed beeE 3 R kBGm0
in the e4RMm in% Wit &4 @sp%seJ hﬁthteqrm?g Hif%éﬁ/orﬁﬁl%ﬁlaz/%vie% SY(RE FAGEOE

displaying the tension ap fishing line (i.e., corrected
t or que) ,angrd pdmslébéyepas@te ﬁrouhﬁrea”mhemg ofel 190 as pdi axdernplgdeveesi ohheand " 15. 0"

| ndi cat 'fﬁ% ﬁl%xrﬁaﬁ}j% Ofagu(faevwe él()fF’ 59 dencrlbe% b FEFP ! '?]ilé) I:orﬁn%mcSa Ehe

speed dISp area n area I'sp aylng e release spee °6f the

t er m nalunitatkisee FIGe7) drs@b@éd @nhs @Bﬁihgoxfeet heo apdthe SYmmanitatibs phatyss both a
character of "S' jndicating speed. and "10.0Q" |nd|cat|n8 a speed of 10.0
ki h i n (895X @Jﬁﬂ@%‘ﬁd e @e ﬁShlﬂée‘BfﬂmﬁBO%GéﬁPé%X h1eH P awel.egtrga} Jughl y

oval pu t igs of
Che! aPesiakunes WA e g bRk ani by 18 lepeyepa et ol

settlng$h©ﬁdmhg1dﬁspmaynuhﬁﬂay@ewan8bessmnﬁg@edtbaakaaﬂmcbnnnmnbyman

operating. t 84 di ed.i hi 'nf |on deyvi.ce 80
(ee F1 it by ol BT BRmubA dade atdr Aebeb R BRERT PERP LAY GtEgean
ext er nakegleniocrd theenformAtivg ofafseho@t d OfsHb SRRy ey R BRewd linbRause

descri bed bel ow The communi cation unit 74 (see FI 7) disposed in the

fishi ngth%éusplfaolrah&S theispbmmilsiietprimgtonneecivel by dee Fngnup)caios p@sle?P i n t he
fishing bd%fsg g?lnus(u 304 AYRHEV Ctﬁe%?m?t{tﬁnist?o t!{iﬁl?é}hl \Q&?ﬁ ed to each

ot her t rou mnre €ssS conmnuni ca tra G 7, the
fishing semf/mcmta a)ﬂarﬁitts'pifa;lfcdﬁmlmﬁ t8Qrdrs tl@@aémgwmchtm umuS@ of ties fishing

communi cat 1 on.uni.t o] re |ve the term pal. tackl e water
i nf or naf‘i?‘l(?ﬁn%?%idﬁé’ bietife |P§‘P1Y1F15§ P%@Ifatfgo raﬁaﬁwh@h% 5?%355&% B a
school @ktchhsghieQhicai nag &Mnfﬁufﬂc%’ﬂoﬁ uneers R0 1R CRUREd thEt@in1aycipi t 85

to display the information received by the conmunication unit 86. [0053]As
i 11 ustrataée deptiFintormatiomethe ootatini sae¢bmfarmationtof theaipoolv@dnt shgend/ r ecei ve

a varie |nfo tlon to/f n un|t 86 of th i ng
ot or et T BAnab b PE TR ob s P s Be ARERHEN ATl G otBibeRi@aRon kiR 8l oo
as an emkﬁﬁmﬁhgdﬁﬂhﬁ@uoﬁhﬁqﬂgﬁﬂuﬂbgaolon unit 74 |s allowed to send the
termnal tackle water depth information, the rotation speed infornmation of

the spodf054] andAs Hiustrsatest irakiGn.dhe f%bl%éﬁ&fthIF@éY@ﬁVt%e%fhssalllliol’fg? l'i ne
toth i tl uni d 80.
[ Oo5a] AL TP IR ek B Qolrfifid GUASA RN TRt B e SBE 2 B0

i s al | omatkr depth of the floor in a fishing ground and a shelf position indicating the position
of a school of fish. The fish finder 90 will be described below. Further, the fishing

information display device 80 is allowed to display the terminal tackle water depth
information obtained from the fishing reel 100 together with the above information
displayed as echo images, i.e., the water depth of the floor in a fishing ground and the

shelf position.
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to display as echo images the information obtained fromthe fish finder 90,
i.e., the water depth of the floor in a fishing ground and a shelf position
i ndicating the position of a school of fish. The fish finder 90 will be
descri bed bel ow. Further, the fishing information display device 80 is
allowed to display the termnal tackle water depth information obtained
fromth hi n t crhixb Qi sd@yed as
echo i ngggsﬁ i .g‘s 1ﬁﬁﬁé&ggtlﬁe?£§éepth (WT] hlh ﬁ'&?’lﬁ%%\ﬁsn é‘t‘?.{gﬁP ag 96round and the
shel f padscludena bo{iﬁ)@%ﬂtbﬁa §1l, thes¢aramedidatiok uGS. 866tlamdlsfs aytumt §3 simldrtge
information dis deyi c i ncl udes. a bod er 81, .the ni cation
uni ¢ g6.orefuing ST g b Bedy Mt o farai eI BAOFRE oy Aeber 81
is a poratzro%ghweb%tgamrrmmr WiHehcomnmiRR e Oh uAits8Us ik spokecirh@uhside efboi d.
The comuni cation unit 86 is disposed in the inside of the bod¥ menber 81.

The di sphapodnimengsridic| da@sdlama}awta&&@@h@@sm Li(Ha apfeeledriortbePo8Y. The
Che. ai spfelfBlis £ ERELBARRNE RlcKBLh b pRRRTI, bEGp FHlihP R GASRRBSRAT D

i nfor natbedxmzd}nesaisplayd&m 85:11891(1}n62| udes a control unit 83 in the inside
thereof The contrql unit 83 is configured to execute varjety of controls.
The contlP&0luni AsadustirtedigElG %té?ﬁgh}?&}ﬂ*é‘?rm%kﬂﬁﬁﬂﬁyé}w’&ﬁ igclydes a
Conpone%ﬁtroﬁﬂﬁﬁ' SQSthQPrgad@tth aTROMnABHuAR SBllgcbﬁ'ﬁgﬁrfe@qgexgéu?tE’gsed in
t he body nenb . Based on the control program the control unit 83 is
confi gurvedlet}OO%mmle aTharoetryl wfit 3dmaelodes anm:¢mdomgutea initlgpingy varaty ol of

causi ng t:he di s unit 8 fo obt ai ned f.r t he

{1 ahi ng FeamoraEnanaihas ¢ POk etk SRE ROV BB nb e, BhEaghiik
conmuni Q)@Hb/@ﬁ'eﬂdﬂéﬂ8186 B%&Wﬂ%&oﬁtrﬁﬁﬁt@&nofhe%ﬁ@ﬂ Iuﬁﬂ$8331lslfﬂﬁnﬁ§ured to
transm ssions of a variety of conmmand information to the fishing reel 100.
Fur t her exgpie @oricty ofipprirgs indudivgna disday eonirela wugingrthe gispiednip St ne
operati i i nd ot her
hput  oof Sty it it opRl kBt e h1RRE ARl BB U ndiE oBEC, 51
is a svmahdhn domtrodxé catding thee v@nmahjcatib n omit 86)t<se>sa¢utc asamdetyi fpipayatsoost r ol

of the dis Yunlt 85. ilJustrated i %% theoeratln% it 84

i ncl udesf 6? BRPEHONA S iR GtelY Py cynmgRddnimeronra e Bl'l“é?ﬁ TR 5. From
left to mmigbE th@ cbhfol Bnit 8B8s @&M&Eb?i @0 VASRIY shdtchieh be iRSoplrdtind it
functions of "decision", "cancellation (going-back)", "up" and "down". A
vari ety 84f tl@edlsplﬁgynntsiiia)&b@g@mmmycaém@rlatlt 8o anﬁ@ﬂmenmt/mgpwtrﬂimtsms The
operati ng, Sl%nl Fié gl | owed to execute controls in the fishing reel 100 as
wel | as cont e fishing information display device 80. [0058] The

di spl ay [0087 85Thé opeldﬂhgmﬁtrgﬁls@vﬁm%raé(eauﬁﬁ)é @rvaiﬁEﬂS/ &t tomirdls bwsh as
transi stor) i.spl.ay it 85 is allowed to dis aythelnfor%tlon

al | owed atddsniéy &P%%Ph%@lewsnlhb uait§;§| ayAuiustratedon Klge 6 ahopryatingpny
such as uﬁéi‘é%é@@%o% bqﬁghphbﬂg&{tgﬁf hABned Bﬁo@ﬂﬁ'cﬁ%l?? Ft)llnlt% onerhher i @hi ng

line, and t ere ease spee he“term nal tac . Further, the display
uni t 85right & FHGed, the tdittopk ayrraspmnm tetsyitsthes mfitr thetfuoctioms e dsbisadied from
theflshfln strate

. As il th dot
e Letiiglion ey E tackkoLbP B Raknn & iy SsRBiMbsiNeledind By 4°
di spl ay ogeR@in83Re opBfhtidgSREESU di TRE BYcratiag uBNCSS 10411 dvidl ﬁooe)&@hﬁecﬁﬂn&ﬁwi eon
I N

in the fishing reel 100 as well as controls in the fishing information display device 80.

[0058] The display unit 85 is a dot matrix LCD such as a color TFT (thin film

L4 8
ro

transistor) LCD. The display unit 85 is allowed to display the information allowed to
be displayed by the display unit 79 of the fishing reel 100, such as the water depth
information, the tension applied on the fishing line, and the release speed of the
terminal tackle. Further, the display unit 85 is allowed to display a variety of
information to be obtained from the fish finder 90. As illustrated in FIG. 6, the
display unit 85 is a dot matrix LCD including a fishing line length display area 85a, a

torque display area 85b, and a speed display area 85¢ from top to bottom thereon in
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this order. The fishing line |l ength display area 85a displays the term na
tackle water depth information (i.e., fishing line length). The torque

di spl ay area 85b displays the tension applied on the fishing line (i.e
corrected torque). The speed di splay area 85e displays the rel ease speed of
the termnal tackle or the Iike. Specifically, the fishing line length

ci Pl 2y BIEGHIBR2 115 ADALSAElABNAYLAG LGLART Al chARK) okl EhicePt D

i nformation I ne 120. 0" icating a
fishing daprtielrifengatlmmfl elzﬁs}ﬁngﬂunﬂ 1eﬂmh)exa]’hfl orgie aélsﬂay&reél' B&b 'drsptpye thle spl ay

area 85h is an S t he ten on | j.ed on.the . fishi I ne
o8 O tenal Radliehon s AURRE e Pp oo e ER LiRuEEP RS sieal G Frthae !

tenSI on @gsla %ﬁﬁe@elda@@bﬁ@%‘ JTdhe t&afinfchede ety Bkef $pedifikally,Ahé High@xanpl e
of FIG 6. eed display area 85e is an area for displaying the rel ease

speed oflinchleng@rdisplay are@c&iaew(a’n aea f‘?rdilmlﬁblrﬁlgsﬁbéé@‘ﬂvflalttﬁéklﬁdmﬁﬁf &9pthand

of "10°0 TRy ARASRHE ihingTind Rl bRPoSBEEE R0 MReRpudER RRHd B, SPEre
comuni datgthrofurot) BGnitee ak;hmpleobﬂRiGs end/Theaetque dsplay iaeday8 0f isianfapedrtdri on

to/from nication ynit 74 of the fishing reel 100 and a._.
comuni égﬁﬁawng ¢ (BRI ICGrorY the dishinggling, cmgwrfer?éewomésgnda displays a

COMMUNI Gdhider o-lfhﬁ“ fiﬁHIBdﬂhg%ﬂs%h W &1 86~ 'h’f‘cﬁ@ét‘i’x‘f‘gsa QoMBEeEtYrqat o'frifSQT Rgtion,
such as the term nal tack wat er depth data, the rotation speed

i nf or matihéhe efample SPI6I. 63, ”Eheesplencﬂ drsmiaetyl oma 8bctihen regasfoodisppgplingtheon t he
fishing I ne e, commy tlon 4 of, t fis g Q, and
sends a va WVmgﬁﬁgg ﬁéi?o ?%O?HQF%% ﬁﬁgg&fg %%pp#@f&* t he
fishing dh@ﬁictelQﬂ “slﬁuﬁalh,efmg tsb@edcammm Catridoshtiny 4 sgi@dioT 180 ke id the
comuni cate with_the communication unit of the fish tinder 90 and thereby

recelve§xﬁﬁ@‘?ﬁfgyﬁaﬁlon of the water depth of the floor in a fishing

ground, pOSixt.i I

conmuni atlen u%%ﬁﬁg$9%ﬁ§nf %18 th@%ﬁu%%gg%%ﬁhsb ?aﬁ5? dgr 90 is a
devi ce fsend/cadelivect vagetyhel mfdrnrarmmtotfmmdhe:acbmngmacashml dnip®4 of thenfigifingi sh,
a conditi school of fish.and a nov I r n.of a school of fish.
As ill u§?$2]t g?oaq%rfl geEmupICcation qqlgﬂpﬁer@rh@fge Cbrﬁ)cq?‘ﬁ%‘eél theavigdsuni cat i on

uni t f orcobinaiSBatdd. ngrﬁ@eorhﬁlfu%cr%h%lp% Aec3eRRQ viet] b fbPmktien, such
comuni cation unit 86 of the fishing information display device 80 t hr ough

the wir &b éestermamalipdde iveater dapth datapthedrotdfaan mﬁ‘@donﬁema@@mcﬁrﬂem@@Cdﬁ t he
fish f t hos
TIth of '()Ft'fgee [nfgxgrex?tal !)P{“Jh% 1%18% tapgfw ﬂ(i)%ﬁ%hl n‘ig}[/i‘f € f#%@r?w%édrﬁ{{lxﬁglcqqgﬁ%mt

1 84 exp onent s

of the fusdf thé fidRingHRel 1a@%1ﬁlsféﬁdoadlaﬂgtyt@féd}ﬁrnhhdlsnmmﬁngm(edwf [ sh| ng reel
100, the detected torque detected by the torque sensor 75 |s conflggred to

be corr €8F’é‘éPf¥16%“%b’tuaff Aty the @éhmecr@eldl r iiethes ﬁec%ﬂnaaﬁeeam KBNSt he
tenper atyiphgeRko kbaﬂ%ﬁg&'v@@h fR éong %%gsﬁtm (g;vtg tf?ﬁﬁ%‘? 93%@%@% or 76
oar e r

and the tenperature the sensor tecte e board tenperature
sensor B&ceives thnghormiasion d tked watdrideptdof tepiewiisel ﬁsfgnagpoumb thensi on

oopl o0 OS2 Pat bR, B o SRS Sl BPoRh AR ool
90.
[0060] The fish finder 90 is a device for collecting the information indicating a
shelf position of fish, a condition of a school of fish and a moving direction of a school
of fish. As illustrated in FIG. 7, the fish finder 90 includes the communication unit
for transmitting the information of a school of fish to the communication unit 86 of the
fishing information display device 80 through the wireless communication. It is
noted that the other components of the fish finder 90 are identical to those of the
well-known fish finders. Therefore, a detailed explanation will be omitted for the

other components of the fish finder 90.

16



OTHER EXEMPLARY EMBODI MENTS 100621(a) In the aforenenti oned exenpl ary
enbodi nent, the fishing information display device 80 is provided
separately fromthe fishing reel 100 as an external device and the display
unit 85 of the fishing information display device 80 is configured to

di splay the tension applied on the fishing |line. However, only the display
uni t 79 [@betjhe hicshiands feele thQQc6zREd $ARHIUEER0d, IndusRbaY hhfict ensi on
applied on the fishing line. In this case, an angler is allowed to grasp

t he tensletertepby thedtooque semsbi Shineprfigugedtn §e byrrestodifeli olgainieg angtreetedi t h

the fishing reel 100 wt t pr.ovjding.the | e ith t fishin

| or et e asr ) e B ol B PP o ARE Efecllh bobloBpd S P by e

af or emenhé eseserenespdmoy 76aaddhetdhperbti€e bORURNSEBIrd dotdchisl Bidge t he
magnetostrictive elenment 75a and the detection coil 75b. The

magnet oStORTEomrergnEhessor 88 | dnangherrsdhaspbvatlawed (@ aresisehesHeP tha that is
attache 1 ph ! j ksposed
bet woon a0 ABTRd e fle RAGLETACEEh oHif BEOBp AL of AL EREL A 555
fricti ormnditbe t@fpahturhef tevensdr beprdvchanisased. The detection coil 75b is
hel d by the hol der case o ' t f to the attachnent
board 10a whil e bei ng d?ig@@égﬁ%ﬁhi%ﬁAiafE@&ﬁgﬁﬂﬁwhéﬁﬂ%e magnetostrictive
el ement [G6ep] HopgVRhhe amelﬁ%m@%é% AR ARRHE tREMIRIngiAfdrenaRh be
necessarily limted to the above. 10064](c) In the aforenmentioned exenplary
enbodi nehitplay Aevice fPes pramidedsapaortelyaromahe dishingtisef { 0& as erapiernal devicsensor
76a and r ensof . _76h. The. first. t erature sor 76a
7 ot opdudine ERBRY HaFRE LT BRRRI%tehalon AL 8Yed SOTRERALS T et ona
t enper atdispas tresenisiébappHed os pos €ighiag lidke Hohéves] aelyahe diplaetgcvbof coi |
75b. The arrangenent and the nunber of sensors included in the tenperature

sensor 8¢ fishipgreglel Weaasieasantiguredia digriey thatensipsvapliedosthedishing kirg
af or enent, i | j t i i : i e
L ons e th (R CXE ThiRits SITBARH 5 Rtasg (RE CHish! BYot dn e BhidfinloRe)

i nf or matiyanovidinghthesingigrewith $ié fighingekel 10D, withoht movidieg tler mglal withake e

vat er d?ﬁhpngl irrllffcgjrlina 110|n0 1s;§1|a'y%'eVice 80 and the fish finder 90.

[0063] (b) In the aforementioned exemplary embodiment, the torque sensor 75
includes the magnetostrictive element 75a and the detection coil 75b. The
magnetostrictive element 75a is attached onto the tubular member 2a that is attached
onto the outer periphery of the spool shaft 2 while being disposed between the ratchet
wheel 50 of the anti-reverse mechanism 9 and the friction disc 26 of the lever drag
mechanism 7. The detection coil 75b is held by the holder case 75¢ that is attached
and fixed to the attachment board 10a while being disposed in the surrounding of the
magnetostrictive element 75a. However, the arrangement of the torque sensor 75 is
not be necessarily limited to the above.

[0064] (¢) In the aforementioned exemplary embodiment, the temperature sensor 76
includes the first temperature sensor 76a and the second temperature sensor 76b. The
first temperature sensor 76a is disposed on the left side of the detection coil 75b,
whereas the second temperature sensor 76b is disposed on the right side of the
detection coil 75b. The arrangement and the number of sensors included in the
temperature sensor 76 is not be necessarily limited to the above.

[0065] (d) In the aforementioned exemplary embodiment, the display unit 85 of the
single fishing information display device 80 is configured to display the information of

the single fishing reel 100, such as the terminal tackle water depth information (i.e.,
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fishing line length), the tension applied on the fishing line (i.e.,
corrected torque) and the rel ease speed of the termnal tackle. As
illustrated in FIGS. 9 and 10, however, the display unit 85 of the single
fishing informati on display device 80 can be configured to display the
information obtained froma plurality of the fishing reels 100, such as the
wat er d e O I i t pal h st ng
(e 1 caarig PEICRRH heXino sbcg B o Blilfg HRET B2 col@et Iprdue) Bk 08
(i.e., ¢ radetsedpeatl glits)tcamiat teeklee! ebsdlspetdsindiIGe. 9l amdal 4, thpweivet, he

terminal_ tack|es. .[0066]As .il| rated in FIG. 9, the. fighing, inf ti
i spl ay edrEEaH RopLtesitwe THYE Raperiantisti ESiHRRT SN unit Be.
the di spbadigtidtio 3dspl@anthetiiforaReibatdbtdnsdiflonB4 plukht btk e TRERES redls 100, a

| andscape-oriented nenmber with a shape of a roughly rectangul ar cuboid. The
communi 6Beh anthervatepdents iafospetied of e rlpelity of the Grmind tarkdss (shing liga. The

di spl ay 1.4 185, i . . { int of
the su 1 Shg e SRR AT Ep i P L PRy SRR gy PRI R o
panel 84adandreeqzowpecdvaftachiuBdity ofhke taudhalpacidbs.84a i s di sposed on the
surface of the display unit_85. The _power, switch 84b is a push-t swi tch
di spose(ﬁoqﬁéa era‘f‘g‘S _ﬂlgustt‘ﬁéefgin_s%licayg’da‘? {isimg i mtaHGEIﬁhi?éﬁ)éFle‘S‘&S%Bs‘nélgg%\ed to
execut e gy QRLHRMHRP 89 thWohfiRiMPaRGE inR1RE, t}&r&@pﬂag%nﬁl S0 aad tﬁ@%f)éﬂ&gﬁ%Of
the display units 79 of the plural fishing reels 100. The power sw tch 84b
is allowed &0 tThenbasly menhbef 81 ihe lasiseqre-diiepbdyentar witke aghepd afauni t 85.

The fishing.information,.displ device.80.is e dded wi t.h . o

posi t1 oft ML R PBIROERRNE b e ERBP Rl CRE PR Etndl gt tiign

fi shi ngthebedymei®er i Spiray hganBBsiiscridbowesudhopmrRUSE D dpdbapinageuni t
85 to display a variety of information fromthe GPS t_hrouggh a swtching
oper at i 681t6F Peth o1 tlyusdiTargrnd| thebady Trranbersti ngl hagrsr g BRIt Ftpradesiavi ce 80
is atta i t ik i th

ot or ar (e iBERAEL L bEGPLLACHTEN, AR0RH piRTRA ERisbbeed DL

at t achedutther ef the dldpdayuspl8ay Ultiet pBoeri ssviadhl Stved a pushetypeo sintitchnbspaed an

arbitra angle in response to_the front rear pivots of the bo menber
81 Fur 1R fie o R 1 or his 1R ARGE S BaTioaBIEE SR aBompaton

i nf or mabk oRitcRRYIHaRkaRHifoRAhe (RpThy sdiPBd SN RN §Aky 881t b JIUBY plural

i nput/out put port) connectable t0 the information input/output ports of the

per sonafisbimgpeelerlHO( ndthei pawestsvetadd84isthlo wedgartes) on pad oskdepiceeeni t i s
possi bl g. j.nput ! L Qf | [ ' i shi. | 100
PoseLe, b PrBIRH R AP YGRS, | e AURERIRL, 0L B allagstse) 100
such aseieddar withal glbbskpainediap sgeeinn(GPS omoatleqno( illBtratdd imhthag | i ne

| ength), the tensiqgn applied on the fishing line (i.e., corrected torque)
and t hefigBresas e Tap dshingt informatignfinalpy dsuieed0 isplloveddo sragetintierlay a

per sona|,,§ QENYLKL1hY E%Qi@t}aotﬁ%orrhﬁpéﬂ {101 ARIGIPSFhrobh LNGViREH SO BREraBOAP UL €T
using a USB nenory.” I't 1s “subsequently possible to cause a display unit of
t he per ebtial tooompenar8dao diteplisyng hefovariioudispbayy davier BRtd attaddiedtthent i shi ng

reel 100 ch . as.the termnaltackl fe h.information (i.e.,
fishi nga’i"i‘ﬁ’g‘% "é%@l"ﬁ’)e?t %wg%ns%%lfﬁff‘é}y.“@%e f%?]t%ﬁﬁéer?li %‘Hﬁﬂﬁs o e t%‘?d.ye. ,

corr ect Bnith QUee ABthchhifly' BI18AS6taBPE S dled th& ctor nrlﬁbilﬁisbﬁa?kdrﬁ’g 85 @067] As
illustrated in FIG 10, the display unit 85 of the single fishing

i nf or matilowediape agsitievpé at gparbitrabningeiveespony Wohayrar and AL HEPISeH of
six fishj on I j el : . : wat er
depth in “or r%rilteﬁ%%bégglsl xF gg?ﬁ%rtlé %tsac IAeﬁs(orﬁaﬁgg,%l%$§%?gglcfi%lr?gﬁlcgﬁg% Eg) , the
t ensi onmfapphti@dinput/sutput ipsht (ege.] USBs(undwersdcead! bar)qupstyowtpdt pdne) r el ease
speeds of the six ég.m’ nal tackles.ln the ex rH)Ie of FIG 1(2, t hree fishing
ool s 160MECEOLG B aLP R RAREFRFRUE RS AG e ORA SO RREBIEY devi e
80. Thenﬁisﬁ{a&e@ymtmbtﬁ%%?esqf g o2hMgl e if dsHRsB81d Rf @pTRh vancdi sPlogy devi ce 80
is configured to display 'the information of the three fishing reels 100,
such asinthemsigareef thepithingfen h@iisteredfintthe steragsrurihaf thealewling igformation

fishing,line |enagths) he .t ensi ons .applied o hr fishing || i.e.,
cor rectgﬁp{]a r(icf & Egtﬁc?ufﬁgs F}é %gglénagﬁ%%ge B%aq?rhd;ep% }ngﬁér %t??ﬁl Ela‘?" Fgﬂégliggfsn.e
10068] Aenigtt)uter tah€dn iappht&onkhe fishihgdiispliay, ¢vrtdct&btdrgud dlnt theatlebye LCD

i ncludin
spgeed of the terminal tackle, into a storage unit of a personal computer through a USB
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the 3 x 2 fields (referred to as first to sixth fields fromthe left top to
right bottom, each of which includes the fishing line length display area
85a, the torque display area 85b and the speed display area 85c fromtop to
bottomthereon. The fishing line I ength display area 85a displays the
termnal tackle water depth information (i.e., fishing Iine length). The
torque dj r | i L n Xl i ne
(o R B e B B Py A cace
speed ofpossiblet toramupah dispidkst eniopf theepdrsdel cohgufdrsnidimplay the Vasivgishogi spl ay
area 85a jn the first .fi.eld i n area for di.splaying the.termpal f.ackle
At or aaptRmaes okER Giice et 0BT sRD e iR BN R drEpThfRnalid

char act ¢1.s., @khmll 1&@1&5&2,&@@ terls2éh ied oWltieatidngg @nki(B8i berrbitee tégagy h of
120.0 min the exanple of FIG 10, e torque display area 85b in the first
field i gndrhardeasespeel ebihgyterpinghtacklt que applied on the fishing line

(i.e., cteq_t . i s fomldl SI ON- and
V570 kORG s EE T PR A N R S R sin e ¢ o Fi G
10. The isfoemdtidn sipdyy devdee 8b¢s canfieed o displayethd informntian eé shxofisldngpl ayi ng
t he rel eage eed . of the terminal .tackle (i.e., raotation.speed of the spool
3), and RS pPOPE tEﬁérﬁgﬁf&‘@%gel‘?ﬁ_‘ihﬁ?%E AT wale! emﬁrlﬂgrm&r)e *Hy a

rel ease (gpagsl @tk (1Qe.K%Mn?ﬁiﬁeh@n@%@ﬂﬁh@t&%iﬁk Gppk&d ohRid RkBingadRs the

di splay unit 85 of the single fishing information display device 80 is

al | owned (¢wrehtepiaguenani nhoreleasconcods aff thedix reomindidagkles.al Hitbhi ng reel s
100, such as.t t.er ..de i nfor {on of th ural .term t ackl es
(0 SUERafBl S L R el B R PR onh BRI TR e Mg 20K} 5
lines (information depladddsages) Taadidphe uelh 8ase thpsiadre HhihpénPratibn

term nal tackles. Therefore, an angler is allowed to ti rrelﬁ grasp the
cur r ent 95P&a Ay ieo ARt sUHBW et b asPaydhe inlormatipp At thegthres HewegaeHer 08r not

fish ar j i LY (b chi
|t or mact G o e Pl ra o Afch S ke ArpthltaPRck (P ML BELD. e
si ngl e thestensignk nppliedon dredifsplrayliteviice Bbrecfedd68]ued antinh¢ hdease speed

af orenent.i.oned exenpl ar nbodi nent, the board tenperature sensor 69 is
F i P BERTHG Ao

provi ded ®% enperature of the sensor board of the

at t achmpgifegpoar Als #Pastraditint s det. eed @QFIag/ﬁQHﬁSSj% £abeshabyx LD imeiggsensor
e

75 is corrected for obtaining a correc torque in accordance wth the
t enper athsr 2xoX fieks (erdewed topas Eoitito poghdeldciren thy lefidor enpehbbettendensor 76

and the re of e . t ure
sensor ot PpBlstliicRiost B, ARTRT SR ERHAR} Bhbarse HEe RBRLSABIRCERA G
can be @6bhhhduliespded dieplapareacsd Rofrbortophbd dottongtharenar. r ekteefishiogdiwe only in
accordance wi.th the tenperature of the detection g%% ,é?b det ected by the

t enper atheth displarares Sap CEBlRYSFhe e Eniag! Eaﬁgleb%%@ﬁa umptenddfsor  69.
CENERAL ik (NFERRRETASION Phe THVE di QR4 PLId mgairs@tg?g%@&ngm SHpPRE o‘ﬁfthg he

present invention, "the term'conprising” anc erivatives, as use
her ei n, fishiagilme@dsdormchal topgre)endédd speedrdispheat arsp 86t Kyspldns theaslease of

but o Nt cTaP i ing Greganen® SRRor nae TEral S sl RELEY aRESRI P

conponetestirsg FiRUPS, anl dre@I& SispRGH Y thettepdinall hRkfOWegeidegthainserngdn @%.,t 0
wor ds having simlar neanings such as the terns, -includin "havi ng" and

their d&shipgtlingdsngi)swnd displayscharacias of “DISBANGH, and ‘bb%cgﬁ) o, ndiGptiRger -
or "ele M j ' he ' f
ol ngl e parping IEEISHRAER! Pad.0m 1h AR LA SR A1 1000 TR e
"subst aBfb al the'first fibhliis"ancarda fapdispbalyimaf thle torquasppled ohehefishmedmea(i.e.,
reasonabl e anpunt of devj.ation of the npdif] uch ¢ t he end
Feaul 1 PETSOES SOigHF kg by Eagaersrar axanbrbSIDhEGE fhh ken be.
const r ugfli @tidge b Aed ford8¥ bl kUK Pin Be &@@83le 0P¥IQl 10 heTRRApEERHishRYM i f
this deviation woul d not negate the neaning of the word it nodifies.
[ 0071] Wier85Serihyhe Eirgdidd ieabettianton désfhaxiag heereletsssencd of thd gsminale t he
present . ke (i.e., rotation speed of the spool 3), and displays characters of “LINE SPEED”

and “10.0 km/h” indicating a release speed of 10.0 km/h in the example of FIG. 10.

In this case, the display unit 85 of the single fishing information display device 80 is
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invention, it will be apparent to those skilled in the art fromthis

di scl osure that various changes and nodifications can be nmade herein

wi t hout departing fromthe scope of the invention as defined in the
appended cl ai ns. Furthernore, the foregoing descriptions of the enbodi nents

according to the present invention are provided for illustration only, and
not for dlfevqaondisglagithd inTbinh43ehrt Gtainkd §Fdrh 9he gﬁrﬂeﬁdmﬁgr&\rs 1@ saepepded
cl ai s and their equivalents. WHAT IS CLAI MED | A flshlng ree

at t achedhe &vater degih seformationet thel rinel deymxinal Wlﬁlas fice- aﬁshlggulmg lengths),
conpri sifgie 1&1‘%6%%):1’1%gen the plur lﬁslﬁgg?{ne?& 89 r%cq%@l?%}iugst)ta?iﬁrlﬁ?ﬁélgastehe

reel unit, the sp |ng |gure ereo
a handl espbequf theyrited td:rmmeﬂeacrl&ed unhérefdrbearhmgiblelsb@]lomg:daortfrnglyrgdspi 0

rotate the tension detection sectiqn bejng configured to
det ect ﬁgﬁ§P§ﬁnﬁgﬂppgﬁoﬁﬁ“PH%S?@%ﬁ%&ﬁlp‘Hgmﬁﬁnéﬁﬁv & W m%ﬁéoﬁ%%kﬁﬂhmento

an el ectdaighSadN@e:pulling levels of fish only by watching the information of the plural
fishing reels 100 on the display unit 85 of the single fishing information display device
80.
[0069] (e) In the aforementioned exemplary embodiment, the board temperature
sensor 69 is provided for detecting the temperature of the sensor board of the
attachment board 10a, and the detected torque detected by the torque sensor 75 is
corrected for obtaining a corrected torque in accordance with the temperature of the
detection coil 75b detected by the temperature sensor 76 and the temperature of the
sensor board detected by the board temperature sensor 69. However, the detected
torque detected by the torque sensor 75 can be configured to be corrected for obtaining
a corrected torque only in accordance with the temperature of the detection coil 75b
detected by the temperature sensor 76 without providing the board temperature sensor
69.
GENERAL INTERPRETATION OF TERMS
[0070] In understanding the scope of the present invention, the term “comprising”
and its derivatives, as used herein, are intended to be open ended terms that specify the
presence of the stated features, elements, components, groups, integers, and/or steps,
but do not exclude the presence of other unstated features, elements, components,
groups, integers and/or steps. The foregoing also applies to words having similar
meanings such as the terms, “including”, “having” and their derivatives. Also, the
terms “part,” “section,” “portion,” “member” or “clement” when used in the singular
can have the dual meaning of a single part or a plurality of parts. Finally, 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 = 5% of the modified term if this deviation would not negate the
meaning of the word it modifies.
[0071] 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
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a tenperature detection section being disposed in a vicinity of the tension
detection section, and di sposed to detect tenperature of the tension
detection section; a detected tension correction section being
configured to correct the tension after being detected on the basis of the
tenperature of the tension detection section after being detected ; and

a correcirégtensd Addidapidhs 86 bt eihdeeichéin GRIfdd Wepblrting PothRHE sédiR dfaRsi on
after being corrected by the detected tension correction section. 2.
The fi shifgutiiers defarsddintle eppender mlaimsyh dugthgrmore, the fosegaing dpyiRIMSCt i on
section r f gue
appl|ed(gﬁﬁ%%gﬁgdgn%ﬂgﬁgan%ﬁﬂgﬁt?ﬁghggsﬁ?ﬁghggéﬁgzécor ?ﬁ%gﬁﬁngagg%

wher ei n drﬂg, dreinsitdor det gopbonoSkoiltimnthenal edém as defreelt s thel apperdedel ement
bei ng ¢ chan a magnetic perneability thereof on the basis of

t he tordﬂ n%ﬁ%} lﬁﬁ$uﬂ ¢H¥ool, and a detection coil being disposed
in a surroundi ng area of the nagnetostrictive el enent, where the detection
coil is configured to detect electrically a change in the nagnetic
perneability.

21



4. The fishing reel according to claim3, wherein the tenperature detection
section is disposed on the both sides of the detection 5. The fishing
reel according to one of claim2, further conprising: a drag nmechani sm
bei ng configured to brake rotation of the spool, wherein the tension
detection section is configured to detect torque applied on the drag
mechani s, A16s. The fishing reel according to claimb5, further conprising

a one-way clutch being configured to prevent the spool fromreversely

rotating in Lshi, i el T Lon.. : i he tension
detectigh se?%?gﬁn%2&%%¢%§ﬁ£g”ﬁ@?ﬁ%gﬁﬁﬁﬁék%%gpﬁé§dgTﬁﬁggggg?nkﬁﬁcﬁrag
mechani SM*P{EThe fishing reel according to claim2, further conprising

a fishing li Qlere%)‘id?ﬂi ng di aneter cal cul ation section being configured to
calculate a winding dianeter of the fishing |Iine wound about the spool; and

a calcul ated t Ihon. C L atdon section.bei configured to cal cul agte a
cal cul at ed t&%&@n@%@@%ﬁ %)tlct)atcﬂm?ﬁ)(aﬁl\?m?%%iuﬁ]é’qg? %R?é)ﬁé t 8?“% Ay e!c(i’ 1f/lat he
fi shi ng 15 A% Hes hgre@Mamet er cal cul ation section and the detected toque

detected by the tension detection section. ,
a handle being mounted to the reel unit, the handle being configured to rotate the

spool;

a tension detection section being configured to detect tension applied on the fishing
line by converting the tension into an electric signal;

a temperature detection section being disposed in a vicinity of the tension detection
section, and disposed to detect temperature of the tension detection section;

a detected tension correction section being configured to correct the tension after
being detected on the basis of the temperature of the tension detection section after being
detected; and

a corrected tension output section being configured to output the tension after being
corrected by the detected tension correction section.

2. The fishing reel according to claim 1, wherein the tension detection section includes a
torque sensor being configured to detect the torque applied on the spool.

3. The fishing reel according to claim 2, wherein the tension detection section includes

a magnetostrictive element being configure to change a magnetic permeability thereof
on the basis of the torque applied on the spool, and

a detection coil being disposed in a surrounding area of the magnetostrictive element,
where the detection coil is configured to detect electrically a change in the magnetic
permeability.

4. The fishing reel according to claim 3, wherein the temperature detection section is
disposed on the both sides of the detection coil.

5. The fishing reel according to one of claim 2, further comprising:

a drag mechanism being configured to brake rotation of the spool,

wherein the tension detection section is configured to detect torque applied on the
drag mechanism.
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8. The fishing reel according to claim?7, further conprising a

rel ati onal table readi ng-out section being configured to read a
predeterm ned rel ational table indicating a relation between the w nding
di aneter of the fishing |line wound about the spool and a rotation speed of
t he spool; and a rotation speed detection section being configured

to det ecy the"l‘llleoﬁs%ﬁl}g:glréisls' cgc%%h%;totc a%H%lE)glghghF?lalwsé%yTgr ein the fishing |ine

wi ndi ng di anet er calctulation cti'o cal cul ate the w nding
di aneter of thendwehtn@hlven AR cARPMevERESHRE] ﬁ-&ﬁ%‘g\]g&ﬁyem&hqg]tih%

pr edet ergined: rel opnal ..t abl e and the rotation speed sSpo
The fi sh@%lg%dlggﬁ%c%%%eocghﬁ%é&t o claiml, further conprising a board being

attached to t ree ni.t, .the. board bei cqonfigured to connec
electrically ? %gﬁgh%%gﬁO%gW8§FW6ﬁd§3€f?E%d?a?Fggﬁ?%5HHWéN%HQPW£@8ﬂH@rature
det ect i d2&BEER@HIbei ng di sposed on the board, the board tenperature
detection section being configured to detect tenperature of the board,
wher ei n the dEtedeshag lleglr%;il@ﬁm@d@ chioniZo furhec toroprisisg confi gured to correct
the tension %Iﬁﬁr pFiqg.geg%gted by.the. tension detection section on the
basis of both t 1é"ét§§p PatigrRapfior $Reyl g SR leheuing Gk suisd e 6HCHAY & he

t enper atWinéingrigrpeenyghelfishing line wound about the spool; and

a calculated tension calculation section being configured to calculate a calculated
tension based on both the winding diameter calculated by the fishing line winding diameter
calculation section and the detected toque detected by the tension detection section.

8. The fishing reel according to claim 7, further comprising

a relational table reading-out section being configured to read a predetermined
relational table indicating a relation between the winding diameter of the fishing line wound
about the spool and a rotation speed of the spool; and

a rotation speed detection section being configured to detect the rotation speed of the
Spool,

wherein the fishing line winding diameter calculation section is configured to
calculate the winding diameter of the fishing line wound about the spool based on both the
predetermined relational table and the rotation speed of the spool.

9. The fishing reel according to claim 1, further comprising

a board being attached to the reel unit, the board being configured to connect
electrically the tension detection section thereto; and

a board temperature detection section being disposed on the board, the board
temperature detection section being configured to detect temperature of the board,

wherein the detected tension correction section is configured to correct the tension
after being detected by the tension detection section on the basis of both the temperature of
the tension detection section and the temperature of the board.

23



