
GEAR MOUNTING STRUCTURE FOR FISHING REEL  CROSS-REFERENCE TO RELATED
APPLICATIONS [0001] This application claims priority under 35 U.S.C.  119
to Japanese Patent  Application No. 2006-012885 filed on January 20, 2006.
The entire disclosure of  Japanese Patent Application No. 2006-012885 is
hereby incorporated herein by reference. BACKGROUND OF THE INVENTION  Field
of the Invention [0002] The present invention generally relates to a gear
mounting structure. More  specifically, the present invention relates to a
gear mounting structure for mounting a shaft  to a gear in a reciprocating
movement mechanism of a fishing reel. Background Information [0003] Fishing
reels mainly include spinning reels and dual bearing reels. This type of
fishing reel has a reel main body mounted on a fishing rod and a spool
provided in the reel  main body to wind fishing line. In dual bearing
reels, the spool is supported on the reel  main body so as to be freely
rotatable. The spool is provided with a level winding  mechanism for evenly
winding the fishing line onto the spool. In spinning reels, an  oscillating
mechanism is provided on the reel main body so as to move freely front-to-
back in order to evenly wind the fishing line onto the spool. [0004] The
level winding mechanism in the dual bearing reel is provided with a screw
shaft disposed parallel with a spool shaft installed in the spool, a
linkage mechanism for  rotating the screw shaft, and a fishing line guide
that connects with a spiral groove formed  in the screw shaft so as to
reciprocatingly guide the fishing line (for example, refer to  Japanese
Laid-Open Patent Publication No. 2000-23600). The oscillating mechanism of
the spinning reel is provided with a linkage mechanism for rotation of a
handle, a screw  shaft that rotates by a linkage mechanism disposed
parallel with a spool shaft, and a slider  connected to the screw shaft and
capable of reciprocating movement with the spool shaft  in a screw shaft
direction. A fishing line is evenly wound on the spool by the rotation of  



the screw shaft via the rotation of the handle, and the reciprocating
movement of the slider  and the fishing line guide. The linkage mechanism
has gear components provided to  transfer the rotation of the handle. The
gears are installed on a leading end at one end of  the screw shaft so as
to be relatively non-rotational. Specifically, the cross section of the -I
end of the screw shaft in the axial direction is formed in a non-circular
shape. A non- circular through hole is formed so as to pass through a
center of the gear. The end of the  screw shaft engages the through hole of
the gear component such that the screw shaft and  the gear component are
relatively non-rotational. [0005] Since the gear components are installed
on one end of the screw shaft so as to  be relatively non-rotatable in
conventional level winding mechanisms, the screw shaft can  be rotated in
linkage with the rotation of the handle. However, since only the end of the
screw shaft engages the through hole of the gear, some instability is
generated between the  end of the screw shaft and the through hole of the
gear. When the gears are rotated in  conjunction with the rotation of the
handle, and particularly when the rotational torque of  the screw shaft
changes as the fishing line guide part and slider reverse direction at the
end  positions of the screw shaft, there is an increased instability
between the end of the screw  shaft and the through hole of the gear so as
to cause a concern about a decrease in  sensitivity in the handle operation
by the fisherman. [0006] In view of the above, it will be apparent to those
skilled in the art from this  disclosure that there exists a need for an
improved gear mounting structure that to suppress  the decrease in
sensitivity in the handle operation by the fisherman in a gear mounting
structure. This invention addresses this need in the art as well as other
needs, which will  become apparent to those skilled in the art from this
disclosure. SUMMARY OF THE INVENTION [0007] The gear mounting structure for
a fishing reel of a first aspect of the present  invention is a gear
mounting structure for a reciprocating movement mechanism for a  



fishing reel that includes a screw shaft, a gear component and a ring
member. The screw  shaft has a shaft body, a spiral groove and a mounting
part provided at an end of the shaft  body. The spiral groove has a
crossing point on an exterior circumference of the shaft  body. The gear
component has a gear body, a plurality of gear teeth and a mounting
concavity. The gear teeth are formed in a circumferential direction along
an exterior  circumference of the gear body. The mounting concavity is for
non-rotatably mounting  the mounting part. The ring member has an elastic
body interposed between the mounting  part and the mounting concavity. -2
[0008] Since, in this gear mounting structure, a flexible ring member is
interposed  between the mounting concavity of the gear component and the
mounting part of the  screw shaft, instability is not produced between the
mounting concavity of the gear  component and the mounting part of the
screw shaft when the mounting part is installed so  as to be relatively
non-rotational relative to the mounting concavity. Therefore, when the
gear component is rotated in conjunction with the rotation of the handle,
and particularly  when the rotational torque of the screw shaft changes as
the fishing line guide part and  slider turn back at the bilateral end
positions of the screw shaft, the fisherman is able to  operate the handle
smoothly because there is no instability between the mounting  concavity of
the gear component and the mounting part of the screw shaft due to the
installation of the flexible ring member. Thus, there is no loss of
sensitivity related to the  operation of the handle by the fisherman.
[0009] The gear mounting structure pertaining to a second aspect of the
present  invention is the gear mounting structure according to the first
aspect of the present  invention, wherein the screw shaft has a mounting
channel formed at an exterior  circumference of the mounting part for
mounting the ring member. In this case, the ring  member is easily
positioned and locked in place by the mounting groove. [0010] The gear
mounting structure pertaining to a third aspect of the present  



invention is the gear mounting structure according to the first or second
aspect of the  present invention, wherein the screw shaft has a connecting
part formed at a leading end of  the mounting part and the connecting part
has a non-circular cross section. The gear  component further has a
connecting concavity for engaging the connecting part. The  connecting
concavity has a smaller diameter on a leading end side of the mounting
concavity than a diameter on an opposite end of the mounting cavity. In
this case, the  mounting part is mounted so as to be relatively
non-rotatable relative to the mounting  concavity using a simple structure
by having the non-circular connecting part engage the  non-circular
connecting concavity. [0011] The gear mounting structure pertaining to a
fourth aspect of the present  invention is the gear mounting structure
according to any of the first through third aspects  of the present
invention, wherein the mounting part is formed with a circular cross
section  in an axial direction. The mounting concavity is formed with a
circular cross section in a -3 mounting direction of the mounting part that
is slightly larger in diameter than the  mounting part. In this case, when,
for example, the mounting part and the mounting  concavity have
circularities of such dimensions as to allow insertion, a high degree of
concentricity can be maintained since the screw shaft and gear component
can be centered  via a simple structure. [0012] The gear mounting structure
pertaining to a fifth aspect of the present invention  is the gear mounting
structure according to any of the first through fourth aspects of the
present invention, wherein the ring member includes an O-ring. In this
case, an  inexpensive ring member is offered with an O-ring. [0013] The
gear mounting structure pertaining to a sixth aspect of the present
invention is the gear mounting structure according to any of the first
through fifth aspects  of the present invention, wherein the reciprocating
movement mechanism of the fishing  reel includes an oscillating mechanism
of a spinning reel for moving a spool shaft forward  



and back. In this case, in the spinning reel oscillating mechanism, there
is no loss of  sensitivity related to the operation of the handle by the
fisherman. [0014] The gear mounting structure pertaining to a seventh
aspect of the present  invention is the gear mounting structure according
to any of the first through fifth aspects  of the present invention,
wherein the reciprocating movement mechanism of a fishing reel  includes a
level winding mechanism for evenly winding a fishing line on a spool of the
fishing reel. In this case, in the level winding mechanism of a dual
bearing reel, there is  no loss of sensitivity related to the operation of
the handle by the fisherman. [0015] Accordingly, the present invention
provides a gear mounting structure capable  of suppressing a decrease in
sensitivity related to the operation of the handle by a  fisherman by
installing a flexible ring member between the mounting part of a screw
shaft  and the mounting concavity of the gear component. [0016] These and
other objects, features, aspects and advantages of the present  invention
will become apparent to those skilled in the art from the following
detailed  description, which, taken in conjunction with the annexed
drawings, discloses preferred  embodiments of the present invention. BRIEF
DESCRIPTION OF THE DRAWINGS  -4 [0017] Referring now to the attached
drawings which form a part of this original  disclosure: [0018] Figure 1 is
a left side view of a spinning reel equipped with a gear mounting
structure in accordance with a first embodiment of the present invention;
[0019] Figure 2 is a partial cross sectional view of the spinning reel of
Figure 1  equipped with the gear mounting structure in accordance with the
first embodiment of the  present invention; [0020] Figure 3 is an enlarged
section view and partial cross section of the gear  mounting structure in
accordance with the first embodiment of the present invention;  



[0021] Figure 4 is a top partial cross sectional view of a dual bearing
reel equipped  with a gear mounting structure in accordance with a second
embodiment of the present  invention; [0022] Figure 5 is an enlarged
section view and partial cross section of a gear  mounting structure in
accordance with a third embodiment of the present invention; and  [0023]
Figure 6 is an enlarged section view and partial cross section of the gear
mounting structure in accordance with a fourth embodiment of the present
invention. DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS  [0024]
Selected embodiments of the present invention will now be explained with
reference to the drawings. It will be apparent to those skilled in the art
from this  disclosure that the following descriptions of the embodiments of
the present invention are  provided for illustration only and not for the
purpose of limiting the invention as defined  by the appended claims and
their equivalents. [0025] Referring initially to Figure 1, a spinning reel
is illustrated in accordance with a  first embodiment of the present
invention. The spinning reel includes a reel main body 2,  a rotor 3 and a
spool 4. The reel main body 2 rotatably supports a handle 1. The rotor 3 is
rotatably supported on a front of the reel main body 2. The spool 4
accommodates fishing  line that is wound around an exterior circumference
of the spool 4. The spool 4 is disposed on a front part of the rotor 3 so
as to be movable back and forth. [0026] Referring to Figure 2, the reel
main body 2 has a reel body 2a, a rod mounting  arm 2b and a housing space
2c. The rod mounting arm 2b extends at an inclination  upward and forward
from the reel body 2a. The housing space 2c is provided internally in -5
the reel body 2a. The housing space 2c accommodates a rotor drive mechanism
5 and a  reciprocating movement mechanism that includes an oscillating
mechanism 6. The rotor  drive mechanism 5 is for rotating the rotor 3 in
linkage with the rotation of the handle 1.  The oscillating mechanism 6 is
for uniformly winding the fishing line by moving the spool  



4 back and forth. [0027] The rotor 3 has a round barrel 30, a first rotor
arm 31 and a second rotor arm 32.  The first and second rotor arms 31 and
32 are alternately opposed at the sides of the barrel  30, as shown in
Figure 2. The barrel 30, the first rotor aim 31 and the second rotor arm 32
are integrally formed of, for example, an aluminum alloy. [0028] The first
rotor arm 31 is curved convexly outward and extends forward from  the
barrel 30. A connecting part connected to the barrel 30 is broadly curved
in a  circumferential direction of the barrel 30. The first rotor arm 31
has a first bail support 40  and a line roller 41 on an outer circumference
side at a tip of the first rotor arm 31. The  first bail support 40 is
configured and arranged to be able to oscillate. The line roller 41  guides
the fishing line to the spool 4. [0029] The second rotor arm 32 is curved
convexly outward and extends forward from  the barrel 30. The second rotor
arm 32 has a second bail support 42 on an inner  circumference side at a
tip of the second rotor arm 32. The second bail support 42 is  configured
and arranged to be able to oscillate. [0030] A bail 43 is fixedly attached
between the line roller 41 and the second bail  support 42. The bail 43 is
formed of a wire having a curvature approximating an U-shape.  A bail arm
44, for guiding the fishing line to the spool 4, is constituted by the
first bail  support 40, the second bail support 42, the line roller 41, and
the bail 43. The bail arm 44  is configured and arranged to oscillate
between a line guiding position shown in Figure 2  and a reverse line
release position. [0031] The spool 4 is disposed between the first rotor
arm 31 and the second rotor arm  32 of the rotor 3, as shown in Figure 2.
The spool 4 is a large-and-small, two-stage,  barrel-like member. The spool
4 is obtained by forging, for example, an aluminum alloy.  The spool 4 has
a small diameter, barrel-like line winding cylinder 4a and a large
diameter,  barrel-like skirt 4b. The fishing line is wound on an outer
circumference of the line -6 



winding cylinder 4a. The skirt 4b is integrally formed at a rear of the
line winding  cylinder 4a. [0032] As shown in Figure 2, the rotor drive
mechanism 5 has a face gear 11 and a  pinion gear 12. The face gear I 1
rotates together with a handle shaft 10 connected to the  handle 1. The
pinion gear 12 engages the face gear 11. The pinion gear 12 is formed in a
barrel shape. A front part of the pinion gear 12 passes through a center of
the rotor 3 and  is fixed to the rotor 3 by a nut 13. A center part and a
rear end part of the pinion gear 12 in  an axial direction are rotatably
supported, via bearings 14a and 14b, by the reel main body  2. A parallel
bevel of predetermined length is formed on the front part of the pinion
gear  12. The bevel of the pinion gear 12 is provided to link the rotor 3
to the pinion gear 12 in  order to prevent rotation. [0033] A spool shaft
15 is connected to a center of the spool 4 through a drag  mechanism 8, as
shown in Figure 2. The oscillating mechanism 6 moves the spool shaft  15
back and forth and thus, moves the spool 4 in the same direction. The
oscillating  mechanism 6 includes a screw shaft 16, a slider 17, an
intermediate gear 18, a guide shaft  19a and a flexible ring member 20. The
screw shaft 16 has a spiral groove 16a formed on  an exterior circumference
of the screw shaft 16. The screw shaft 16 is disposed parallel to  and
below the spool shaft 15. The slider 17 moves in the back and forth
directions along  the spiral groove 16a. The intermediate gear 18 is
fixedly attached to a leading end of the  screw shaft 16. Preferably, two
guide shafts 19a are disposed parallel to the screw shaft  16 (only one
guide shaft 19a is shown in Figure 2). The slider 17 is installed on the
guide  shafts 19a so as to be movable. The flexible ring member 20 is
provided between the  screw shaft 16 and the intermediate gear 18. A rear
end of the spool shaft 15 is non- rotatably attached to the slider 17. The
intermediate gear 18 rotates in conjunction with  the rotor drive mechanism
5 and engages the pinion gear 12 via a transmission mechanism  (not shown).
The transmission mechanism slows the back and forth movement of the
oscillating mechanism 6 in order to realize accurate winding of the fishing
line onto the  



spool 4. [0034] Referring to Figure 3, the screw shaft 16 includes a shaft
body 16b, a mounting  part 16c, a connecting part 16d and a mounting
channel 16e. The spiral groove 16a is  formed so that both ends are
connected so as to intersect on the exterior circumference of -7 the shaft
body 16b. The mounting part 16c is provided at a leading end (the left end
as  shown in Figures 2 and 3) of the shaft body 16b. The connecting part
16d is formed at a  leading end of the mounting part 16c and has a small
diameter with a non-circular cross  section in the axial direction. The
mounting channel 16e is a recessed portion at an  exterior circumference of
the mounting part 16c for installing the ring member 20. The  shaft body
16b is a cylindrical shaft extending in the back and forth direction. The
leading  and rear ends of the shaft body 16b are supported by front and
rear walls, respectively, of  the reel body 2a. The front and rear walls of
the reel body 2a are disposed within the reel  body 2a at a rear portion of
the reel body 2a. The mounting part 16c has a circular cross  section in
the axial direction. The connecting part 16d at the leading end of the
mounting  part 16c has a substantially ovoid cross section. The mounting
channel 16e is an annular  channel having a depth slightly less than a
thickness of the ring member 20. Accordingly,  when the ring member 20 is
installed, an exterior circumference of the ring member 20  protrudes
outward beyond an outer diameter of the mounting channel 16e. [0035] An
interior of the slider 17 has a connecting member (not shown) that engages
the spiral groove 16a, so as to reciprocate the slider 17 back and forth in
the axial direction  via the rotation of the screw shaft 16. The slider 17
is non-rotatably attached to the rear  end of the spool shaft 15. The
slider 17 is guided in the back and forth direction by the  two guide
shafts 19a. [0036] As shown in Figure 3, the intermediate gear 18 is
provided with a gear main  body 18a, a plurality of gear teeth 18b, a
mounting concavity 18c and a connecting  concavity 18d. The connecting
concavity 18d engages the connecting part 16d. The  



connecting concavity 18d is formed with a smaller diameter at a leading end
of the  mounting concavity 18c. The gear teeth 18b are formed in a
circumferential direction  along an outer circumference of the gear main
body 18a. The mounting cavity 18c is  formed in an inner circumference of
the gear main body 18a for the purpose of non- rotatably mounting the
mounting part 16c. The mounting concavity 18c has a circular  cross section
and circular dimensions that allow engagement between the mounting
concavity 18c and the mounting part 16c. The mounting concavity 18c has a
diameter  larger than a diameter of the mounting part 16c and slightly
larger than a diameter of the -8 shaft body 16b. The connecting concavity
18d is formed with an ellipse shape cross  section and the connecting part
16d is installed therein so as to be non-rotatable. [0037] The ring member
20 is an elastic O-ring disposed between the mounting part  16c and the
mounting concavity 18c. The ring member 20 is an O-ring made of synthetic
rubber that has an elasticity, such as nitrile rubber (NBR),
styrene-butadiene rubber (SBR)  and the like. The ring member 20 is
elastically installed in the mounting channel 16e. The  outer
circumferential surface of the ring member 20 contacts the inner
circumferential  surface of the mounting concavity 18c with an elastic
force. Thus, instability between the  mounting pail 16c and the mounting
concavity 18c is prevented. [0038] The functioning and operation of the
spinning reel is described below. When  casting, the bail arm 44 first
reverts to the line release position. Thus, the first bail support  40 and
the second bail support 42 oscillate. In this state, the fishing rod is
cast and the  fishing line is held by the index finger of the hand gripping
the fishing rod. The fishing  line is then released with sufficient force
via its own weight. In this state, when the handle  1 is rotated in the
line-winding direction, the rotor 3 is rotated in the line-winding
direction  via the rotor drive mechanism 5. The bail arm 44 returns to the
line-guiding position via a  bail reverting mechanism (not shown) and the
fishing line is wound on the spool 4. At this  time, the spool 4 is moved
back and forth by the oscillating mechanism 6 connected to the  



rotor drive mechanism 5 so that the fishing line is evenly taken up.
Specifically, the  rotation of the pinion gear 12 of the rotor drive
mechanism 5 is transmitted to the  intermediate gear 18 through the
transmission mechanism (not shown) of the oscillating  mechanism 6. When
the intermediate gear 18 is rotated, the screw shaft 16, which is non-
rotatably installed on the intermediate gear 18, is also rotated and the
slider 17 is moved in  the back and forth direction. Thus, the spool shaft
15, which is attached to the slider 17, is  moved in the back and forth
direction and the spool 4, which is attached to the spool shaft  15, is
moved in the back and forth direction. [0039] Since a flexible ring member
20 is installed between the mounting part 16c of  the screw shaft 16 and
the mounting concavity 18c of the intermediate gear 18, instability
between the mounting part 16c and the mounting concavity 18c is prevented
because the  mounting part 16c is non-rotatably mounted in the mounting
concavity 18c. Therefore,  when the intermediate gear 18 is rotated in
conjunction with the rotation of the handle 1,  -9 and particularly when
the rotational torque of the screw shaft 16 changes as the slider 17
reverses direction at the end positions of the screw shaft 16, the
fisherman is able to  smoothly operate the handle I because there is no
instability between the mounting  concavity 18c and the mounting part 16c
due to the installation of the flexible ring  member 20. Thus, there is no
loss of sensitivity in the operation of the handle 1 by the  fisherman.
[0040] In a conventional structure, both a screw shaft and an intermediate
gear are  caulk-anchored or adhesive-anchored to limit instability. In
which case, assembly  becomes difficult; particularly in the case of a
reciprocating movement mechanism in the  form of an oscillating mechanism
of a spinning reel. Moreover, when the screw shaft and  the intermediate
gear are caulk-anchored, there is a possibility of inaccurate concentricity
and/or perpendicularity. In contrast, in the structure of the present
invention, neither  component is caulk-anchored since the flexible ring
member 20 is installed between the  



mounting part 16c of the screw shaft 16 and the mounting concavity 18c of
the  intermediate gear 18. Therefore, difficulty in assembling the screw
shaft 16 and the  intermediate gear 18 and inaccuracy in concentricity and
perpendicularity are eliminated. SECOND EMBODIMENT [0041] Referring now to
Figure 4, a gear mounting structure in accordance with a  second embodiment
will now be explained. In view of the similarity between the first and
second embodiments, the parts of the second embodiment that are identical
to the parts of  the first embodiment will be given the same reference
numerals as the parts of the first  embodiment. Moreover, the descriptions
of the parts of the second embodiment that are  identical to the parts of
the first embodiment may be omitted for the sake of brevity.  [0042]
Although the spinning reel oscillating mechanism is used as an example in
the  first embodiment, the present invention is also applicable to the
level winding mechanism  of dual bearing reels. [0043] Referring to Figure
4, the second embodiment of the present invention is  applied to a dual
bearing reel. The dual bearing reel includes a reel main body 102, a  spool
rotating handle 101 and a drag adjusting stay drag 103. The spool rotating
handle  101 is disposed on a side of the reel main body 102. The drag
adjusting stay drag 103 is  disposed on the same side of the reel main body
102 as the handle 101. Within the reel -10 main body 102 a housing space is
provided. The housing space has a spool 104 and a  reciprocating movement
mechanism that includes a level winding mechanism 106 for  evenly winding a
fishing line onto the spool 104. Furthermore, a gear member 118 is
disposed within the housing space on a right side of the reel main body 102
for  transmitting a rotational force of the handle 101 to the spool 104 and
the level winding  mechanism 106. [0044] The level winding mechanism 106
has a screw shaft 116 and a fishing line  guide 117. The fishing line guide
117 is for guiding the fishing line by reciprocating in a  



spool axis direction along the screw shaft 116. The screw shaft 116
includes a spiral  groove 116a intersecting on an exterior surface of the
screw shaft 116. Both ends of the  screw shaft 116 are rotatably supported
by bilateral panels of the reel main body 102. The  gear member 118 is
mounted on a right end of the screw shaft 116. The rotation of the  handle
101 is transmitted to the screw shaft 116 through the gear member 118. A
flexible  ring member 120 is disposed between a mounting part 116c of the
screw shaft 116 and a  mounting concavity 118c of the gear member 118 when
the mounting part 116c is non- rotatably positioned in the mounting
concavity 11 8c. The specific configuration of the  screw shaft 116, the
gear member 118, and the ring member 120 is identical to the screw  shaft
16, the intermediate gear 18, and the ring member 20 of the first
embodiment, and  further description is therefore omitted. [0045] Since, in
this dual bearing reel, the flexible ring member 120 is installed  between
the mounting part 116c of the screw shaft 116 and the mounting concavity
118c  of the gear member 118, instability between the mounting part 11 6c
and the mounting  concavity 11 8c is prevented. Therefore, when the gear
member 118 is rotated in  conjunction with the rotation of the handle 101,
and particularly when the rotational torque  of the screw shaft 116 changes
as the fishing line guide 117 reverses direction at the end  positions of
the screw shaft 116, the fisherman is able to smoothly operate the handle
101  because instability between the mounting concavity 11 8c and the
mounting part 116c is  prevented due to the installation of the flexible
ring member 120. Thus, there is no loss of  sensitivity in the operation of
the handle 101 by the fisherman. THIRD EMBODIMENT  - II  [0046] Referring
now to Figure 5, a gear mounting structure in accordance with a third
embodiment will now be explained. In view of the similarity between the
first and third  embodiments, the parts of the third embodiment that are
identical to the parts of the first  embodiment will be given the same
reference numerals as the parts of the first 



embodiment. Moreover, the descriptions of the parts of the third embodiment
that are  identical to the parts of the first embodiment may be omitted for
the sake of brevity.  [0047] In the first embodiment, the mounting channel
16e for installing the ring  member 20 is formed on the screw shaft 16. In
the third embodiment, the mounting  channel 16e is omitted as shown in
Figure 5. A mounting part 216c for a flexible ring  member 220 has an outer
diameter that is the same as the outer diameter of the shaft body  16b.
FOURTH EMBODIMENT [0048] Referring now to Figure 6, a gear mounting
structure in accordance with a  fourth embodiment will now be explained. In
view of the similarity between the first and  fourth embodiments, the parts
of the fourth embodiment that are identical to the parts of  the first
embodiment will be given the same reference numerals as the parts of the
first  embodiment. Moreover, the descriptions of the parts of the fourth
embodiment that are  identical to the parts of the first embodiment may be
omitted for the sake of brevity.  [0049] In the first embodiment, the
connecting concavity 18d having a non-circular  cross section in the axial
direction is formed on the intermediate gear 18 so that the  intermediate
gear 18 and the screw shaft 16 are non-rotational when the connecting part
16d engages the connecting concavity 18d. In the fourth embodiment, the
connecting  concavity 18d is omitted and the intermediate gear 18 and the
screw shaft 16 are rendered  non-rotational by a baffle washer 321 provided
separate from the intermediate gear 18, as  shown in Figure 6. [0050] The
terms of degree such as "substantially", "about" and "approximately" as
used herein mean a reasonable amount of deviation of the modified term such
that the end  result is not significantly changed. For example, these terms
can be construed as including  a deviation of at least  5% of the modified
term if this deviation would not negate the  meaning of the word it
modifies. -12 



[0051] As used herein, the following directional terms "forward, rearward,
above,  downward, vertical, horizontal, below and transverse" as well as
any other similar  directional terms refer to those directions of a device
equipped with the present invention.  Accordingly, these terms, as utilized
to describe the present invention should be  interpreted relative to a
device equipped with the present invention. [0052] While only selected
embodiments have been chosen to illustrate the present  invention, it will
be apparent to those skilled in the art from this disclosure that various
changes and modifications can be made herein without departing from the
scope of the  invention as defined in the appended claims. Furthermore, the
foregoing descriptions of  the embodiments according to the present
invention are provided for illustration only, and  not for the purpose of
limiting the invention as defined by the appended claims and their
equivalents. Thus, the scope of the invention is not limited to the
disclosed embodiments.  - 13  WHAT IS CLAIMED IS: I. A gear mounting
structure for a reciprocating movement mechanism for a  fishing reel
comprising: a screw shaft having a shaft body, a spiral groove and a
mounting part provided at  5 an end of the shaft body, the spiral groove
having a crossing point on an exterior  circumference of the shaft body; a
gear component having a gear body, a plurality of gear teeth formed in a
circumferential direction along an exterior circumference of the gear body,
and a mounting  concavity for non-rotatably mounting the mounting part; and
10 a ring member having an elastic body interposed between the mounting
part and  the mounting concavity. 2. The gear mounting structure according
to claim 1, wherein the screw shaft further has a mounting channel at an
exterior circumference of the  15 mounting part for mounting the ring
member. 



3. The gear mounting structure according to claim 1, wherein the screw
shaft further has a connecting part formed at a leading end of the
mounting part and the connecting part has a non-circular cross section, and
20 the gear component further has a connecting concavity for engaging the
connecting  part, the connecting concavity has a smaller diameter on a
leading end side of the  mounting concavity than a diameter on an opposite
end. -14 4. The gear mounting structure according to claim 1, wherein the
mounting part is formed with a circular cross section in an axial
direction; and  the mounting concavity is formed with a circular cross
section and a diameter that  5 is larger than a diameter of the shaft body.
5. The gear mounting structure according to claim 1, wherein  the ring
member includes an O-ring. 10 6. The gear mounting structure according to
claim 1, wherein the reciprocating movement mechanism of the fishing reel
includes an oscillating  mechanism of a spinning reel for moving a spool
shaft back and forth. 7. The gear mounting structure according to claim 1,
wherein 15 the reciprocating movement mechanism of the fishing reel
includes a level winding  mechanism for evenly winding a fishing line on a
spool of the fishing reel. 8. A dual bearing reel comprising: a reel main
body having a housing space; 20 a spool rotatably disposed in the housing
space; a handle disposed on a side of the reel main body to rotate the
spool;  -15 a reciprocating movement mechanism disposed in the housing
space, the  reciprocating mechanism including a level winding mechanism for
evenly winding fishing  line onto the spool; and 



a gear mounting structure configured for the reciprocating movement
mechanism,  5 the gear mounting structure including a screw shaft having a
shaft body, a spiral groove and a mounting part  provided at an end of the
shaft body, the spiral groove having a  crossing point on an exterior
circumference of the shaft body, a gear component having a gear body, a
plurality of gear teeth formed in a  10 circumferential direction along an
exterior circumference of the  gear body, and a mounting concavity for
non-rotatably mounting  the mounting part, and a ring member having an
elastic body interposed between the mounting part  and the mounting
concavity. 15 9. The dual bearing reel according to claim 8, wherein the
screw shaft further has a mounting channel at an exterior circumference of
the  mounting part for mounting the ring member. 20 10. The dual bearing
reel according to claim 8, wherein the screw shaft further has a connecting
part formed at a leading end of the  mounting part and the connecting part
has a non-circular cross section, and -16 the gear component further has a
connecting concavity for engaging the connecting  part, the connecting
concavity has a smaller diameter on a leading end side of the  mounting
concavity than a diameter on an opposite end. 5 11. The dual bearing reel
according to claim 8, wherein the mounting part is formed with a circular
cross section in an axial direction; and  the mounting concavity is formed
with a circular cross section and a diameter that  is larger than a
diameter of the shaft body. 10 12. The dual bearing reel according to claim
8, wherein  



the ring member includes an O-ring. 13. A spinning reel comprising:  a
handle; 15 a reel main body rotatably supporting the handle and having a
housing space;  a rotor rotatably supported on a front of the reel main
body; a spool disposed at a front of the rotor so as to be movable; a
reciprocating movement mechanism disposed in the housing space, the
reciprocating mechanism including an oscillating mechanism for uniformly
winding  20 fishing line onto the spool by moving the spool; and a gear
mounting structure configured for the reciprocating movement mechanism,
the gear mounting structure including -17 a screw shaft having a shaft
body, a spiral groove and a mounting part  provided at an end of the shaft
body, the spiral groove having a  crossing point on an exterior
circumference of the shaft body, a gear component having a gear body, a
plurality of gear teeth formed in a  5 circumferential direction along an
exterior circumference of the  gear body, and a mounting concavity for
non-rotatably mounting  the mounting part, and a ring member having an
elastic body interposed between the mounting part  and the mounting
concavity. 10 14. The spinning reel according to claim 13, wherein the
screw shaft further has a mounting channel at an exterior circumference of
the  mounting part for mounting the ring member. 15 15. The spinning reel
according to claim 13, wherein the screw shaft further has a connecting
part formed at a leading end of the  



mounting part and the connecting part has a non-circular cross section, and
the gear component further has a connecting concavity for engaging the
connecting  part, the connecting concavity has a smaller diameter on a
leading end side of the 20 mounting concavity than a diameter on an
opposite end. 16. The spinning reel according to claim 13, wherein the
mounting part is formed with a circular cross section in an axial
direction; and  -18 the mounting concavity is formed with a circular cross
section and a diameter that  is larger than a diameter of the shaft body.
17. The spinning reel according to claim 13, wherein  5 the ring member
includes an O-ring. 19 


