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| BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to a sound producing device, particularly to a
dual-bearing reel drag sound producing device configured to produce sounds in
conjunction with activation of a drag mechanism configured to wind a fishing line
about an axis parallel to a handle shaft rotatably attached to a reel unit.

Background Art

The dual-bearing reels of some types include a drag sound producing device
configured to inform an angler of drag activation. For example, Japan Examined
Utility Model Registration No. JP-Y-2535459 describes a drag sound producing device
configured to produce sounds only when a spool is rotated in a fishing-line releasing
‘direction. The drag sound producing device of the well-known type includes a gear
member, a hitting member, a drive mechanism and an urging member. The gear
member (an example of a rotation member) is either a main gear or a gear configured
to rotate in conjunction with the main gear. The hittingl member is configured to
make contact with or move away from the gear member. The drive mechanism is

configured to separate the hitting member away from the gear member in conjunction



The present invention relates to a sound producing device, particularly to
a dual - bearing reel drag sound produci ng device configured to produce
sounds in conjunction with activation of a drag mechani sm configured to
wind a fishing |ine about an axis parallel to a handle shaft rotatably
attached to a reel unit. Background Art The dual -bearing reels of
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Regi stration No. JP-Y-2535459 describes a drag sound produgingldevice
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rel easing direction. The drag sound produci ng device of the well-known type
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ratchet wheel in conjunction with rotation of a handle shaft in a
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coupled to the ratchet wheel attached onto the handle shaft. The hitting
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configured to cause the hitting nenber to pivot between a contact position
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According to the drag sound producing device with the aforementioned

structure, the hitting member is moved to the remote position by the claw member in
conjunction with the spool rotation in the fishing-line winding direction. The drag
sound producing device does not produce sounds. When the spool is rotated in the
fishing-line releasing direction, on the other hand, the claw member is engaged with
the ratchet wheel. The handle shaft is thereby prevented from rotating. The main
gear, which rotates in the fishing-line releasing direction, is braked and the drag
‘function is performed by the drag mechanism. When the main gear is rotated in the
fishing-line releasing direction under the activation of the drag mechanism, the hitting
member is moved to the contact position by the claw member. When being disposed
in the contact position, the hitting member is urged by the urging member and vibrated
in conjunction with the main gear rotation in the fishing-line releasing direction. The

drag sound producing device thus produces sounds.



According to the drag sound producing device with the aforenentioned
structure, the hitting nenber is noved to the renote position by the claw
menber in conjunction with the spool rotation in the fishing-Iline w nding
direction. The drag sound produci ng devi ce does not produce sounds. Wen
the spool is rotated in the fishing-line releasing direction, on the other

hand, the claw,menher is.en d wth the ratchet . | e shaft
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fishing-line releasing direction, is braked and the drag function is
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urged by the urging nenber and vibrated in conjunctigon with the main gear
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devi ce thus produces sounds. According to the well-known

struct Wigeible Thbine JRABRERS hBiciRt el Vtoal pRddattnon Rt tergebne reel unit
or the claw nenber. A so-called stuck phenonenon nmay be thereby produced

i nredi atelg before the_ drag soun parélduci n?(ﬁge%/i_ce vF()]r%‘od ces sounds, when the
mai n geaember isgyRYaEed, frpRy totaling Foriahiort Befyo] fime YRILDE REG PEPFon. The
stuck phenonenon herein refers to a phenonenon that the gear nenber is
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urges the hitting nmenber and accordingly the tip of the hitting nenber

makes contact .with the tip of_,a given tooth the gear er. en the
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and prevented from snoot hly operating. Further, abrasion nmay be caused on
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when the stuck phenonenon is produced. The present invention
addresses eed r oY a |- ' | o0k A SRUAH Pk RAHGIRG device
for al IS(SnvﬁOﬁ%@aOPCﬁr éatgné*?reg%gﬂfeg’rﬁt&ggg %DO%LP§9%%S§§aOtngélg%a @%Jnﬂl taneousﬂli'%

reduci ng abrasion of either a rotation nenber or a hitting nenber. SUMVARY
OF THE toivBsTorONe teeth tips of the gear member when the stuck phenomenon is produced.

The present invention addresses a need to provide a dual-bearing reel drag
sound producing device for allowing a drag mechanism to smoothly operate and
simultaneously reducing abrasion of either a rotation member or a hitting member.

SUMMARY OF THE INVENTION

A reel drag sound producing device for producing sound in conjunction with
a drag function of a dual-bearing reel having a reel unit with a main gear includes a
rotation member, a pivot shaft, a hitting member, a drive mechanism, and a urging
member. The rotation member is disposed in the reel unit to be rotated unitarily with
the main gear. The rotation member includes a plurality of sound producing convexes
circumferentially aligned on an outer peripheral surface of the rotation member at a

predetermined interval. The pivot shaft is disposed in the reel unit. The hitting



A reel drag sound producing device for producing sound in conjunction with
a drag function of a dual-bearing reel having a reel unit with a main gear
i ncludes a rotation nenber, a pivot shaft, a hitting nenber, a drive
mechani sm and a urging nmenber. The rotation nmenber is disposed in the reel
unit to be rotated unitarily with the main gear. The rotation nenber
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interval. The pivot shaft is disposed in the reel unit. The hitting nenber
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noved between a silent position and a sound producing position, is

separated. at the silen It f herso Al Bg; €% thd N€
hitti né’oﬁr\g’r%letfro?gﬁf ﬁg%%dnﬁ%cﬁlgg%nﬁ%é’gg%%ngr pr o%rg {r{fg% posiq%ng%h\\/{\n%h e sound
produci ng convexes to produce the sound with the drag function. The drive
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between the sound producing position and the silent position in conjunction
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noved in a radidl direction for a predeterm ned di stance. The urgi ng nenber
is configured to_urge the hitti nal menber towards the sou chpr.loduci ng

posi t i eacmbm) iER firstdreptrpoRetyeenije Reegucing positigang thefllenbw t o t he

attached drawi ngs which forma part of this original disclosure:
position in conjunction with rotation of the main gear in a fishing-line winding

direction and moved in a radial direction for a predetermined distance. The urging
member is configured to urge the hitting member towards the sound producing
position.
BRIEF DESCRIPTION OF THE DRAWINGS

Referring now to the attached drawings which form a part of this original
disclosure:

FIG. 1 is a perspective view of a dual-bearing reel adopting an exemplary
embodiment of the present invention;

FIG. 2 is a cross-sectional planar view of the dual-bearing reel;

FIG. 3 is a side view of the dual-bearing reel under a condition in which a
second side cover is removed;

FIG. 4 is an exploded perspective view of a rotation transmission
mechanism including a drag sound producing mechanism and a drag mechanism;

FIG. 5 is a cross-sectional fragmental view of the drag mechanism;



FIG 1 is a perspective view of a dual-bearing reel adopting an exenplary
enbodi nent of the present invention; FIG 2 is a cross-sectional planar

view of the dual -bearing reel; FIG 3 is a side view of the
dual -bearing reel under a condition in which a second side cover is
renoved; FIG 4 is an expl oded perspective view of a rotation
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mechanism,;

FIG. 7 is a front view of the drag sound producing mechanism under a
condition in which a hitting member is disposed in a silent position;

FIG. 8 is a front view of the drag sound producing mechanism under a
condition in which the hitting member is disposed in a sound producing position; and

FIG. 9 is a front fragmental view illustrating a contact state almost
producing a stuck phenomenon,

DETAILED DESCRIPTION OF THE EMBODIMENTS

General Reel Structure

As illustrated in FIGS. 1 and 2, a dual-bearing reel adopting an exemplary
embodiment of the present invention is a round bait-casting dual-bearing reel. The
dual-bearing reel includes a reel unit 1, a handle 2 and a star drag 3. The handle 2 is
disposed on the late.ral side of the reel unit 1 for a spool rotation purpose. The star
drag 3 is disposed on the lateral side of the handle 2 while being adjacent to the reel
unit 1.

The handle 2 is of a double-handle type including a plate-shaped arm 2a and
a pair of knobs 2b.  The respective knobs 2b are rotatably attached to the ends of the
arm 2a. As illustrated in FIG. 2, the arm 2a is attached onto a distal end of a handle

shaft 30 while being unitarily rotatable therewith. The arm 2a is fixed to the handle

shaft 30 by a nut 28.



FIG 6 is a cross-sectional fragnental view of the drag sound producing

mechani sm FIG 7 is a front view of the drag sound produci ng
nmechani smunder a condition in which a hitting menmber is disposed in a
silent position; FIG 8 is a front view of the drag sound producing

nmechani sm under a condition in which the hitting member is disposed in a
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DETAI LED DESCRI PTI ON OF THE EMBCDI MENTS CGeneral Reel Structure
magnesium alloy. The reel unit 1 includes a frame 5, a first side cover 6, and a
second side cover 7. The first and second side covers 5, 6 are attached to the both
lateral sides of the frame 5. The reel unit 1 includes a spool 12 configured to wind a
fishing line thereon. The spool 12 is rotatably attached to the reel unit 1 through a
spool shaft 20 (see FIG. 2). As it is shown from the outside in a spool shaft direction,
the first side cover 6 has a circular shape whereas the second side cover 7 has a shape
formed by two intersecting circles. The first side cover 6 is attached to the frame 5
while being allowed to be opened and closed. The first side cover 6 is supported by
the frame 5 and allowed to pivot after being axially separated outwardly from the
frame 5 when being opened and closed. The first side cover 6 is allowed to be opened
(or closed) in conjunction with detachment (or attachment) of a screw member (not
illustrated in the figures) provided for the second side cover 7. The first side cover 6
includes a circular opening 6a for allowing a regulation knob 43 described below to be
disposed therein. The second side cover 7 supports the handle shaft 30 while
allowing the handle shaft 30 to rotate.

As illustrated in FIG. 2, the frame 5 contains the spool 12, a clutch lever 17
and a level wind mechanism 18. The clutch lever 17 functions as a thumb pad in
thumbing the fishing line. The level wind mechanism 18 is configured to unifofmly
wind the fishing line onto the spool 12.  As illustrated in FIGS. 2 and 3, a gear

mechanism 19, a clutch mechanism 21, a clutch control mechanism 22, a drag

mechanism 23, a casting control mechanism 24, and a drag sound producing



As illustrated in FIGS. 1 and 2, a dual-bearing reel adopting an exenplary
enbodi nent of the present invention is a round bait-casting dual -bearing
reel. The dual -bearing reel includes a reel unit 1, a handle 2 and a star
drag 3. The handle 2 is disposed on the lateral side of the reel unit 1 for
a spool rotation purpose. The star drag 3 is disposed on the |ateral side
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knobs 2b. The respective knobs 2b are rotatably attached to the ends of the
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of a handle shaft 30 while being unitarily rotatable therewith. The arm 2a
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intersecting circles. The first side cover 6 is attached to the frame 5
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supported by the frane 5 and allowed to pivot after being axially separated
out vvardl fr
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(or attachnent) of a screw menmber (not illustrated in the figures) provided
for theleseupled stite)eincestems? to Theperaton o the chvcletevgr iliic| dbeslrag circul ar
opening 6a for allowing a regulation knob 43 descri bed bel ow to be di sposed
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allowi ngt ndIe rotate lustrated in
the frane 5 contains the spool 12, a clutch lever 17 and a | evel w nd
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fishing line. The level wi nd mechanism 18 is configured to uniformy w nd
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mechani'sm 19, a clutch nmechanism 21, a clutch control rrechanl sm 22, a drag
mechani sm 23, a casting contr chanism 24, and. a_.dr oduci n
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direction. Further, an electronic control brake mechanism 25 is disposed between the
frame 5 and the first side cover 6 for inhibiting occurrence of backlash in casting.

As illustrated in FIG. 1, the frame 5 includes a first side plate 8, a second
side plate 9, a top coupling portion 10a, and a pair of bottom coupling portions 10b.
The first and second side plates 8, 9 are opposed to each other at a predetermined
distance. The first and second side plates 8, 9 are integrally coupled by the top and
bottom coupling portions 10a, 10b. The first side plate 8 includes a stepped circular

opening 8a (see FIG. 2) positioned slightly higher than the center portion thereof. A



mechani sm (an exanpl e of a drag sound produci ng device) 27 are di sposed in
the space between the franme 5 and the second side cover 7. The gear
mechani sm 19 is configured to transmt rotational force fromthe handle 2
to the spool 12 and the | evel wi nd nechanism 18. The clutch mechanism 21 is
configured to coupl e/ decouple the handle 2 and the spool 12. Wen the
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state), ool S y rotate. e clutch co

mechani sm 22 is configured to control and set the clutch nechanism 21 in
ei t her 8a hyl sgrews.on state (i.e., a coupled state) and the clutch off state
(i.e., the decoupled state) in response to an operation of the clutch | ever
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in a fishing-line releasing direction. The casting control mechanism?24 is
configured to regul ate resistapnce produced in rotatio f the spool 12. The
drag soéusladmedas ok nese Sﬁ?%ﬂfé’f?fi‘?@t é‘é)‘ﬁf“?“@éiaé&fec aliﬁs%d ce Ohen the
spool 12 is rotated in the fishing-line releasing direction. Further, an
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the first side cover 6 for iInhibiting occurrence of backlash in casting.

As illustrated.in Fl he.fra 5, inclu a fixrst side plate 8 a
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coupling portions 10b. The first and second side plates 8, 9 are opposed to
each othierfixadd ta the bdabdmrcuuptidgiostiamsc EOb Bheiveis: stTlenfisiseg-ood agactengitat es 8,
9 are integrally coupled by the top and bottom coupling portions 10a, 10b.
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support portion 13, which forns a part of the reel unit 1, is fixed to the
openi ndBdighyngeedaachment leg 4 is made of metal such as aluminum ailoy.
As illustrated in FIG. 2, the spool 12 includes a pair of flanges 12a and a

bobbin trunk 12b. The flanges 12a are saucer-shaped portions formed on the both

axial lateral sides of the spool 12. The bobbin trunk 12b is a tubular portion formed

between the flanges 12a. The outer peripheral surface of the lefi-side flange 12a (see

FIG. 2) is disposed on the inner peripheral side of the opening 8a, while being

separated from the inner periphery of the opening 8a at a slight clearance for

preventing the fishing line from being tangled. The spool 12 is non-rotatably fixed to

the spool shaft 20 penetrating the inner periphery of the bobbin trunk 12b by serration

coupling, for example. The method of fixing the spool 12 to the spool shaft 20 is not

limited to serration coupling. A variety of coupling methods (e.g., key coupling or

spline coupling) may be used for coupling the spool 12 to the spool shaft 20.

As illustrated in Fig. 2, the spool shaft 20 is disposed in parallel to the

handle shaft 30. The spool shaft 20 is made of non-magnetic metal such as SUS304.



As illustrated in FIG 1, the top coupling portion 10a is disposed on a

pl ane i ncluding the outer peripheries of the first and second side plates
8, 9. The bottom coupling portions 10b are aligned back and forth while
bei ng di sposed inside fromthe outer peripheries of the first and second
side plates 8, 9. Afishing-rod attachnment leg 4 is fixed to the bottom
coupl i portian h ivet s . The fi shings: z -4 1S, a
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rod. The fishing-rod attachnment leg 4 is nade of netal such as al um num
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peripheral surface of the left-side flange 12a (see FIG 2) is disposed on
t he i nsegosksinpreyen 7 while bsing protgding agverdlynn Ok theepther é"@"é‘laﬂéfi %@ﬂ# rom t he
i nner periphery of the opening 8a at a slight clearance for preventing the
fi shi ngnligrené §560128LA 0t i8R61aebly Fhgp &Ry 4 3eédnduaringtFbabIThefspoetl to the
spool shaft 20 penetrating the inner periphery of the bobbin trunk 12b by
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nmet hods (e.g., key coupling or spline coupling) nmay be used for coupling
t he spaetorkPsthallidiensteppbrtidneddc. 20The large-diamedar pdriioat20atie dositiokedyin 2, t he
spool shaft 20 is disposed in parallel to the handle shaft 30. The spool
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side plate 9. The extended end of the spool shaft 20 is rotatably supported
by a sqooticnd2els 20b aréfoumgd en fliertnth sl iends 06the spieel skafbae. bdbe first i s
attached to the second side cover 7 while being protruding outwardly. On
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by a second Spoo t 20 includes a | arge-di aneter
portion 20a, a first small-dianmeter portion 20b and a second snal | -di aneter
por t i orsnpdkdiampsen pargien 0grie serpstad bothengsond bpging ?¢hed in the axial
center part of the spool shaft 20. The first and second snall-di aneter

portions 20b, PQghar @ fiefl®d of hadoRetsti &f deirhkemdshafisth P8 fpaahclsdal t 20.
The first small-diameter portion 20b is supported by the first bearing 26a,

whereas the second small -di anet e tion 20c,is supported by t econd
bear i n®®% B_port(ion pom%ned getween t{le ?é)f{—sm% SeGond small-diameter portion 5'(?0 sce

FIG. 2) and the large-diameter portion 20a. The portion attaching the magnets 62
thereon has an outer diameter greater than the outer diameter of the second
small-diameter portion 20c¢ but less than the outer diameter of the large-diameter
portion 20a. The right end of the large-diameter portion 20a of the spool shaft 20 is
disposed in a position where the spool shaft 20 penetrates the second side plate 9. An
engaging pin 29, forming a part of the clutch mechanism 21, is fixed therein. The
engaging pin 29 penetrates the large-diameter portion 20a along the diameter of the
large-diameter portion 20a. The both ends of the engaging pin 29 are radially

protruding from the large-diameter portion 20a.



Further, a plurality of magnets 62 of the brake mechanism 25 are attached
onto a portion positioned between the |eft-side second snall -di aneter
portion 20c (see FIG 2) and the large-dianeter portion 20a. The portion
attaching the nagnets 62 thereon has an outer dianeter greater than the
outer dianmeter of the second snall-dianmeter portion 20c but |ess than the

outer diameter,_of th ar ge- di anet er, popti i f the
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where the spool shaft 20 penetrates the second side plate 9. An engagi ng
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engagi ng pin 29 penetrates the |arge-dianeter portion 20a along the
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The clutch lever 17 is disposed on the rear part of the interposed space
bet weenlidbapfandstovai beiwskentke Srside Matesd anhthesegengd sideglate % rﬁF‘i aneousl y,
the clutch lever 17 is disposed rearwards of the spool 12. The clutch | ever
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t he se%gﬁghgﬂfe plla%e 9. Thegc utch I ever 17 includes an engagenent shaft
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17a penetrates the second side plate 9. The engagenent shaft 17a is engaged
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the level wnd nmechanism 18 is disposed at a front side of the spool 12
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olat o SRevmTU AR Rd® seeram i da PRt Rl . 07 26%0na &

fishing-1ine guide portion 47. The helical shaft 46 includes intersecting
hel i cal groovess4Rasteated e FOGt 2rthpéeved vand imephanisoel § iedisppsed@ia front
fishing-line guide portion 47 is configured to reciprocate along the spool

shaft djrectiaon. in o Il ON: W ' i 9.p4 ¢y to guide

the fi sg'ﬁﬁien% ﬁhl%nsg Pok??ﬂhgk%%éélggﬁn%#@gédg%tgg e?ggémﬁ?lg%g&epglr@%é gfa Jtihe gear

mechani sm 19, is attached onto the right end of the helical ?haft 46 (see

FIG 2)secdibsili piate earThechewelr wBslamadméyn i8S iAciydese dglicy shatt Aot 2 36b

non-rotatably attached onto the handl e shaft 30. Wth the aforenentioned

struct Lﬁﬁl’i?é—?ﬁle@%hd& rtidRaft  4hd KelR@NEhAYL6GndladEDindéreedtihgd@ticanct i on wi t h
e "han

rotation o e shaft 30 in a fishing-line winding direction. In

conjunction with rotation of the helical shaft_46, .t.he.fishing-I|ine i de
por L1 orBmovesA b RYCTPSIRRCTl SUE6 Aathe 1 TG Bepipgine glideiporticn 4

is configured to reciprocate along the spool shaft direction in conjunction with the
helical shaft 46 in order to guide the fishing line. A first gear member 36a, forming a
part of the gear mechanism 19, is attached onto the right end of the helical shaft 46
(see FIG. 2). The first gear member 36a meshes with a second gear member 36b
non-rotatably attached onto the handle shaft 30. With the aforementioned structure,
the helical shaft 46 is configured to rotate in conjunction with rotation of the handle
shaft 30 in a fishing-line winding direction. In conjunction with rotation of the
helical shaft 46, the fishing-line guide portion 47 reciprocates along the spool shaft

direction.
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The gear mechani sm 19 includes the handle shaft 30, a main gear 31, a

pi nion gear 32, the first gear nenber 36a and the second gear nenber 36b.
The main gear 31 is fixed to the handl e shaft 30. The pinion gear 32 is a
tubul ar gear nmeshing with the nmain gear 31. The handl e shaft 30 is

rotatably attached to the second side plate 9 t hrough a bearing 15
and the second.,side cover 7 thr.augh .a bear.i 6 e, Fl .21ThQe handl e
shaft 30 is prﬁ?‘éﬁ?@rdmf:? l?gagrlgglluf}esf grfeg}ﬁn@ge |3Thaf€ %@’ %F‘gﬁ} %gz%rﬁlhg rel easi ng
direction by a roller-type one-way clutch 86. As illustrated in

FI G 5,pithe grae3athedlirst géar ddemberatGazanidettic secansegear icrakerifd. silde maiper 7
and the handl e shaft 30. The one-way clutch 86 includes an outer race 86a,

an inne j e t B

on- rorsehary® SRPATR e i BOECTRE oGy gl P AP B Rng ed 1o
the second side cover 7 while being protruding outwardly. On the ot her

hand, twiéh thmeain geas 3d6b The hasdle éta;f{) b s raigiaplyeaitached te theassgrnd s1sr ¢ 30.
The rolling elenent 86¢c is allowed to be | ocked between the outer race 86a
and theyhfaner race 86b. The main gear 31 is rotatably attached onto the
handl e 'shaft 30. Specifically, the main gear 31 is frictionally coupled to
the handl e shaft 30 throuygh the drag nechani sm 2 The_ pi.ni on gear
32 is a tubul athtRBEME LIPS P r?&dttﬁ%(g%‘i%’éll sid¢, 8?Yerg70thlr%“$b?18??r&??el{’)ﬁ%eecent er
part thereof. The pinion gear 32 is extended fromthe outside to the inside
of the merand ghdtaplirtshak.30Merpiertad fivaarevdtsel prattiag hetheofidiing-himes pool
shaft 20 while being allowed to axially nove. Further, the left end of the

gi Biegpir%ge%rg@%\%#qsc %nlf:,ly(ia ro%?erit%gggg_%ajye&upc% Stéhe second side plate 9 through

As illustrated in FIG. 5, the one-way clutch 86 is attached between the
second side cover 7 and the handle shaft 30. The one-way clutch 86 includes an outer
race 86a, an inner race 86b and a rolling element 86c. The outer race 86ais
non-rotatably attached to a first boss 7a. The first boss 7a is attached to the second
side cover 7 while being protruding outwardly. On the other hand, the inner race 86b
is non-rotatably coupled to the handle shaft 30. The rolling element 86¢ is allowed to
be locked between the outer race 86a and the inner race 86b. The main gear 31 is
rotatably attached onto the handle shaft 30. Specifically, the main gear 31 is
frictionally coupled to the handle shaft 30 through the drag mechanism 23.

The pinion gear 32 is a tubular member allowing the spool shaft 20 to
penetrate the center part thereof. The pinion gear 32 is extended from the outside to
the inside of the second side plate 9. The pinion gear 32 is attached onto the spool

shaft 20 while being allowed to axially move. Further, the left end of the pinion gear

32 (see FIG. 2) is supported by the second side plate 9 through a bearing 33 while
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being allowed to rotate and axially nove. Further, the left end of the
pi nion gear 32 (see FIG 2) includes an engaged groove 32a allow ng the
engagi ng pin 29 to be engaged therewith. The engaged groove 32a and the
engaging pin 29 formthe clutch nechanism 21. Further, the pinion gear 32
i ncludes a constricted portion 32b in the internediate part thereof Yet

i - gaisihis NS RErARR 0 iy HisEE, * FOFer, WS 1B PR A 00 o€,

and 3, the clutch control nmechanism 22 includes a clutch yoke 35 and a
cl ut ch (sea¥Ba. 2)Tinelusles o kngagel B86oive 33mgHgwingiherenghgingis29itetbed porti on
32b of the pinion gear 32 for noving the pinion gear 32 along the direction

of the 0. C ' j U2 FRME: utch
yoke 3%@%?@%‘%% ut gﬁggﬁg%éﬁsdl %}Pgﬁgggéagééﬁﬁ%ggﬁgo% ti onhF%ﬁ?tg%ponse
to a slide position of the clutch lever 17. The clutch cam 34 is, engaged
with t Heedrgisserddnt Forher, the pinigmgedn 34 HiludemazensticterhprrinnetEh i thet at e
about the spool shaft 20 in conjunction with novenent of the clutch |ever

17 fromptdigealdit phrt RerROS| LV ONAGRIRE,GhE Pitioh redr $DhdduddsEgdap pobgorcbad ch of f
position depicted with a dashed two-dotted l'ine (see FIG 3). Wen thus

rotating, .the cl u‘ﬁi‘gh cam 34_is confjgure t%q??(g{?ve the clutch yoke 35

out war di§shing fgth the eysAeas AL op 1F Fighf B rightwards in FIG 2). A
coil spring 44 (see FIG 2) herein urges the clutch yoke 35 inwards al ong

t he spool shaf tAsdilegitednn FIGS. 2 ahdsatigsclate cintfol arectibndat 2D ijcludes a
As illustrated in FIG 4, the clutch control nechanism 22 includes a clutch

{he. ol B mRERa G DT P 41 ook SREEaRe 5 eakfaroP Rt Fot at i on

of the handle 2 in the
constricted portion 32b of the pinion gear 32 for moving the pinion gear 32 along the
direction of the spool shaft 20. The clutch cam 34 is configured to move the clutch
yoke 35 between a clutch on position and a clutch off position in response to a slide
position of the clutch lever 17. The clutch cam 34 is engaged with the engagement
shaft 17a. The clutch cam 34 is configured to rotate about the spool shaft 20 in
conjunction with movement of the clutch lever 17 from the clutch on position depicted
with a solid line to the clutch off position depicted with a dashed two-dotted line (see
FIG. 3). When thus rotating, the clutch cam 34 is configured to move the clutch yoke
35 outwardly along the spool shaft direction (i.e., rightwards in FIG. 2). A coil
spring 44 (see FIG. 2) herein urges the clutch yoke 35 inwards along the spool shaft
direction (i.e., towards a clutch on direction).

As illustrated in FIG. 4, the clutch control mechanism 22 includes a clutch

return mechanism 37. The clutch return mechanism 37 is configured to set the clutch

mechanism 21 in the clutch on state in conjunction with rotation of the handle 2 in the
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fishing-line winding direction. The clutch return nechani sm 37 includes a
ratchet wheel 38 (see FIGS. 2 and 4) and a return claw 39. The ratchet

wheel 38 is attached onto the handl e shaft 30 while being allowed to
unitarily rotate therewith. The return claw 39 is configured to be pressed
by the ratchet wheel In the clutch return mechanism 37, the return claw

38.
39 is figured.to opgrat.e ang,retuyr h I tch on
osi 1 Rt InR MaRGRORROn T oracl Rt b HerhElnER enl s ekt
fishing-line releasing direction. The clutch yoke 35 is accordingly
r et ur navheeb38 liseecF %12 aml Homid & ostuemdanhdd.pi Fhoratgheiwigzl B8 inaifaghed
leftwards in FIG 2. The clutch nmechanism?21 is thereby set in the clutch
on stat j ral: i S j nt BRgRani sm
24 inc IOS%D etsheahaﬁjldtlﬁ Salﬁ%% %/6 (L#' ﬁerl?eg{? 31%6.%%&}51 Z%ﬁlgﬁr 8 %gé tlgﬂrléggvevﬁgép FI%ISr The
friction plates 48 abut to the both ends of the spool shaft 20 fromthe
axi al olawB8ds epnfigered o b pressed byche raishefrwhecl 38p 4o thecluggly iefiped to
regul ate abutting pressure of the friction plates 48 against the spool
shaft ZQechhifinl 87 1thekBQrd Elad 89T KAt irddtd Spahicasiiadtuvhithé Blutdlecanaal
support portion 13. The brake cap 49 1s screwed onto the outer peripheral
surface of the second boss 7b, of .the second sig covgé 7h . As
i | | ust ratkycliuiclrpposition ia copipsting Flhradatiosof the ratrbst whepldf e uni t
40, a rotation speed sensor (not illustrated in the figures), the
regul atﬂ&ﬁk}ﬁf‘ﬁﬁb rél3adng daresioR] Thatlupth yokd 3§ Moicdokdingly mtwded o thee
figures). e spool control unit 40 is nounted on both the spool 12 and the

reel unit 1. The.spool,cont.rol unit.,i.s_a m,GrLeC nf i-gur o]

el ectr icé‘étl"%fncﬂﬂ*ﬂt?‘g'i a‘fdn&‘eﬁ%]cﬂn %eraéég ¥ H?“t"eﬂgeﬁ‘ﬁ’g{r%ﬁ %gﬁs(,}gat 0 Igllr% °§§t§¥lat i on
position of the regulation knob 43. The spool brake unit 40 is an

el ect r imedHayisno 21 iotHeadtyesatin thedmfdhgon stdte. o br ake t he spool 12 by using
power. The spool brake unit 40 includes a rotor 61, a plurality of (e.g.,

rour) coils 63haNdsdaiid f1609 REUBML CORlolmEdRI 94 ikdlubliea | | OUres).

The rotor 61 inclu our nmagnets rgned al ong e rotational
direction of the spool shaft 20. The coils 63 are serially connected and
opposedlumlisnof fuctier platest4feardip boakedtangt o Thelriritos,Plpies 48 b tothet he
rotor 61. The switching elenent is connected to the both ends of the

seri al lygig gﬂwsmﬁ sg,ebi $ha8320 Fag FHRLAGAIQULSBERE IR shart dDSPTBebriles

detecting the rotational speed of the spool 12 and conputing the tension of
| o enbadael ORISR OURE SUDUTHRE PHOSHSbE GEHE ZH0ER TCRHBREBor i on
13. The regulation knob 43 is rotatably attached to the spool support
porti orspbdl shaft 20. The left-side friction plate 48 is attached within the spool support

portion 13. The brake cap 49 is screwed onto the outer peripheral surface of the

second boss 7b of the second side cover 7.

As illustrated in FIG. 2, the brake mechanism 25 includes a spool brake unit

40, a rotation speed sensor (not illustrated in the figures), the regulation knob 43 and a

spool control unit (not illustrated in the figures). The spool control unit 40 is

mounted on both the spool 12 and the reel unit 1. The spool control unit is a

microcomputer configured to electrically control the spool brake unit 40 in response to

an operation position of the regulation knob 43.  The spool brake unit 40 is an
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Drag Mechani sm Structure As illustrated in FIG 2, the drag

mechani sm 23 is configured to change drag force in response to an
operational position of the star drag 3. The drag nmechanism 23 is all owed
to regul ate and brake rotation of the spool 12 in the fishing-Iine

rel easing direction. The star drag 3 includes a nut portion 3a screwed onto

hanal Sl cal Boporkeiapla uni somagyhd BY eIl RN TS R uEhERRRER, CTRE, 55°

includes a plurality of (e.g., two) disc springs 50, a first drag disc 51,
a secorgodlriagkeusit 46aneludena trbfor ¢1da pturdliicob@. g . Thardicsids 6prangg 50 and t he
first to third drag discs 51 to 53 are pressed by the nut portion 3a of the

star dra cggéélg%%hts (%?2 E)lgﬁﬂﬁ‘?e(? O 8% %ﬁ@?s %e%{mginﬁzhﬁié te&r fhgtd and

the inf i'SC Springs s configured to transmt~spring
force to the first drag disc 51 ;hrou%h the inner race 86b by changing
axi al 68\adigaed abing the retationak digeQionmfeheispael defP i sEheq0ilss6aifpl ed to the
handl e shaft 30 while being unitarily rotatable therewith. Further, the

first Eﬁ%ﬂcg ded §1’1(f 84 16 QadDSihx i HeYsufRR iRt the louvdrigeriphery nner

race 8 eing allowed to unitarily rotate therewith. Wth the

structure, the inner_race 86b is allowed to gnitarilﬁ %a%atﬁlw'th t he
hand! e offiag rotgn61Th&he swichingrdgmantis aanggird o Bhothengs ohth%he main gear
31 and the first drag disc 51 while being interposed therebetween. The

third deagnicen&ided 5oit9s3.ai TRE rétation kpeat seponBrdiggostd fonddtectitgstivi bed
whi | e maki ng contact with the rotation nenber 54 and the ratchet wheel 38.

The second. dr di.sc 52 an he .;third dr isc 53.are al t0 ate
with régﬁé’@f‘afg’e?ﬂé’%ﬁléﬁﬁﬁoéﬂéhé’ﬂi c?@?p“f%%ﬁgggﬁé?n% eelsljgg1 gﬁgsefiuor{l(r:@feons as
a part of the drag nechanism 23. The ratchet wheel 38 is positioned to nake
cont actdevéctdd eothidsrge spéairet Bre §gomhgentrplounit cnerBBed dedrwighi a sircuitesubsirate

peri pheral surface of the handle shaft 30. The ratchet wheel 38 receives

pressurfy fl’}f;e& &)eth%:tslaag)oldsru%%oﬁ ﬁo'}EiBH%. t Wsﬁefrlegﬁ'l%ign RA6H 143Ns 30@tably attached

to the spool support portion 13.
Drag Mechanism Structure
As illustrated in FIG. 2, the drag mechanism 23 is configured to change drag
force in response to an operational position of the star drag 3. The drag mechanism
23 is allowed to regulate and brake rotation of the spool 12 in the fishing-line releasing
direction. The star drag 3 includes a nut portion 3a screwed onto the handle shaft 30.
The drag mechanism 23 is disposed about the handle shaft 30. As
illustrated in FIGS. 4 and 5, the drag mechanism 23 includes a plurality of (e.g., two})
disc springs 50, a first drag disc 51, a second drag disc 52 and a third drag disc 53.
The disc springs 50 and the first to third drag discs 51 to 53 are pressed by the nut
portion 3a of the star drag 3. The disc springs 50 are disposed between the star drag 3

and the inner race 86b. The disc springs 50 is configured to transmit spring force to
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Drag Sound Produci ng Mechani sm Structure As illustrated in FIGS. 4
and 6, the drag sound produci ng nechani sm 27 of an exenpl ary enbodi nent of
the present invention includes the rotation nenber 54, a pivot shaft 55, a
hitti ng menber 56, a drive nmechani sm 57 and an urgi ng nenber 58. The
rotation nenber 54 is attached about the handle shaft 30 whil e being

uni tari rotatahle wth the.main gear fQ roduci ) e pivot
shar ¢ S5 Fetafeadnec  Be parserre goo oy ThaRERLARIHORPE 6 WE B S 4
and 5, the rotation nmenber 54 is a disc nenber rotatably attached onto the
handl e ssdrafrag 30. Thedinsbdaidisc fiknberubed istheduadls shaft H) whiletbeirsg st ai nl ess
alloy. The rotation nenber 54 includes a plurality of sound producing

convexqsidnty itatalfe AUFELiRe! FARELAL SHIS 868 §88529L codlIed SOURN aRfAGUCT N
y

convexé%‘gﬂ are clrcunterentia al1gne predeterm ned i ntervals. Each
sound produci ng convex 54a has, for instance, a wedge shape. The rotation

) ) . A 1ap
menber tBakesreontatewith theribeer race S6hdvlte hring alawsd ko paitariiy wotate sherpwitsy on
t he back surface thereof (i.e., the surface opposed to the ratchet wheel

38) fo fwg%tﬁﬁ BirfGut ) h & ke rAROYA sSNowed! f3aIiafily FhtateWitRehe RAREEhNENT

portion as a drraneter less than the dianmeter” of the circunference

formed by the sound produci ng convexes 54a. The. nenher atfachpent rtion
54b i nehafied)- antheneapad JErs Henre ARakss SoPECE Rt tbam%erg,e%% AAQEER fibh member

54 includes a through hole 54d in the center thereof for allow ng the

handl e ghatitsc3A %Eil@ﬁ@ﬁtgriﬁie?ﬂaémrtﬁéﬂ&bemn. Therthird drandize st cbdtaimed! udes
two coupling holes 54e radially between the through hole 54d and the outer

peri pheral surface the f, The rotatjon mber 954 is.coupled.to the nain
Coar i cioilu TREbCoBRS h CHorBedanbiy sPRdT fatey B I D er cwi th.
Each coupling hole 54e is a stepped hole having a | arge-di aneter portion

and a shembedbfnrd dre poctet orheelA38.0uPhe neconidrdrs® disa\aZnandathieghiyd-ddamdiscer
portion disposed therebetween is attached into each coupling hole 54e. Each

COuP | s Rihu ek tp bl £l Yot 0o Bl HaiuE N 36,9 PAE Farl® AL 98I 110

coupl i ormmed in 't n gear or allomng the rotation
menber 54 to unitarily rotate with the main gear 31 in the sane direction
Fur t herfunttienmanbpart af thacdragrmegwnisne 23 54 Fhe natchelewheel Hidsis nosiitosied do
portion 54f on
make contact with a large-diameter flanged portion 30a formed on the outer peripheral
surface of the handle shaft 30. The ratchet wheel 38 receives pressure of the star drag
3 through the flanged portion 30a.
Drag Sound Producing Mechanism Structure
As illustrated in FIGS. 4 and 6, the drag sound producing mechanism 27 of
an exemplary embodiment of the present invention includes the rotation member 54, a
pivot shaft 55, a hitting member 56, a drive mechanism 57 and an urging member 58.
The rotation member 54 is attached about the handle shaft 30 while being unitarily

rotatable with the main gear 31 for producing sounds. The pivot shaft 55 is attached

to the reel unit 1.
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the inner peripheral side thereof The disc container portion 54f is
circularly recessed for containing the third drag disc 53 therein

As illustrated in FIGS. 4 and 6, the pivot shaft 55 supports the hitting
menber 56 for allowing the hitting nenber 56 to pivot. The pivot shaft 55
I's a holl ow bushing nenber nmade of netal such as stainless alloy. The pivot

pivot suppor periruraey FICSH Sha SoARIRAN heRRerBF {PL8iR BRher £ 2T E'

includes a tubular shaft attachment boss 9a protruding towards the second
si de covetably afactedt @th tienhardie sbaft 30. | Fheirgtadiononembesivhis made aEmetalt boss
9a by a collar fixation bolt 91. The attachnent collar 90 and the collar

fixati 0 t . iS4 fdogdqreel unit 1.
The. pi Jur aneies DS, PRI sl eBRRE3H iRuIdeh PlBpiglr SR S

attachment boss 9a includes a first female threaded portion 9b for screw ng
the colpredudingaenvaxepdre ogthe peiesprripkeral sifacethereghar {ha feuhpROfICH8ss 9a

i ncludes a positioning slit 9c fornmed for setting the attachnment collar 90

in an aPRVORS Rleare cleHRTAERNAIIRhIi PRAS 4t fHedet¥hinedihftevals.anEadt soudldi gnment
portion 9d is formed for executing axis alignnment for the collar fixation

bolt 91. . The attachnment collar 9Q is a nber. made of nt hetic
resi n dueducing senyecatahas, jedn Wa%ma@g%g}ﬁpar gggifgtaaﬁ"é‘ﬁs?& r 3
restricting a pivot range of the hitting nenber 56 and for allowi ng a

second iREIdd58E n¥mbdraittdtiumbe: prtibars4bqst¢oF IES ef gad 63 oh ftles badlkt surfitee
attachnent collar 90 includes a first positioning protrusion 90a radially

formed tﬁgreglfl &er',e re s%y a]:::g %Sp(t)sré%rtg(ﬁ;e {*Eittbﬁ\ét’wltl&‘f 3%5" %(Iraa(igacﬁﬂ'l%ot%%%rfv% the shaft

mechanism 57 thereto. The member attachment portion 54b has a diameter less than
the diameter of the circumference formed by the sound producing convexes 54a. The
member attachment portion 54b includes an annular attachment groove 54c. Further,
the rotation member 54 includes a through hole 54d in the center thereof for allowing
the handle shaft 30 to penetrate therethrough. The rotation member 54 includes two
coupling holes 54e radially between the through hole 54d and the outer peripheral
surface thereof. The rotation member 54 is coupled to the main gear 31 through the
coupling holes 54¢ for unitarily rotating therewith. Each coupling hole 54eis a
stepped hole having a large-diameter portion and a small-diameter portion. A
coupling pin 59 having a large-diameter portion disposed therebetween is attached into
each coupling hole 54e. Each coupling pin 59 is fitted into one of two coupling hole
54e and one of two coupling holes 31 formed in the main gear 31 for allowing the
rotation member 54 to unitarily rotate with the main gear 31 in the same direction.

Further, the member attachment portion 54b includes a disc container portion 54f on
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attachnment boss 9a) for allowing the first positioning protrusion 90a to be
engaged with the positioning slit 9c. The attachnent collar 90 includes a
second positioning protrusion 90b protruding in a circular-arc shape on the
front surface thereof for setting the hitting nmenber 56 in an appropriate
position (i.e., a silent position). Further, the attachnment collar 90

ing

i ncl ud a hol di.ng recess., 90c.i nt he. vi ¢i ni. of .. C Lti.oni

pr ot r ud TS OB BRTal Fonihg Sohe AL Bink cahlisf by 3af BrARRIRRT ks,
hol d therein. The hol ding recess 90c is recessed along a circular-arc

f or med faboortamipg thet thtrdndreg dice Sththehoihdi ng recess 90c has a width in a
range of one-and-a-half to double the wire dianeter of the urgi ng nenber
58. As illustr ' aat t ' an

axi s-aligned h%ltsgﬂgg%tg%@g %’a%g%%%f al erefo%}%q% J(S)%E%%%rfsﬁﬁ%%g@% nt er
thereof. Axis alignnment of the attachment collar 90 is executed by the
col | ar me¢mben ¥nfasallovdng the bifhne meanbsti 3-8 niyeed His Rivobshaftrhsingad
cont ai ner portion 90e has a dianmeter greater than the dianmeter of the

axi s- alfjgReAvidig: Rehber made of M&@1 SRIH & sthinkédsia®oybOlThe Plvdtsshatyd t menber
having a | arge-di aneter head 91a to be contained in the head contai ner

portion 90e. The head 91a of the coll fixatio olt 91.includes a tool
fittingnplydes dhargentiameter flapg P%ftt%‘ragas%ﬁa &?aﬂ*gemsmm‘(f&sum ein. The
tool fitting portion 91b has, for instance, a mnus-sign shape (i.e., a

sl ot shapedn 53Be head 91a of the collar fixation bolt 91 includes a second
femal e threaded portion 91c on the center thereof. A shaft fixation bolt 92

is screwed intg,the second I hr.eaded. portion 91c. Th L4 1 ng menber
55 15 i vot abl D Eeaty BlaEhg of e HRRES 1RfddsioBhiy A alabihBR 05
The hitting nmenber 56 is attached onto the pivot shaft 55 whil e being

al | onedass Spiprotrudiegwesards the senindpodé coar 7andAm agedimédreoliae P8 is flaethi t ti ng
menber 56 pivots opposite to the silent position across a sound producing
posi tiqn. i bl 1ON, e R @b i away
From t ng b S BuBisEhk JREELE b i Alabiop TR e Rl cha B S ke 2
sound produci ng position, on the other hand, the hitting nenber 56 is

al | onedindghergrBac Bnetien bolit O forra asparhafl ecetent gidedhite Perf the geelgumit 1.
illustrated in FIG 8. The hitting nmenber 56 is a roughly raindrop-shaped

pl at e e oIMBEE: 95 iTBk&d tootheboftar Sixalibh 88k Al | Obhe sha@ AfREMAUDBELs 92
produci ng nechani sm 27 is configured to produce sounds only in rotation of

the fishing-line releasing directio Therefare, the hiftin er 56 has
a trandhehdes o T8y ?tlas¢£%dr%&a‘epn for serering the ?ﬁlaﬁftéatl@? ﬁtg?hi tting
menber 56 includes an off-centered pointed claw portion 56a having a snal

cur vat uhereimdi Berthér, thesHaifpattdthrrat bW¥eda inttndegtaggoséonipgeliy9oforited hitting
menber 56 is divided into two sections through the claw portion 56a, the

di vi ded, sect. o have different.curvature radiuses . - The hitting
menber 86 SHoRJGe S ARG o0 Hah aPBEireaS b ER fasnial et ne i vt
shaft 55. The attachnent hole 56b has an inner dianeter greater than or
equal tfortheb%naaxds kegsmemaportion gualfotnpedl b dxetutinpaxis tbgnaieatfsrdhe of t he
pi vot support portion 55b of the pivot shaft 55. Wen the outer dianeter of

the piv [ rég4 on 55b is 3.5 mm for instance, the inner dianeter
of the(§§a§¥ﬁaaﬁ§bﬁgﬁ§'56b isin arange of 3.68 nmto 4 mm In
consideration of vibration and the like, the inner dianmeter of the
attachment hol &hsaitackmpniesallas90yis gepember mage of sgntBeiTasie g out er

di aneter of the pivot shaft 55 is 3.5 mm In this case, a clearance of

maxi mal dofyfedal. The attachment collar 90 is disposed for restricting a pivot range of the
hitting member 56 and for allowing a second end 58c of the urging member 58 to be
engaged therewith. The attachment collar 90 includes a first positioning protrusion

90a radially formed on the rear surface thereof (i.e., the surface opposed to the shaft
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mmis produced between the pivot shaft 55 and the attachnent hol e 56b of
the hitting nmenber 56. The hitting nenber 56 is thereby attached onto the
pi vot shaft 55 while being allowed to nove at a distance of 0.3 mm (an
exanpl e of a predeterm ned di stance) along the radial direction of the

pi vot shaft 55. In FIG 6, a |large bottomside clearance is therefore

pr oduc eagifag@#}[é?%osts ib%) id %f%%&h% (Hrgt (;}%%Bl(ﬂﬁgg &Jp&rlpgl%ﬁ) bo FQEBQ 'éﬁga% tion 55b

due to henamenon 1S consequen avo bet ween
the rotation nmenber 54 and the hitting nenber 56. As described above, the
hi t t i ngvitie theeposiBonigghsbit 8&cn The atthehmentt wliah&0phelutdesh a¢eondPposttiqnéngei ng
allowed to radially nove at a predeterm ned di stance. Even in a contact

State 3hanalioR AbRMdhh Ul AIAIAENAR. oh i floht WiadERBRERG T adi al |y

noves romt contdct state for avolding the stuck phenomenon.
Therefore, the drag nechanism 23 snoothly operates. Further, abrasion can
be redueting e hiftinganemper #6180 GAPTAPHISES PoMtion (i hied Hilent RRstiiHber 56.
According to the present enbodinment, a clearance is produced between the

out er pAfriHAeh3latt@bhimagecdfar t9dEnBides 2 Hoafihg Pocean 90t e tHaWieiniyedfi taber al
surface of the attachnent hole 56b of the hitting nenber56. The cl earance

is further greater. than the cl ange for _clearance, fjt fined by the
s+ andarsond BRSHEnnEdTO TUDER R ToRAICY b SEab ) SSAb s GEmne s
predet erm ned di stance can be largely ensured, which is defined as a

di f f er enembbes veeholdhttiereiner ThHe hoklisg raess Pheisaetessedabmgteecircular-arc  The
hitting menber 56 includes a positioned convex 56¢ radially protruding from

Lo 1 BmBE EhOI BivoP BBPR. ' 1okl ToBRY o HIS S RN B o Rled 6°' 90
one-and-a-half to double the wire diameter of the urging member 58. As illustrated in
FIG. 6, the attachment collar 90 includes an axis-aligned hole 90d and a head container
portion 90e in the center thereof. Axis alignment of the attachment collar 90 is
executed by the collar fixation bolt 91 through the axis-aligned hole 90d. The head
container portion 90e has a diameter greater than the diameter of the axis-aligned hole
90d.

The collar fixation bolt 91 is a bolt member having a large-diameter head
91a to be contained in the head container portion 90e. The head 91a of the collar
fixation bolt 91 includes a tool fitting portion 91b for fitting a tool such as a
screwdriver therein. The tool fitting portion 91b has, for instance, a minus-sign shape
(i.e., a slot shape). The head 91a of the collar fixation bolt 91 includes a second
female threaded portion 91¢ on the center thereof. A shaft fixation bolt 92 is screwed

into the second female threaded portion 91c. The hitting member 56 is pivotably

attached to the reel unit 1 by the shaft fixation bolt 92.
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opposite to the claw portion 56a across the 56b. The positioned convex 56c¢c
is set in the silent position by the second positioning protrusion 90b. The
hitting menber 56 further includes an oval holding slit 56d in a cl ose
position to the claw portion 56a. The holding slit 56d is formed for

hol ding the drite nmechanism 57 therein. Yet further, the hitting nenber 56

i ncludes a hol dj ng. hole 56e faor. hol di ng t.h L.ai ; JThe hol di ng
hol e 56e is poﬂ’? ﬁgﬁg%nbeﬁn q{e“'%;lgdli?télgh%u %tloﬁlen%'g?& ({q%lelg%{g? :%%@%R%IEEOI e 56b
separated away fromthe holding slit 56d . As illustrated in FIG 4, the
drive niloheditepitt Hettere silentdrositeomanbe pogtiohavliarg the hifeag membea SR shape.
As illustrated in FIG 6, the drive menber 60 is an elastic wre nenber.
The dri : i - Gl < 46 seouplq i on 60a
and a S0 SEPETisS B SUNIRRiGH RERLFE sahi plodLIRSIRRD! e BER Chal Ty
coupl ed and attached to the bottom of the attachnment groove 54c of the
member petitich Hisitipg meoThes 56,1 THRATNSE NS FPBIThe SeuTADIENE NERAAFESH
outwardly fromthe frictional coupling portion 60a. The tip of the hook

por ti ons4G0R iiigschpbdiPrIG e hil Blen@usllipto®fRgh@hoditienbd tHe@heErhry, thh. The

frictional coupling portion 60a has an inner dianeter |ess than the outer

di aneter of the_ attachnent groove 54c. The frictiopal ,couplin ortion 60a
s 1 heTeBPErREBb T IR BAES oMLY B ARG gIUE B ARV ER Rt on of
the frictional coupling portion 60a is increased in proportion to reduction
i N the dsNngstrAb@ieFRG. ®f Thehittihgtnhansdr 30ispl tonghpordindopehapedWare fri cti on
is increased, greater force is required to rotate the handle 2 for rotating
t he spoo

ased, greater force is required to rota
or ot of ABYECEAULRL R R o1 R e ppleCFpiedund BESoRnckbpdi

menber 60 is rotated by the frictional coupling portion 60a in the sane
di r ect ixisasnfigeradabgtroducensninds o6l inhetatidreot thedishang-hoetedeadogi s rot at ed.
Accordingly, the hitting nmenber is allowed to nove fromthe sound producing
posi ti off.dfoh N TRl e, ROShi 08 nfitheY 156Sha4 &l Pohsversely asymmetrical shape.

As illustrated in FIG. 4, the hitting member 56 includes an off-centered pointed claw

portion 56a having a small curvature radius on the tip thereof. When the outer

periphery of the hitting member 56 is divided into two sections through the claw

portion 56a, the divided sections have different curvature radiuses.

The hitting member 56 includes an attachment hole 56b to be attached onto

the pivot shaft 55. The attachment hole 56b has an inner diameter greater than or

equal to 105% and less than or equal to 115% of the outer diameter of the pivot support

portion 55b of the pivot shaft 55. When the outer diameter of the pivot support

portion 55b is 3.5 mm, for instance, the inner diameter of the attachment hole 56b is in

a range of 3.68 mm to 4 mm. In consideration of vibration and the like, the inner

diameter of the attachment hole 56b is preferably set to roughly 3.8 mm when the outer

diameter of the pivot shaft 55 is 3.5 mm. In this case, a clearance of maximally 0.3
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The urging nmenber 58 is a torsion coil spring including a coil portion 58a,
a first end 58b and the second end 58c. The coil portion 58a is wound
around the outer peripheral surface of the pivot shaft 55. The first end
58b is extended fromone end of the coil portion 58a. The first end 58b is
hel d by the hol ding hole 56e of the hitting nenber 56. On the other hand,

h d d, 58¢, 1 ded f | | 58a.
The scdbds B gas el GRR % eI E i SRR ndIp SR PRIRET, O

collar 90 formng a part of the reel unit 1. The second end 58c is disposed
on a f imehbemih.d0Fhehitting e dn Slods thereby aectedonip e pivet Bhaft fhgvhilenber 56
is disposed in the silent position as illustrated in FIG 7. On the other

hand, ' SRERNEY fRov8G: b 3i ARSI Hina e20RMIANh FRAeirky the hol ding

recess itting menber 56 1s sposed 1 n the sound producing
position as illustrated in FIG 8, Wthin the holding recess 90c, the first
end 90fdistgn¢raadgng @ﬁsrﬂ@ébélréﬁlqm@fﬁmlb’@taﬁha&55t'helns]€-:l%i)rﬁi adatge90g in a pi vot
direction fromthe silent position to the sound producing position. The

ur gi ng yrRighRLide 1R 19 théteffte Phditict tiebgediEmoaitatbmehieholesichGinditiposed in
t he sound producing position as'illustrated in FIG 8. In other words, the

silent position is set gé a positi.on where the urging nenber 58 does not
urge t HaVHHi YPPAY Noshee PR EUe kR &AW e, the urging menber 58 urges the
hitting menber 56 towards the sound producing position when the hitting

menber 56 is ppesssdpsnhoniionds @bhssyuentyhesidsd batvdeqn thetrstationanetabapposi t e
to the silent position across the sound produci ng position. The

o1 vot Sl el dmememBRese i g HNGEoEE: e L AERMBE SRR 00 e
structure by setting the hitting nmenber 56 in the sound producing position
when t hgtathedsomio thepivatphifid s while beingalfoves totradially move at a

predetermined distance. Even in a contact state almost producing a stuck

phenomenon, the hitting member 56 radially moves away from the contact state for

avoiding the stuck phenomenon. Therefore, the drag mechanism 23 smoothly

operates. Further, abrasion can be reduced for either the rotation member 54 or the

hitting member 56.

According to the present embodiment, a clearance is produced between the

outer peripheral surface of the pivot shaft 55 and the inner peripheral surface of the

attachment hole 56b of the hitting member56. The clearance is further greater than

the clearance for clearance fit defined by the standards such as JIS (Japanese Industrial

Standard). Therefore, a predetermined distance can be largely ensured, which is

defined as a difference between the inner diameter and the outer diameter.

The hitting member 56 includes a positioned convex 56c¢ radially protruding

from the outer peripheral surface thereof. The positioned convex 56¢ resides roughly
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Reel Actions in Actual Fishing In fishing, the clutch lever 17 is
firstly slid and set in the clutch off position for setting the clutch
mechani sm 21 in the clutch off state. The fishing rod is cast under the
condition for releasing the fishing line fromthe spool 12. The spool 12 is
herein rotated in the fishing-line releasing direction. However, the main

gear 31 isS .no ot ated becawse th | h B 1] Is clutch
of f sté’cpé’f’s%to {E‘Facga%’&ﬁt Ib?@%ﬁ%rf)ﬁsgﬁlneﬁ: anir@%qg&%@é%e? %délt%e??gﬁ e f/étgir?oduce
sounds. Wien a tackle lands in water, the handle 2 is slightly rotated in

t he fi ghé sidehtiprsitiimbly the sticord ppsitionifigeprotusion 30bt urlhentiheginembsy 5p s
accordingly used for the clutch cam 34 to be noved to the clutch on

posi t i %rt}%ﬁ%@l&dég aﬁlo%f:go%l;ﬂ% %ﬁ 361 {ﬁoé’ Edsd 80§i'ﬂ%n% WCHaRpRABhIT6aN. the

clutch’yo I'S presse e coll spring 44 and thereby retracted.

Accordingly, the pinion gear 32 is noved to the clutch on position and the
cl ut ch Thedkddingrgln 6idds denmednfor helding thedeme sreghanismpny theggien Yeber 17 is
al so herein pressed by the clutch cam 34 and returned to the clutch on

Posi ti Qlirther, the hittinARSEbr M GERMcE hAdIdiAR hEE6S fordidiginkahe ardingh to be
hooked by the tackle. Wien a fish is hooked by the tackle, the handle 2 is

rotated in the fighinpg-li i ndi
member 58, The ﬂgldingnﬁol\{cm g%elig %ositioned on the radial outside of the

attachment hole 56b separated away from the holding slit 56d .  As illustrated in FIG.
4, the drive mechanism 57 includes a drive member 60 having a question-mark shape.
As illustrated in FIG. 6, the drive member 60 is an elastic wire member. The drive
member 60 includes a circular-arc frictional coupling portion 60a and a hook portion
60b. The frictional coupling portion 60a is frictionally coupled and attached to the
bottom of the attachment groove 54c¢ of the member attachment portion 54b. The
hook portion 60b is bent radially outwardly from the frictional coupling portion 60a.
The tip of the hook portion 60b is held by the holding slit 56d of the hitting member 56.
The frictional coupling portion 60a has an inner diameter less than the outer diameter
of the attachment groove 54c. The frictional coupling portion 60a is thereby
frictionally coupled to the attachment groove 54c. Friction of the frictional coupling
portion 60a is increased in proportion to reduction in the inner diameter of the
frictional coupling portion 60a. When friction is increased, greater force is required
to rotate the handle 2 for rotating the spool 12 in the fishing-line winding direction.

Therefore, it is preferable to reduce friction as much as possible.
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direction for pulling the hooked fish. The main gear 31 is herein rotated
inthe fishing-line wwnding direction (i.e., a clockwise direction in FIG
3). In conjunction, the rotation nmenber 54 and the drive nmenber 60
frictionally coupled thereto are rotated in the fishing-Iine w nding
direction. The drive nenber rotating in the fishing-Iline w nding

60,
di rection, causes.the hitti e r. o6t 0.pLVvot, 1N C l. W se
direction in Flggdgve ?Wénl?ﬂr[gt%l lﬁégﬁgﬁ%@ tl}ber:rP%ng coﬁ}pflllo?sp Ogﬁ&% ?}5@8 i
countercl ockwi se direction, is abutted to the second positioning protrusion
90b of shife ditectiohne e coahtiar n@ftien 60hehai ﬂherrbtqaiwimemgf;r Ghes tetatedng menber
56 is thus set in the silent position as illustrated in FIG 7. The second

end 58c, of t.he ut.aing.- i i Og to
L G e R R R e T S

menber 58 does not produce urging force. The drive nenber 60 is herein only
requi r ¢al thosipand grasiéionrpaid| vige Vetsion enough to cause the hitting menber 56 to
pi vot. When the hitting nmenber 56 is set in the silent position, the drive

mermber 60 stopgpg 9%%%’%?&%%12%}598'iisrapc%gﬁoﬂ%sﬁrsﬁrihgtiﬁﬁaaintg@car pyRicHETHEE 60

and the rotation ne However, the drive nmenber 60 is required to

produce small friction for_causing the hjttin nmber 56,to pi,vpt.
Ther ef diret endb?sh peshihie sesend eaghedcd u’gﬂ? 801‘1&06?8% ggwsl yopd P‘é’d‘%@ég‘? outer

Consequently, it is possible to inhibit reduction in rotational efficiency
due t 0 detipfikia0 BatfasOsPihic8ve shiaftes A1 i Piee fitt kadisstib éxiended fidimoné bed f i shi ng
l'ine. The drag nmechanism 23 is activated when the fish is hooked
by the tackle, and n fish | | e fishing line. w.t greater
han oot det&e1 PERIETDs et LhniRLandr5Y # SeBLoL Rk el s dor RE e
Specifically, the spool 12 is rotated in the fishing-line releasing
di r ect imdningndemnbehss.cl Onche othesthahé, thedettrel emd H8gaext@idedsiromthe oticy
rotated in the fishing-line releasing direction (i.e., the counterclockw se
direction i) FILG - % - ol i ts the
nandl ¢ CAATSEV RatiPLTEE <ol he bR e ity i ARG RERIT Y
direction. The main gear 31 is accordingly rotated in the fishing-Iine
r el easithgattactenentawliahP0 dotmingg parhRé thepseet neit gr e ddeasesribandiP8g1¥ or ce.
Wien the main gear 31 is rotated in the fishing-line releasing direction,
the rotgtl ' ; ' Iwhdnn@ie iR BbaBel fWis
di rect i‘%%#oge\%gﬁ t eSt ?f)}(t1 2??%&%%@lg%gaﬂsécé%?£ced in the figshi ng-1ine
rel easing direction, the drive menber 60_j otated i tgje fighi ng-l i ne
r el easidigpased ae thesilentpesigion as IHBHEB@PdG@FIHér i n%&f?‘%’%q{ afl, BesgCohber 56
for causing the hitting nmenber 56 to pivot in the clockw se direction from
the silgRtsRasididpeRed 588 sebéhd #d HOg Withis ehholdimiectsspqeoshérn e ity FI G
8) where the hitting nenber 56 is allowed to nake contact with the rotation
menber 54. . .. \Wen the hitiing nenber.56 reaches. t upd produci ng
posi t i JASMPRESS é%@)‘ﬁﬂost?ﬁdnﬁg‘é S%"fnci Wé’gﬂf”&grpd’ ST % ﬁ@égf‘?dﬁg\%@' ? fomthe
first end 90f to the second end 90g within the hol ding recess 90c. Wen the
hi tti ngwhtbiid e 1d dfng ebess Qicy tiesfimst end 90f hehegoimndisprssd wai thg upskeam o, t he
urgi ng nenber 58 urges the hitting nmenber 56 towards the sound producing
posi tion. Accoydi he Ritti Lich i rgi ng
rember 85 S TERLEEY i BEaPigliobih B Bir et BUER 8 ARG BOHLERE 2, (o
menber 54 configured to rotate in conjunction with the main _gear 31. The
drag soumdigr.odiies nging orearhes h82does mes upgothedugingousmber Npmdionheing ¢ ti ng
menber 56 is allowed to radially nove away fromthe pivot shaft 55 at a
disposed in the sound producing position as illustrated in FIG. 8. In other words, the

silent position is set as a position where the urging member 58 does not urge the hitting
member 56. Meanwhile, the urging member 58 urges the hitting member 56 towards

the sound producing position when the hitting member 56 is pressed by the rotation
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predeterm ned distance (e g, 0 3 mm even when the tip of the hitting
menber 56 and the tip of a given sound produci ng convex 54a nake contact

wi th each other and a stuck phenonenon is thereby produced at the onset of
produci ng sounds as illustrated in FIG 9. Wen the given sound producing
convex 54a presses the hitting nmenber 56, the hitting nenber 56 noves away

fromthe press-contact stat J, Gl C phenonenon.
Feat uré%erﬁlber 54 din Qvoﬁ%tgw&rrgsgg@)oﬁ?%q%?%%%é%&g’%%%%%aa%rg%]tgﬁ}%lggﬁdéonfi gured to
produce sounds when the drag function is perfornmed by the drag nmechani sm 23
in a dpaddizerg pogtiveel configured to wind the fishing Iine about the axis

parallel to the handle shaft 30 rotatably attached to the reel unit 1. The

drag sound prO?H‘%k{e}ﬂHgﬁ;&%@r%@ n%élrr'ggtgbygﬁit&raﬁnr&§1 g WEEREAroRdd thde

pi vot shaft 55, I'ng me drive nmechanism 57 and the
urgi ng nenber 58. The rotation nenber 54 is atL%che onto the handl e shaft

30 whi Ipevaieshafl. alThevefare, shehitting membesiSh @nhe vbraied wiba geEpad1. The
rotation nenber 54 includes a plurality of the sound produci ng convexes 54a

ci r cunfsghertrt Blyls¥ttid ke thi@elEmOLE §6 iPeHe PRAE ProGutih@pesitiba vitth the
predeterm ned intervals. The pivot shaft 55 is attached to the reel unit 1.

The hitting nmepber 56.is attagched onto the pivot shaft 55. The hitting
menber SEIGLCH| FRRIRE (HUPITA TBRE RN the silent position separated away
fromthe sound produci ng convexes 54a and a position where the hitting

menber rdel A ctivns ihvetadBFixhgegi te to the silent position across the sound
produci ng position contactable with the sound produci ng convexes 54a.

Further, the hh{ hislﬁ%gpﬁl%bc?ﬁtcﬁ?e‘i/e% lai'l ils%ﬂytsﬁd ra%gis%l Y ch off position

for setting the clutch mechanism 21 in the clutch off state. The fishing rod is cast
under the condition for releasing the fishing line from the spool 12. The spool 12 is
herein rotated in the fishing-line releasing direction. However, the main gear 31 is
not rotated because the clutch mechanism 21 is set in the clutch off state. The drag
sound producing mechanism 27 does not thereby produce sounds. When a tackle
lands in water, the handle 2 is slightly rotated in the fishing-line winding direction.
The clutch return mechanism 37 is accordingly used for the clutch cam 34 to be moved
to the clutch on position. When the clutch cam 34 is moved to the clutch on position,
the clutch yoke 35 is pressed by the coil spring 44 and thereby retracted. Accordingly,
the pinion gear 32 is moved to the clutch on position and the clutch mechanism 21 is
set in the clutch on state. The clutch lever 17 is also herein pressed by the clutch cam
34 and returned to the clutch on position.

Under the condition, an angler waits for a fish to be hooked by the tackle.

When a fish is hooked by the tackle, the handle 2 is rotated in the fishing-line winding
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at a predeterm ned distance. The drive nechanism57 is configured to cause
the hitting nmenber 56 to pivot fromthe sound producing position to the
silent position in conjunction with rotation of the main gear 31 in the
fishing-line winding direction. The urging nenber 58 is configured to urge
the hitting nmenber 56 to the sound produci ng position. The hitting
nmenber 56 i.s all owed t V, t L r i i £ o the

sil ent 5§PPP§RIQ n@ﬁ@% sggggﬁgﬁ}yfﬁfﬁﬁ&Qggﬂéﬁ?§§kﬁggﬁ§ﬁ#%%?§?; Ther ef or e,
the urging nenber 58 is only required to urge the hitting menber 56 towards
t he souishigg-tidacvindingaliaction (When qhockorisadirechien tsFEppbsi tla conjungtor; | ent
position across the sound producing position. The drag sound

Pr oduclg JEGHR MG 5400RFHA % R AENGEr 60 #ItRodMMS Ldubfed @ity QR MENDEr 54,
i ncl udi'ng e sound produci ng convexes 54a on the“ outer periphery thereof,
is rotated in the fishing-line winding direction. This is because the drive
mechaniromatelimiedishirgdige mriadmgtdiresgiope ndde dseve memper 69, ORUNSIEithe on. | n
contrast, the drag sound produci ng mechani sm 27 produces sounds when the
drag f uiglihlink SviR8iloQlifReioRY cdlies eHAkitimRe hrhitemnsg o pivbttinehs ot at i on nenber
54, together with the main gear 31, is rotated in the fishing-Iline

rel easing direction. This is cause the hittin . 56.1is digposed in
the soURdNpFEAGKVRG JiErsHendn I'Jgé 3heef£18?316wgo‘?e?‘ﬂ8fn§$zg‘?’eﬁ‘§ r?é@étm or the
drive nechani sm 57. \Wen being positioned in the sound produci ng position,

t he hi tdoungero®aketscafirectivgeid ddyttelieo thgisgndpobiiontd; protpeaine?iiyofhthes a
plurality of the sound produci ng convexes 54a and thus produces sounds.

When the tjip of the hitting..nenbet.56 ' [ :

pr oduci aﬁ&"%ﬂ%@%%@l Watbg %ggﬁtpaocstm%'t ﬁf@%féﬂﬁ%% h{e)eﬁg an ?631'3 }s‘?&t}ci&g‘gglneo nmenon
is alnmost produced in the drag activation, the hitting nmenber 56 radially
nmoves lmleatipesitine akilitstragedrinbEs. 56 The secoadiead Sstod theerging menghpafX8 55
while being allowed to radially nove at a predeterm ned distance.

Cccurre i i1

ot ati on et afb B i URE RATRANAG SOLNRE AR LAY AR RBAROIRRR LRSS . 56
is attached onto the pivot shaft 55 while being allowed to radially nove at
a predéllsr niThesefore tha segingumamber 58 ¢ansmed Preqused!r B gostfuc dhSaHdVa st uck
phenonenon is al nost produced, the hitting nmenber 56 radially noves away

from dt gﬁeﬁﬁeﬁ 86 ts BdréfnCorP; GHIUIBACR HthdAcSing fREEANPIRNAMR toScalse tiediifttilgy
avol ded.

member 56 to pivot. When the hitting member 56 is set in the silent position, the
drive member 60 stops rotating and slippage occurs between the drive member 60 and
the rotation member 54. However, the drive member 60 is required to produce small
friction for causing the hitting member 56 to pivot. Therefore, rotational resistance
due to friction will be reduced. Consequently, it is possible to inhibit reduction in
rotational efficiency due to frictional coupling of the drive mechanism 57 in winding
the fishing line.

The drag mechanism 23 is activated when the fish is hooked by the tackle,
and when fish pulls the fishing line with a force greater than or equal to a

predetermined drag force under the condition. Specifically, the spool 12 is rotated in
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Therefore, the drag nechani sm 23 snoot hly operates. Further, abrasion can
be reduced in either the rotation nenber 54 or the hitting nenber 56.

(B) I'n the drag sound produci ng mechani sm 27, the hitting nenber 56

i ncludes the attachnment hole 56b to be attached onto the pivot shaft 55.

The attachnent hole 56b has an inner dianmeter greater than or equal to 105%

and le n qr equal .t0..115% of the out i t f I .shaft 55.
In thi 31?%5}@@}18"3“&‘1 %z?aéﬁ’cgedlf%c%fo&l'}%%r Eheef \é/\iélgé;lll %L%g%uﬁrt%;%e&rl ihgl P g?i ésarface of
the pivot shaft 55 and the inner peripheral surface of the attachnent hole
56b of revasdliytrotangl methdodishiif-liTheclchwng direetivon (iney tierconntartlockyiséat er t han
a clearance for clearance fit defined by the standards such as JIS

(Japan ndu Laky St ) nlher r I i i e can be
e e e U TR S s ol T T

di ameter and the outer dianeter. .. (9 In the drag sound, produci ng
mechanisbaft 39, fremeevensely retatingringhe Shing-lnaielganingdirsctioiys el Rh@aH} £$3ng
menber 56 to pivot fromthe silent position to the sound produci ng position
i n conjsynctb O8I D rb @it inQfe FshiliLliAB kel e&l8RE ditdctich Whele®eifiChbiaRBd BppOsed
to the fishing-lime wnding direction. Only with the drive nechani sm 57,

the hitting menber 56 is herein allowed. to e fromthe.s d pr.oduci ng
posi ti dhe pirdetamineddiagdgese i oW hem dheMelh godr ﬁ.ls té‘F“éj% Wrtél?%téﬁglﬂ?fla? ng

menber 58 is only required to urge the hitting nenber 56 towards the sound

pr oducirBRap@giditeeioniae roheiohihémber S ifslso betapidvattbe fichingslindise] i
produci ng position. (D) I'n the drag sound produci ng nmechani sm 27,

h [ 4 includ he. ci |.ap - . h
por 11 oS OBy MY gre i h st mbe o LA i IR EETRE e Ag

peri pheral surface thereof Further, the drive mechani sm 57 includes the
quest i afiretivk, teapbd deinber 68 ibemtated imtluefishingding itasingmirestionhe Thei ve
menber 60 includes the frictional coupling portion 60a and the hook portion

60b. The. fricti apl j LGl - A C s '

Fri et o P e R b L R 30, The
hook portion 60b is bent radially outwardly fromthe frictional coupling
por t i ortog@eotandhe hbvckiwpse diseasivh %gmﬁbp &ilpyt pasetion (see HdGrdhtrothe sppedl t he
rotation nenber 54 is herein rotated, the drive nenber 60 is rotated by the

fricti b PR, $0RhérR thE 8itsiaBinshb&csd RulRsvdd e mgtat i on
menber ghuﬁg%@&)gﬁmﬁgﬁg&éthe %i()\?ti ng rre;mergﬁ%G is allowed to be noved from

t he sound produci ng Position to Ahe silent position and vice versa.
contact with the rotation member 54.

When the hitting member 56 reaches the sound producing position, the
second end 58¢ of the urging member 58 is moved from the first end 90f to the second
end 90g within the holding recess 90c. When the hitting member 56 further pivots
across the sound producing position, the urging member 58 urges the hitting member
56 towards the sound producing position. Accordingly, the hitting member 56, which
is urged by the urging member 58, repeatedly hits the sound producing convexes 54a
of the rotation member 54 configured to rotate in conjunction with the main gear 31.
The drag sound producing mechanism 27 thus produces sounds. Note the hitting

member 56 is allowed to radially move away from the pivot shaft 55 ata
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(E) I'n the drag sound produci ng nechani sm 27, the urging nenber 58 is a
torsion coil spring including the coil portion 58a, the first end 58b and
the second end 58c. The coil portion 58a is wound around the pivot shaft
55. The first end 58b is extended fromone end of the coil portion 58a and
is held by the hitting nenber 56. On the other hand, the second end 58c is
extended from.th er d I L i J y.tihe reel
uni t 1 PTSHRECIEHP ?‘?ﬁ%’Eﬂnlecﬁtsglr%S@B irérgﬁgg‘grll kvhgfr?élté%ﬁgﬁ'?ﬁeeﬂ?g?g %oér%%cegisfa agltgri ng
wound around the pivot shaft 55. Therefore, the hitting nmenber 56 can be
vi br at ¢lie tiptaf asgivempantd producingreentigx §éa makg contachwmtith eaghrashereandss in t he
sound produci ng position when the torsion coil spring is under a free
state. L I ' i i cond
and 538K B g o R R oA I a8 cese
in the reel unit 1 along a circul ar-arc about the pivo enter X of the

pi vot $RFTLE. 85 When thegdven enndggedpeingcoayex af? BIRSEES: (G MVBSIPERPH t he
hol di ng recess 90c when the main gear 31 changes its rotational direction
in respenag Ei@tin?ﬁi&ﬁﬁbe} B6thevdsaivady Roml theg;&@sgtécﬁlmaafstdt@ forspding2.
Therefore, the drive nenber 60 is required to have small force for driving

the hittin menbfer 56. ﬁri ction of the frictional coupling portion 60a of
t he dridf&v of HHUEk RREROTRERGby reduced. It is consequently possible to
inhibit reduction in rotational efficiency due to frictional coupling of

t he dripeaterzber 60 in winding the fishing Iine even when the frictional
coupling portion 60a is constantly frictionally coupled to the rotation

end 901 of t ne(hb e iffl ital FFoBictfe BRBRBRCI LR PROBETGRUEE | 0% Loty

end 90g of the holding recess 90c in the pivot direction fromthe silent
posi t i aoutds when sloudmdggnoctiai isgestgimeddry. therdsag swshanismd258c2 of t he urgi ng
menber 58 is disposed on the first end
dual-bearing reel configured to wind the fishing line about the axis parallel to the
handle shaft 30 rotatably attached to the reel unit 1. The drag sound producing
mechanism 27 includes the rotation member 54, the pivot shaft 55, the hitting member
56, the drive mechanism 57 and the urging member 58. The rotation member 54 is
attached onto the handle shaft 30 while being allowed to unitarily rotate with the main
gear 31. The rotation member 54 includes a plurality of the sound producing
convexes 54a circumferentially formed on the outer peripheral surface thereof at
predetermined intervals. The pivot shaft 55 is attached to the reel unit 1. The
hitting member 56 is attached onto the pivot shaft 55. The hitting member 56 is
allowed to pivot between the silent position separated away from the sound producing
convexes 54a and a position where the hitting member 56 pivots towards opposite to

the silent position across the sound producing position contactable with the sound

producing convexes 54a. Further, the hitting member 56 is allowed to radially move
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90f of the holding recess 90c when the hitting nenber 56 is positioned in
the silent position. On the other hand, the second end 58c is disposed on
t he second end 90g of the hol ding recess 90c when the hitting nmenber 56 is
positioned in the sound producing position. In this case, urging force of
t he urgi ng nenber 58 does not act between the sound producing position and

he ur: ber not a i ]
hi 11 ng Rarpeemstes el | e Bl MR 37 TERER R e i kfEe I ond ena

58c of the urging nenber 58 is disposed on the second end 90g. Therefore,
it is pisisighhember $aitd pisot fredutie fouind tproduaong ppsitipnite thosiiint pesistonrig
portion 60a and inhibit increase in rotational force due to frictional

coupli r}gpjadﬁc%ﬂ(&ig?rc}tgﬁoﬁ %)?E}Lerkgafni r 3PiR%he BXRIBLIA Y wEIRRS IR Sh.

An exenpl-ary enbodi nent o e present invention has been described above.
However, the present invention is not limted to the aforenmentiqned
exenpl dihg webwgnember A8 yneonfigured te HegRghs hiiimegaemiee>9 & theeupt esent
i nvention without departing fromthe scope of the present invention.
(a) Ingﬁg@hﬁﬁgbggﬁehjoned exenpl ary enbodi nent, the drive nechanism57 is
frictionally Coupled to the rotation nenber 54. However, the target for
attaching the drive nechanjsm57 is not limted tg the rotati on nmenber 54.
For exanpl e, tﬁbeéﬂm}g nﬁ%ﬁ‘ﬁ%frﬁé’rﬁ%@"'ﬁgytoﬁ@oﬁ Fré’ @ﬁeﬁor‘lﬁ}d(% E¥to the main
gear 31.

position to the silent position and vice versa only with the drive mechanism 57.

Therefore, the urging member 58 is only required to urge the hitting member 56
towards the sound producing position when pivoting towards opposite to the silent
position across the sound producing position.

The drag sound producing mechanism 27 does not produce sounds when the
rotation member 54, including the sound producing convexes 54a on the outer
periphery thereof, is rotated in the fishing-line winding direction. This is because the
drive mechanism 57 herein sets the hitting member 56 in the silent position. In
contrast, the drag sound producing mechanism 27 produces sounds when the drag
function is performed by the drag mechanism 23 and the rotation member 54, together
with the main gear 31, is rotated in the fishing-line releasing direction. This is
because the hitting member 56 is disposed in the sound producing position by the
action of the urging member 58 or the drive mechanism 57. When being positioned in
the sound producing position, the hitting member 56, urged by the urging member 58,
repeatedly hits a plurality of the sound producing convexes 54a and thus produces

sounds. When the tip of the hitting member 56 and the tip of a given sound producing
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(b) I'n the aforenenti oned exenplary enbodi nent, the drive nechanismis
configured to nove the hitting nenber fromthe sound producing position to
the silent position and vice versa. However, the method of noving the
hitti ng menber between the sound producing position and the silent
position is not limted to the above. For exanple, the drive mechani sm may

be configured,t ptii r sition
to the cglg %xng%p%lgg?l%g#agﬁ#eﬂleéggﬂ% Flﬁeg%lr}r‘iri)1 gianggtﬁme %ﬁﬁ%{&%ﬁgg@ﬁ#{%ﬁg‘é to nove
the hitting menber fromthe silent position to the sound producing
posi t i omtheTdag dctivaidon.dhe ditipgseembergd G rrdialhymayes becassothe Miting i ve
mechani smto be greater than the urging force of the urgi ng nenber.

(c) Ingh m'a@ﬁ)ﬁé@d@%' it %Evottshﬁft@ﬂ WEIEBERNIRM ddSto RERIYANSFe sihe
drive nenber attached to the nber configured to unitarily rotate with the
mai n gear. However, the drive nmechanism i ot limted to the above. \Wen a
cl aw t wiwedetermingd disiargs- i so‘f“d‘tr’f?éﬁe@aét‘i*%t MERERIS SPRFCIUEN RN menber
meshing with the ratchet wheel, for instance, the claw nenber includes a

hol di ngvB{®HESctWEerd Meabidtida maebbos4hng thdldttigd sleibernioel Thoertae hittiige cl aw
menber may be used as the drive nmechanismfor noving the hitting nenber

't he TeEPes o SRR BRI BB meweiC pRirerBloaf R Y e 8 ¢ ache

onto the handle shaft and coupled to the main gear 31 while being allowed
t 0 uni taafrelisterminztielistheceewi Even ifa donéagpseseist produestt arshg stuskever, the
rotation nenber is not limted to the above. For exanple, a gear nenber,

meshi n%h‘é“ﬁ%r%eﬁ&? iSnaq}n%SQSIaOrd’ucg@,%hQ %itﬁﬁgqn&ﬁb@r §é)fa%1tiilgpm'$%g? ffay from the
contact state.  Occurrence of a stuck phenomenon is accordingly avoided.
Therefore, the drag mechanism 23 smoothly operates. Further, abrasion can be
reduced in either the rotation member 54 or the hitting member 56.

(B) In the drag sound producing mechanism 27, the hitting member 56
includes the attachment hole 56b to be attached onto the pivot shaft 55. The
attachment hole 56b has an inner diameter greater than or equal to 105% and less than
or equal to 115% of the outer diameter of the pivot shaft 55. In this case, a clearance
is formed between the outer peripheral surface of the pivot shaft 55 and the inner
peripheral surface of the attachment hole 56b of the hitting member 56. The
clearance is herein further greater than a clearance for clearance fit defined by the
standards such as JIS (Japanese Industrial Standard). Therefore, a predeterﬁlined
distance can be largely ensured, which is defined as a difference between the inner

diameter and the outer diameter.
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(e) I'n the aforenentioned exenplary enbodi nent, the attachnment collar 90
and the collar fixation bolt 91 are added as nenbers for formng a part of
the second side plate 9. The structure allows the drag sound producing
nmechani sm 27 to be attached to the reel units of the well-known type only
by executing slight processing (e.g., formation of the positioning slit 9c)

for the reel upits..ln the present .inventi : e for
attachi ng the GPag E5OFE SROUICAbC HESTa Y7 B R et Yi
above. For exanple, an attachnment collar, including a pivot shaft raised
t her ef configomd tbeaisk thgrhalting thomiredSGia hivoh&onedie sikent pesitign to fheesoyigdond
side plate). In this case, a collar fixation bolt is not required.

hee bodtoSBEPETREh if SSRLBLRER MR RIRACLIRE mai Kol B8 B8 O B AR | oy
vent iapnpS4diet e agiounponad s tPR- cRINY NGl BeIE e RERanEEt 5 cHeel .
the lever-drag reels and the |like. Advantageous Effects of the Invention

hitting member 56 is herein allowed to move from the sound producing position to the

silent position and vice versa. Therefore, the urging member 58 is only required to

urge the hitting member 56 towards the sound producing position when the hitting

member 56 pivots across the sound producing position.

(D) In the drag sound producing mechanism 27, the rotation member 54

includes the circular-shaped member attachment portion 54b having a diameter less

than the diameter of the outer peripheral surface thereof. Further, the drive

mechanism 57 includes the question-mark shaped drive member 60 made of an elastic

wire. The drive member 60 includes the frictional coupling portion 60a and the hook

portion 60b. The frictional coupling portion 60a is a circular-arc portion frictionally

coupled and attached to the member attachment portion 54b.  The hook portion 60b is

bent radially outwardly from the frictional coupling portion 60a and the tip thereof is

held by the hitting member. When the rotation member 54 is herein rotated, the drive

member 60 is rotated by the frictional coupling portion 60a in the same direction as the

rotation member 54, Accordingly, the hitting member 56 is allowed to be moved

from the sound producing position to the silent position and vice versa.

(E) In the drag sound producing mechanism 27, the urging member 58 is a

torsion coil spring including the coil portion 58a, the first end 58b and the second end
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The hitting nenber is attached onto the pivot shaft while being radially
novabl e at a predeterm ned di stance. Even in a contact state al npbst

produci ng a stuck phenonenon, the hitting nenber radially noves away from
the contact state for avoiding a stuck phenonenon. In other words, the drag
mechani sm snoot hl y operates. Further, abrasion can be reduced in either the

rotati Ay TG o rl?_lcgljfign r3i8rati.§ gr%tuﬁgw&ind %%Ha@ﬁp T@E{Sggn&]gggw-

I n u_ndersta_n I'Ng e 'scope o prese lon, the term "conpri sing"
and its derivatives, as used herein, are intended to be open ended terns

t hat spetérfdgdtihan pnesaded the coihgortien &3 frdisadd bydhe hithng mesbgroirfent s,
groups, integers, and/or steps,

On the other hand, the second end 58c is extended from the other end of the coil
portion 58a and is held by the reel unit 1. The hitting member 56 is herein urged by
the torsion coil spring wound around the pivot shaft 55. Therefore, the hitting
member 56 can be vibrated with a compact structure by setting the hitting member 56
in the sound producing position when the torsion coil spring is under a free state.

(F) In the drag sound producing mechanism 27, the second end 58c of the
urging member 58 is held by the holding recess 90c recessed in the reel unit 1 along a
circular-arc about the pivot center X of the pivot shaft 55. The second end 58c¢ is
herein allowed to move within the holding recess 90c when the main gear 31 changes
its rotational direction in response to change in the rotational direction of the spool 12.
Therefore, the drive member 60 is required to have small force for driving the hitting
member 56. Friction of the frictional coupling portion 60a of the drive member 60
can be thereby reduced. It is consequently possible to inhibit reduction in rotational
efficiency due to frictional coupling of the drive member 60 in winding the fishing line
even when the frictional coupling portion 60a is constantly frictionally coupled to the
rotation member 54.

(G) In the drag sound producing mechanism 27, the first end 90f of the
holding recess 90c¢ is disposed on the upstream of the second end 90g of the holding

recess 90c in the pivot direction from the silent position to the sound producing

position. The second end 58c of the urging member 58 is disposed on the first end
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but do not exclude the presence of other unstated features, elenents,
conponents, groups, integers and/or steps. The foregoing al so applies to
words having simlar meanings such as the terns, "including", "having" and
their derivatives. Also, the terns "part,"” "section,” "portion," "nmenber”
or "element" when used in the singular can have the dual neaning of a

" st SR oL nStaftsGess dcvnBEliedi e Bepiber 8 [{RoSioBEPhF e o

reasonabl e amount of deviation of the nodified termsuch that the end
resul t positivet D thief sthanhand, chasgodd cAdr58exadispesed b the saspnd cod F0Bef
construed as including a deviation of at least 5%of the nodified termif

constr ued _ ea ‘the modifi
whi o S FoLEe KR A0 KHRR R B fREEARE S, 8 pobtRnlR i Ul s % cent

invention, it will be apparent to those skilled in the art fromthis
di scl oguedudingposisionoudn dracges uasiasoricr ¢idhe vagiaccasmbe Hadeesaiarh
wi t hout departing fromthe scope of the invention as defined in the

appendegycLal iR soGHE ??@&fﬁ?ﬂ@poﬁﬂ@n 88 @ﬂ@gim&tg%gﬁfdﬂﬁ eaigridg W caibiadi nent s
e

according to the present invention are provi for illustration only, and

not f th f limti he j i or def i .
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produci ng devi ce for producing sound in
the second end 58c of the urging member 58 is disposed on the second end 90g.

Therefore, it is possible to further reduce friction of the frictional coupling portion 60a
and inhibit increase in rotational force due to frictional coupling in winding the fishing
line.

Other Exemplary Embodiments

An exemplary embodiment of the present invention has been described
above. However, the present invention is not limited to the aforementioned
exemplary embodiment. A variety of changes can be made for the present invention
without departing from the scope of the present invention.

(a) In the aforementioned exemplary embodiment, the drive mechanism 57
is frictionally coupled to the rotation member 54. However, the target for attaching
the drive mechanism 57 is not limited to the rotation member 54. For example, the
drive mechanism 57 may be frictionally coupled to the main gear 31.

(b) In the aforementioned exemplary embodiment, the drive mechanism is
configured to move the hitting member from the sound producing position to the silent

position and vice versa. However, the method of moving the hitting member between
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conjunction with a drag function of a dual-bearing reel having a reel unit
with a main gear, the drag sound produci ng device conpri sing: a
rotation nenber being disposed in the reel unit to be rotated unitarily
with the main gear, the rotation menber including a plurality of sound
produci ng convexes circunferentially aligned on an outer peripheral surface

of the yotation nber at.a predetearm ] - | Mat ft I n

di sposé ?quﬁ%roaﬁ‘élflg@ﬁﬂu,on £ sﬁle{ﬂ Q‘fsgtﬁglp?rsglﬁgémgg? Edg 40 %gg'engﬁt ogt he
pi vot shaft, the hitting menber being disposed to be noved in a first

di r ect ieanmipkd, tieedrive sidchatisposay bewonfiguredgo uner pihedittinggmpwbet from thed
noved in a radial direction for a predeterm ned distance, the hitting

member sggﬁ{ﬂ glé (ﬁlﬁ?{ﬁ%@t&@ﬁ n%& HR slchfPbsiROR] ¥hoRa HRMANG MRHBE: RI29ANCT Ng

convexes, 1 e r er being In contact at the sound producing
position with the sound produci ng convexes to produce the sound w th the
drag f waofigored to move thg Tu'thgemﬁ@gﬁéfﬁoﬂﬁhﬁ’eﬁﬂ?ﬁt eowtPR P & %‘E‘nﬁd}%mf‘ﬂgg
hitting member between the sound producing position and the silent position
In Conlﬁb@ﬁ{dn&)g ik B 4G ArdBY Qlitihf ehdBignd ette of tite dii ¢hineghdring toibedi ng

direction; an
greater than the urging force of the urging member.

(c) In the exemplary embodiment, the drive mechanism is made up of the
drive member attached to the member configured to unitarily rotate with the main gear.
However, the drive mechanism is not limited to the above. When a claw-type
one-way clutch is formed by a ratchet wheel and a claw member meshing with the
ratchet wheel, for instance, the claw member includes a holding plate for inserting and
holding the ratchet wheel therein. The claw member may be used as the drive
mechanism for moving the hitting member between the sound producing position and
the silent position.

(d) In the aforementioned exemplary embodiment, the rotation member is
attached onto the handle shaft and coupled to the main gear 31 while being allowed to
unitarily rotate therewith. In the present invention, however, the rotation member is
not limited to the above. For example, a gear member, meshing with the main gear,
may be used as a rotation member.

(e) In the aforementioned exemplary embodiment, the attachment collar 90

and the collar fixation bolt 91 are added as members for forming a part of the second

side plate 9. The structure allows the drag sound producing mechanism 27 to be
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an urging nmenber being configured to urge the hitting nenber towards the

sound produci ng position. 2. The reel drag sound producing device
according to claim1l, wherein the hitting nmenber includes an attachnent
hole to be attached onto the pivot shaft, and the attachnent hol e

has an inner dianmeter of greater than or equal to 105 percent of an outer
outer aranesE TP s Rsn S RS We Gty B Beching HhuRTREENR 1 o°
devi ce according to claim1l1, wherein

(e.g., formation of the positioning slit 9c) for the reel units. In the present invention,

however, the structure for attaching the drag sound producing mechanism 27 is not

limited to the above. For example, an attachment collar, including a pivot shaft

raised therefrom, may be integrally formed with the reel unit (e.g., the second side

plate). In this case, a collar fixation bolt is not required.

(f) In the aforementioned exemplary embodiment, the round dual-bearing
reel has been exemplified for explaining the present invention. However, any
suitable types may be adopted for the dual-bearing reel of the present invention,
including the non-round bait-casting reels, the electric reels, the lever-drag reels and
the like.

Advantageous Effects of the Invention

The hitting member is attached onto the pivot shaft while being radially
movable at a predetermined distance. Even in a contact state almost producing a
stuck phenomenon, the hitting member radially moves away from the contact state for
avoiding a stuck phenomenon. In other words, the drag mechanism smoothly
operates.  Further, abrasion can be reduced in either the rotation member or the
hitting member.

GENERAL INTERPRETATION OF TERMS
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,
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the drive nechanismis configured to nove the hitting nenber fromthe
silent position to the sound producing position in conjunction with
rotation of the main gear in a direction opposite to the fishing-line

wi nding direction. 4. The reel drag sound produci ng device according to
claim3, wherein the rotation nenber includes a nenber attachnent portion

hav! ng é)?lé | rcﬂcg(glgae ?lﬁe T sglc% oc%lo ﬁglll?l{stétgé ?e}tgx%g gieq eﬁ{EeEgﬁlPBI‘lerLtE'e OUt er

peri ph FIvVe mechani sm1nc uest i on=rar
drive nenber nade of an elastic wre,
groups, integers and/or steps. The foregomg also applies to words having similar

meanings such as the terms, “including”, “having” and their derivatives. Also, the
terms “part,” “section,” “portion,” “member” or “element” 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.

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.
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the drive nenber has a frictional coupling portion having a circular-arc
shape and a hook portion being bent radially outwardly fromthe frictional
coupling portion, the frictional coupling portion is frictionally coupled
and attached to the nenber attachnment portion, and a tip of the hook
portion is held by the hitting nmenber.

WHAT IS CLAIMED IS:

1. A reel drag sound producing device for producing sound in
conjunction with a drag function of a dual-bearing reel having a reel unit with a main
gear, the drag sound producing device comprising:

a rotation member being disposed in the reel unit to be rotated unitarily with
the main gear, the rotation member including a plurality of sound producing convexes
circumferentially aligned on an outer peripheral surface of the rotation member at a
predetermined interval;

a pivot shaft being disposed in the reel unit;

a hitting member being disposed onto the pivot shaft, the hitting member
being disposed to be moved in a first direction between a silent position and a sound
producing position and moved in a radial direction for a predetermined distance, the
hitting member being separated at the silent position from the sound producing
convexes, the hitting member being in contact at the sound producing position with the
sound producing convexes to produce the sound with the drag function;

a drive mechanism being configured to move the hitting member between the
sound producing position and the silent position in conjunction with rotation of the
main gear in a fishing-line winding direction; and

an urging member being configured to urge the hitting member towards the

sound producing position.

35



5. The reel drag sound producing device according to claim4, wherein the
urging nenber is a torsion coil spring, and the urgi ng nenber includes a
coil portion being wound around the pivot shaft, a first end extending
fromone end of the coil portion, the first end held by the hitting nenber,
and a second end extending fromthe other end of the coil portion, the

second end beyng helg QY i (ﬂ%grsgﬁﬁd Hmcfucing device according to claim 1, wherein

the hitting member includes an attachment hole to be attached onto the pivot
shaft, and

the attachment hole has an inner diameter of greater than or equal to 105
percent of an outer diameter of the pivot shaft and less than or equal to 115 percent of

the outer diameter of the pivot shaft.

3. The reel drag sound producing device according to claim 1, wherein
the drive mechanism is configured to move the hitting member from the silent
position to the sound producing position in conjunction with rotation of the main gear

in a direction opposite to the fishing-line winding direction.

4. The reel drag sound producing device according to claim 3, wherein

the rotation member includes a member attachment portion having a circular
shape and a diameter less than a diameter of the outer peripheral surface,

the drive mechanism includes a question-mark shaped drive member made of
an ¢lastic wire,

the drive member has a frictional coupling portion having a circular-arc shape
and a hook portion being bent radially outwardly from the frictional coupling portion,

the frictional coupling portion is frictionally coupled and attached to the
member attachment portion, and

a tip of the hook portion is held by the hitting member.
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6. The reel drag sound produci ng device according to claimb5, wherein the
second end of the urging nenber is held by a holding recess on the pivot

shaft, and the hol ding recess has a circular-arc shape with a center
of the pivot shaft as a center of the circular-arc shape. 7. The reel drag
sound produci ng device according to claim®6, wherein a first end of

the hol ding recess is disposed upper streamthan a second end of the
hol ding recess in a direction froma position at which the hitting nmenber

is at the silent position to a position at which the hitting nenber is at
the sound pro8luci ng Thegeelidsag sound producing device according to claim 4, wherein

the urging member is a torsion coil spring, and
the urging member includes
a coil portion being wound around the pivot shaft,
a first end extending from one end of the coil portion, the first end
held by the hitting member, and
a second end extending from the other end of the coil portion, the

second end being held by the reel unit.

6. The reel drag sound producing device according to claim 5, wherein
the second end of the urging member is held by a holding recess on the pivot

shaft, and

the holding recess has a circular-arc shape with a center of the pivot shaft as a

center of the circular-arc shape.

7. The reel drag sound producing device according to claim 6, wherein

a first end of the holding recess is disposed upper stream than a second end of
the holding recess in a direction from a position at which the hitting member is at the
silent position to a position at which the hitting member is at the sound producing

position,

37



the second end of the urging nmenber is configured at the first end of the
hol ding recess when the hitting nenber is disposed in the silent position,
and t he second end of the urging nmenber is configured at the second
end of the holding recess when the hitting nenber is disposed in the sound
produci ng position.

the second end of the urging member is configured at the first end of the
holding recess when the hitting member is disposed in the silent position, and

the second end of the urging member is configured at the second end of the

holding recess when the hitting member is disposed in the sound producing position.
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