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(57) ABSTRACT

An 1njection-molded resin face gear that can suppress dete-
rioration of gear accuracy caused by shrinkage of resin mate-
rial after injection molding and allow accurate and smooth
rotation transmaission 1s provided.

An 1jection-molded resin face gear 1 includes a boss 3, a
disk-shaped web 4, and a teeth section 5. The boss 3 has an
axis hole 2. The web 4 1s formed on an outer circumierential
side of the boss 1n an outward radial direction. The teeth
section 5 1s formed on an outer circumierential edge of the
web 4. The teeth section S includes a cylindrical section 13, a
disk-shaped section 14, and a plurality of teeth 15. The cylin-
drical section 13 1s connected to the outer circumierential
edge of the web 4. The disk-shaped section 14 1s formed on
one end side of the cylindrical section 13 in the outward radial
direction. The teeth 15 are formed evenly spaced on an outer
circumierential side of the cylindrical section 13 such that one
side surface of the disk-shaped section 14 1s a bottom land 16.
The web 4, the cylindrical section 13, and the disk-shaped
section 14 have almost the same thicknesses. The outer cir-
cumierential edge of the web 4 1s connected between an end
surface 19 and an end surface 22 of the cylindrical section 13,

in almost the center 1n a direction along a rotational center
axis CL.

2 Claims, 8 Drawing Sheets
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1
INJECTION-MOLDED RESIN FACE GEAR

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough indi-
cates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an 1mnjection-molded resin
face gear used to allow power transmission and rotation trans-
mission between two perpendicular axes.

2. Description of the Related Art

In recent years, 1n technical fields related to power trans-
mission devices using gears, resin gears are used being in
place of metal gears to achieve quieter operation noise,
reduced weight, and lower costs.

Based on such technical background of recent years, there
1s discussion regarding forming a face gear 100, such as that
shown 1n FI1G. 9 and FIG. 10, using resin. In the face gear 100
shown 1n the drawings, a roughly disk-shaped web 102 1s
formed on an outer circumierential side of an axis section
101. A teeth section 103 1s formed on an outer circumierential
edge of the web 102. The teeth section 103 of the face gear
100 1s formed such that teeth 104 of the teeth section 103
project towards one side surface 105 side. A plurality of teeth
104 are formed evenly spaced 1n a circumierential direction
(refer to Patent Literature 1).

Patent Literature 1: Japanese Patent Laid-open Publication
No. 2002-223673 (refer, in particular, to paragraphs 0004 to
0005, and FIG. 3 and FIG. 5)

However, when the metal face gear 100 such as that shown
in FIG. 9 and FIG. 10 are simply formed using resin, as a
result of shrinkage (formation shrinkage) of resin matenal
alter injection-molding, the outer circumierential edge side
of the web 102 collapses (curves and becomes deformed)
such that a tooth crest 106 moves in a right-hand side direction
in FIG. 10. The teeth 104 collapse (the tooth crest 106 1s
displaced to a position indicated by 106"). Gear accuracy may

deteriorate, thereby making accurate and smooth rotation
transmission diificult.

SUMMARY OF THE INVENTION

Therefore, an object of the present invention 1s to provide
an 1njection-molded resin face gear that can suppress deterio-
ration of gear accuracy caused by shrinkage of resin material
after injection-molding and allow accurate and smooth rota-
tion transmission.

The mvention according to claim 1 1s related to an injec-
tion-molded resin face gear. The injection-molded resin face
gear includes a boss, a disk-shaped web, and a teeth section.
The web 1s formed on an outer circumierential side of the boss
in an outward radial direction. The teeth section 1s formed on
an outer circumierential edge of the web. In the invention, the
teeth section includes a cylindrical section, a disk-shaped
section, and a plurality of teeth. The cylindrical section 1s
connected to the outer circumierential edge of the web. The
disk-shaped section 1s formed on one end side of the cylin-
drical section 1n the outward radial direction. The teeth are
formed evenly spaced on an outer circumierential side of the
cylindrical section, such that one side surface of the disk-
shaped section 1s a bottom land. The web, the cylindrical
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section, and the disk-shaped section are formed having
almost the same thicknesses. An entire connection section
between the web and the cylindrical section 1s positioned
between an end surface on the one end side of the cylindrical
section and an end surface on another end side that 1s an
opposite side to the one end side. The entire connection por-
tion 1s also positioned such as to be misaligned with another
side surtace of the disk-shaped section and an end surface on
the other end side of the cylindrical section, along a direction
in which a rotational center axis extends.

The mvention according to claim 2 1s the ijection-molded
resin face gear according to claim 1, 1n which the other side
surface of the disk-shaped section and the end surface on the
one end side of the cylindrical section are positioned on a
same plane. An outer peripheral surface of the disk-shaped
section and an outer peripheral surface of the teeth are posi-
tioned on a same peripheral surface. Tooth crests of the teeth
and the end surface on the other end side of the cylindrical
section are positioned on a same plane. When a thickness of
the web 1stl, alength from the end surface on the one end side
of the cylindrical section to the end surface on the other end
side along the direction in which the rotational center axis
extends 1s almost 3-t1. A length from the connection section
between the web and the cylindrical section to the end surface
on the one end side of the cylindrical section along the direc-
tion in which the rotational center axis extends 1s almost t1. A
length from the connection section between the web and the
cylindrical section to the end surface on the other end side of

the cylindrical section along the direction in which the rota-
tional center axis extends 1s almost t1.

EFFECT OF THE INVENTION

In the invention, teeth collapse caused by shrinkage of resin
material after injection-molding can be suppressed, and dete-
rioration ol gear accuracy can be suppressed. As a result,
accurate and smooth rotation transmission can be achieved.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A 1s a front view of an injection-molded resin face
gear according to an embodiment of the present invention (an
injection-molded resin face gear 1n FIG. 2 viewed from direc-
tion A);

FIG. 1B 1s an enlarged view of portion B 1n FIG. 1A;

FIG. 2 1s a side view of the injection-molded resin face gear
according to the embodiment of the present invention (viewed
from direction C 1n FIG. 1);

FIG. 3 1s arear view of the injection-molded resin face gear
according to the embodiment of the present invention (the
injection-molded resin face gear 1n FIG. 2 viewed from direc-
tion D);

FIG. 4 1s a cross-sectional view of the injection-molded
resin face gear according to the embodiment of the present
invention, in which the injection-molded resin face gear 1n
FIG. 1 1s taken along line E-E;

FIG. 5 1s an enlarged view of portion F in FIG. 4;

FIG. 6 1s an enlarged view of portion G 1n FIG. 3;

FIG. 7 1s a partially enlarged view of an outer circumier-
ential edge of the injection-molded resin face gear according
to the embodiment of the present invention, viewed from
direction H 1n FIG. 6;

FIG. 8 1s a schematic diagram of an 1njection-molding state
of the imjection-molded resin face gear according to the
embodiment of the present invention (a flow of molten resin
within a cavity of an 1injection-molding mold);
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FIG. 9 1s a perspective view of a conventional face gear;
and

FIG. 10 1s a vertical cross-sectional view of the conven-
tional face gear.

EXPLANATION OF THE REFERENC.
NUMERALS

L1

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Embodiments of the present invention will be described in
detail, with reference to the drawings.

FIG. 1 to FIG. 5 are diagrams of an injection-molded resin
face gear 1 according to an embodiment of the invention. FIG.
1A 1s a front view of the injection-molded resin face gear 1 (an
injection-molded resin face gear 1 1n FIG. 2 viewed from
direction A). FIG. 1B 1s an enlarged view of portion B 1n FIG.
1A. FIG. 2 1s a side view of the injection-molded resin face
gear 1 (viewed from direction C 1n FIG. 1). FIG. 3 1s a rear
view ol the mjection-molded resin face gear 1 (the injection-
molded resin face gear 1n FIG. 2 viewed from direction D).
FIG. 4 15 a cross-sectional view taken along line E-E 1n FIG.
1. FIG. 5 1s an enlarged view of portion F 1n FIG. 4.

As shown 1n the diagrams, the injection-molded resin face
gear 1 according to the embodiment 1ncludes a cylindrical
boss 3, a disk-shaped web 4, and a teeth section 5. The boss 3
has an axis hole 2. The web 4 1s formed on an outer circum-
terential side of the boss 3 1n an outward radial direction. The
teeth section 5 1s formed on an outer circumierential edge of
the web 4. The injection-molded face gear 1 according to the
embodiment 1s formed by injection molding, using resin
material such as polyacetal, polyamide, polyphenylene sul-
fide, and polybutylene terephthalate.

In such an imjection-molded resin face gear 1, a rotation
locking means, such as a key groove or a spline groove (not
shown), 1s formed on an mner circumierential surface of the
axis hole 1n the boss 3. The rotation locking mechanism 1s
engaged with a rotation axis 7 fitted into the axis hole 2, such
as to integrally rotate with the rotation axis 7.

The disk-shaped web 4 1s formed on an outer peripheral
surface of the boss, 1n a center section 1n a direction along a
rotational center axis CL. The web 4 extends 1n the outward
radial direction. An inner circumierential edge of the web 4 1s
connected to the outer peripheral surface of the boss 3. An
outer circumierential edge of the web 4 1s connected to the
teeth section 5. First circumierential direction ribs 11a and
second circumierential direction ribs 12a are formed on a first
side surface 8 of the web 4. The first circumierential direction
ribs 11a are formed near the boss 3 and are concentric with the
boss 3. The second circumierential direction ribs 12a are
positioned between the first circumierential directionribs 11a
and the teeth section 5, and are concentric with the first
circumierential direction ribs 11a. The first circumierential
direction ribs 11a and the second circumierential direction
ribs 12a on the first side surtace 8 are formed such as to project
from the first side surface 8 1n the shape of a ring. First
circumierential direction ribs 11b and second circumierential
direction ribs 12b are formed on a second side surface 10 of
the web 4. The first circumferential direction ribs 11b are
positioned 1n a location symmetrical with the first circumier-
ential direction ribs 11a on the first side surface 8 1n the radial
direction. The second circumierential direction ribs 12b are
positioned 1n a location symmetrical to the second circumier-
ential direction ribs 12a in the radial direction. The first cir-
cumierential direction ribs 11b and the second circumieren-
tial direction ribs 12b on the second side surface 10 are
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formed such as to project from the second side surface 10 1n
the shape of a ring. Thicknesses of the first circumierential
direction ribs 11a, the first circumferential direction ribs 11b,
the second circumierential direction ribs 12a, and the second
circumierential direction ribs 12a are almost the same as the

thickness of the web 4 (when the thickness of the web 4 1s t1,

taking 1nto consideration formation tolerance, (t1)+£0.3-(11)).
The first circumiterential direction ribs 11a and the second
circumierential direction ribs 12a are formed on the first side
surface 8 of the web 4 1n thus way. The first circumierential
direction ribs 11b and the second circumierential direction
ribs 12b are formed on the second side surface 10. As a result,
surface rigidity of the web 4 can be enhanced.

The teeth section 3 includes a ring-shaped, cylindrical sec-
tion 13, a shoulder-shaped, disk-shaped section 14, and a
plurality of teeth 15. The cylindrical section 13 1s connected
to the outer circumierential edge of the web 4. The disk-

shaped section 14 1s formed on one end side of the cylindrical
section 13 (left-hand side in FIG. 4 and FI1G. 5) 1n the outward
radial direction. The teeth 15 are formed straddling the cylin-
drical section 13 and the disk-shaped section 14. A cross-
sectional shape of the teeth section 3 1n FIG. 4 and FIG. 5 1s
a rough L-shape, formed by the cylindrical section 13 and the
disk-shaped section 14.

The teeth 15 are formed on one side surface (right-hand
side surface 1n FI1G. 4 and FIG. 5) of the disk-shaped section
14 1n the teeth section 5, evenly spaced along the circumier-
ential direction. One side surface of the disk-shaped section
14 between each tooth 15 forms a bottom land 16.

The teeth 15 are formed evenly spaced on the one side
surface (right-hand side surface 1n FIG. 4 and FIG. 5) of the
disk-shaped section 14 in the teeth section 5. An amount of
shrinkage (formation shrinkage) 1n a direction along the rota-
tional center axis CL after injection-molding differs between
a section in which the teeth 15 are formed and a section
corresponding with the bottom land 16. In other words, on a
back surface 17 side of the disk-shaped section 14 in the teeth
section 3, the section corresponding with the teeth 135 shrinks
more than the section corresponding to the bottom land 16 1n
the rotational center axis CL direction. The section corre-
sponding to the teeth 15 1s slightly drawn inward (0 1s about
(V/100) to (#100)-mm). The section that 1s drawn inward serves
as a recess 21 that extends along a tooth width direction
(radial direction) (refer to FIG. 6 and FIG. 7).

As shown 1n detail 1n FIG. 5, one end side of the teeth 15 1n
the tooth width direction (inward radial direction end side) 1s
integrally formed on the outer peripheral surface of the cylin-
drical section 13 of the teeth section 5. An end surface 22 of
another end side of the cylindrical section 13 (the right end
side 1n FIG. 4 and FIG. 5) and tooth crests 23 of the teeth 15
are flush (on a same plane with no level difference, and
positioned on a plane perpendicular to the rotational center
axis CL). Another end side of the teeth 135 1n the tooth width
direction (an outer peripheral surface 26 on the outward radial
direction end side) matches an outer peripheral surface 25 of
the disk-shaped section 14 (positioned on a same peripheral
surface of which the rotational center axis CL 1s the center).
An mward radial direction end side of the teeth section S1n a
space between each tooth 15 1s blocked by the cylindrical
section 13. An outward radial direction end side of the teeth
section 5 1s open 1n the outward radial direction. The back
surface 17 (excluding the recess 21) of the disk-shaped sec-
tion 14 1s formed flush with an end surface 19 on one end side
of the cylindrical section 13 (on a same plane with no level
difference, and positioned on a plane perpendicular to the
rotational center axis CL).
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Asshown 1n FIG. 5, the inner circumierential surface of the
cylindrical section 13 1n the teeth section 5 1s connected to the
outer peripheral surface of the web 4 such that a line 24 and
the second side surface 10 of the web 4 almost match (posi-
tioned on a same plane). The line 24 1s the bottom land 26,
which 1s one side surface of the disk-shaped section 14, that 1s
extended 1n the inward radial direction. As a result of this
coniiguration, the shrinkage amount (formation shrinkage) of
resin 1n the imward radial direction 1n the njection-molded
face gear 1 after injection molding 1s almost equal between a
left-hand side section in FIG. 5 and a right-hand side section
in FIG. 5, with the web 4 as a boundary. As a result, the
collapse of the teeth 15, as shown 1n FI1G. §, does not occur. In
other words, the tooth crests 23 do not move to a position 23’
that 1s further to the right-hand side 1n FIG. 5 than a base
position, nor does the tooth crests 23 move to a position 23"
that 1s further to the left-hand side 1n FIG. 5 than the base
position. Therefore, a gear can be constructed to have high
accuracy. A meshing position of the injection-molded resin
face gear 1 according to the embodiment, at which the injec-
tion-molded resin face gear 1 meshes with a mating gear, 1s
highly accurate. Therefore, a highly accurate rotation trans-
mission can be achieved.

A connection position between the outer circumierential
edge of the web 4 and the cylindrical section 13 1s as follows.
When the thickness of the web 4 1s t1, a length from the
second side surface 10 of the web 4 to the end surface 19 on
one end side of the cylindrical section 13, along a direction 1n
which the rotational center axis extends, 1s almosttl. A length
from the first side surface 8 of the web 4 to the end surface 22
on the other end of the cylindrical section 13, along the
direction 1in which the rotational center axis extends, 1s almost
t1. However, the embodiment 1s not limited thereto. In other
words the connection position between the outer circumier-
ential edge of the web 4 and the cylindrical section 13 can be
shifted closer to the tooth crest 23 than that shown 1n FIG. 4
and FIG. 5, as long as gear accuracy can be kept within arange
of desired accuracy (for example, the outer circumierential
edge of the web 4 can be connected to the inner circumieren-
tial surface of the cylindrical section 13 and the connection
position can be shifted to a rnight-hand direction along the
rotational center axis CL). Alternatively, the connection posi-
tion can be shifted closer to the back surface 17 to the disk-
shaped section 14 that that in FIG. 4 and FIG. 5. However,
regardless of the configuration to be used, the second side
surtace 10 of the web 4 and the back surface 17 of the disk-
shaped section 14 are positioned to be misaligned 1n the
direction along the rotational center axis CL (the direction 1n
which the rotational center axis CL extends). The second side
surtace 10 of the web 4 1s positioned closer to the tooth crests
23 of the teeth 15 than the back surface 17 of the disk-shaped
section 14. The entire connection section between the outer
circumierential edge of the web 4 and the cylindrical section
13 1s positioned between the end surtface 19 on one end side of
the cylindrical section 13 and the end surface 22 on the other
end side (the end surface positioned opposite to the end sur-
face 10 on the one end side, 1n the direction in which the
rotational center axis CL extends). In addition, the entire
connection section 1s misaligned with the end surface 19 on
the one end side (the back surface 17 of the disk-shaped
section 14) and the end surface 22 on the other end side, 1n the
direction 1n which the rotational center axis CL extends. In
other words, the first side surface 8 of the web 4 1s drawn
inward towards the end surface 19 on one end side, such that
a level difference with the end surface 22 on the one end side
of the cylindrical section 13 1s formed. The second side sur-
tace 10 of the web 4 1s drawn inward towards the end surface
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22 on the other end side, such that a level difference with the
side surface 19 on the one end side of the cylindrical section
13 1s formed.

Here, as shown 1n FIG. 4, a thickness (t2) of the cylindrical
section 13 of the teeth section 5 and a thickness (t3) of the
disk-shaped section 14 are almost the same thickness as the
thickness (t1) of the web 4 (taking 1nto consideration forma-
tion length accuracy, etficiency with which the cavity 1s filled
with molten resin, cooling period after injection molding,
desired rigidity, and the like, the thickness has a lower thresh-
old of about 0.7-t1 and an upper threshold of about 1.3-11).

As shown 1n FIG. 4 and FIG. 3, the injection-molded resin
face gear 1 according to the embodiment 1s formed such that
the end surfaces of the first circumiferential direction ribs 11a
and the end surfaces of the second circumierential direction
ribs 12a are positioned on a line extending 1n the inward radial
direction of the tooth crests 23. The injection-molded resin
face gear 1 according to the embodiment 1s also formed such
that the end surfaces of the first circumierential direction ribs
11b and the end surfaces of the second circumierential direc-
tion ribs 12b are positioned on a line extending 1n the inward
radial direction of the back surface 17 of the disk-shaped
section 14 (the end surface 19 on the one end side).

The mjection-molded resin face gear 1 according to the
embodiment can be formed such that a projection length from
the web 4 of at least one of the first circumfierential ribs 11a,
the first circumierential ribs 11b, the second circumierential
ribs 12a, and the second circumierential ribs 12b 1s changed
(for example, the end surface of the first circumierential ribs
11b 1s positioned further inward than the line extending in the
inward radial direction of the back surface of the disk-shaped
section 14 [the right-hand side in FIG. 4 and FIG. 5] and the
end surface of the second circumierential ribs 12b 1s formed
to project further outward than the line extending 1n the out-
ward radial direction of the back surface 17 of the disk-shaped
section 14 [the left-hand side in FI1G. 4 and FIG. 5]), and the
thickness of at least one of the first circumterential ribs 11a,
the first circumierential ribs 11b, the second circumterential
ribs 12a, and the second circumfterential ribs 12b differs from
the other sections. Therefore, the injection-molded resin face
gear 1 can be formed such that the surface rigidity of the web
4 and the overall formation shrinkage are balanced, thereby
suppressing the collapse of the tooth crests 23 within the
range of desired accuracy.

The mjection-molded resin face gear 1 according to the
embodiment can be formed such that the positions of the back
surface 17 of the disk-shaped section 14 and the end surface
19 of the one end side of the cylindrical section 13 are mis-
aligned along the direction 1n which the rotational center axis
CL extends, as long as the overall formation shrinkage can be
balanced and the collapse of the tooth crests 23 can be sup-
pressed within the range of desired accuracy. Alternatively,
the imjection-molded resin face gear 1 according to the
embodiment can be formed such that the positions of the tooth
crests 23 and the end surface 22 on the other end side of the
cylindrical section 13 are misaligned along the direction 1n
which the rotational center axis CL extends.

The mjection-molded resin face gear 1 according to the
embodiment can be formed such that the outer peripheral
surface 25 of the disk-shaped section 13 and the outer periph-
eral surface 26 of the teeth 15 are misaligned along the radial
direction, as long as the overall formation shrinkage can be
balanced and the collapse of the tooth crests 23 can be sup-
pressed within the range of desired accuracy.

The mjection-molded resin face gear 1 according to the
embodiment can be formed such that the connection position
between the boss 3 and the web 4 1s shifted along the direction
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in which the rotational center axis CL extends, as long as the
overall formation shrinkage can be balanced and the collapse
of the tooth crests 23 can be suppressed within the range of
desired accuracy. Alternatively, the shape of the boss 3 can be
changed accordingly.

FIG. 8 1s a schematic diagram of an injection-molding state
of the injection-molded resin face gear according to the
embodiment of the present invention (a flow 32 of molten
resin within a cavity 31 of an mnjection-molding mold 30). As
shown 1n FIG. 8, the molten resin discharged 1nto the cavity
31 from a gate 33 1s divided into a tlow 32 that flows 1n an
inward radial direction towards a section (3) within the cavity
31 forming the boss and a flow 32 that flows 1n an outward
radial direction towards a section (5) within the cavity 31
forming the teeth section. The flow 32 of molten resin flowing
through a section (4) within the cavity 31 forming the web 1n
the outward radial direction flows into a section (13) within
the cavity 31 forming the cylindrical section of the teeth
section. The flow 32 of molten resin flows within the section
(5) withun the cavity 31 forming the teeth section such as to
collect gas within the section (5) within the cavity 31 forming
the teeth section 1n a back surface side outer circumierential
end 34 ofasection (14) forming the disk-shaped section of the
teeth section. As a result, when the injection-molded resin
face gear 1 (after injection molding) 1s removed from the
injection-molding mold 30, the teeth 15 are formed with high
accuracy, without formation defects in the teeth 15 caused by
gas within the cavity.

As described above, the injection-molded resin face gear 1
according to the embodiment can suppress the collapse of the
teeth 15 caused by the shrinkage (formation shrinkage) of
resin after injection molding. As a result, the gear 1s highly
accurate and rotation transmission accuracy 1s enhanced.

As described above, the recess 21 1s formed on the back
surtace 17 of the disk-shaped section 14, caused by a differ-
ence 1n shrinkage (formation shrinkage) after injection mold-
ing between the section corresponding to the teeth 15 of the
disk-shaped section 14 and the section corresponding to the
bottom land 16. However, other than the recess 21 caused by
the difference in shrinkage of the resin, regular or irregular
miniscule recesses (for example, a recess shaped as 11 a por-
tion of a sphere has been cut out) can also be formed.

A draft (not shown) 1s attached as required to the inner
circumierential surfaces and the like of the first circumieren-
tial ribs 11a, the first circumferential ribs 11b, the second
circumfierential ribs 12a, the second circumfterential ribs 12b,
and the cylindrical section 13

INDUSTRIAL APPLICABILITY

The imjection-molded resin face gear of the present mven-
tion can allow power transmission between two perpendicu-
lar axes. Theretfore, in addition to being used 1n power trans-
mission machines transmitting power from a driving side to a
driven side, the injection-molded resin face gear can be
widely used in rotation transmission machines, such as sen-
sors, requiring highly accurate rotation transmaission between
two perpendicular axes.

What 1s claimed 1s:

1. An injection-molded resin face gear including a boss, a
disk-shaped web formed on an outer circumierential side of
the boss 1n an outward radial direction, and a teeth section
formed on an outer peripheral edge of the web, wherein:

the teeth section includes a cylindrical section connected to

the outer peripheral edge of the web, a disk-shaped
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section formed on one end side of the cylindrical section
in the outward radial direction, and a plurality of teeth
formed evenly spaced on an outer circumierential side of
the cylindrical section such that one side surface of the
disk-shaped section 1s a bottom land;

[the web.] a thickness of the cylindrical section],] and a
thickness of the disk-shaped section have [same thick-
nesses] a lower threshold of 0.7 t1 and an upper thresh-

old of 1.3 tI where ti is a thickness of the web; and

an entire connection section between the web and the cylin-
drical section 1s positioned between an end surface on
the one end side of the cylindrical section and an end
surface on another end side that 1s an opposite side to the
one end side, and 1s positioned such as to be misaligned
with another side surface of the disk-shaped section and
an end surface on the other end side of the cylindrical
section, along a direction in which a rotational center

ax1s extends.
2. An 1njection-molded resin face gear including a boss, a
disk-shaped web formed on an outer circumierential side of
the boss 1n an outward radial direction, and a teeth section

formed on an outer peripheral edge of the web, wherein:

the teeth section includes a cylindrical section connected to
the outer peripheral edge of the web, a disk-shaped
section formed on one end side of the cylindrical section
in the outward radial direction, and a plurality of teeth
formed evenly spaced on an outer circumierential side of
the cylindrical section such that one side surface of the
disk-shaped section 1s a bottom land;

[the web,] a thickness of the cylindrical section],] and a
thickness of the disk-shaped section have [same thick-
nesses] a lower threshold of 0.7 t1 and an upper thresh-
old of 1.3 tI where tl is a thickness of the web;

an entire connection section between the web and the cylin-
drical section 1s positioned between an end surface on
the one end side of the cylindrical section and an end
surface on another end side that 1s an opposite side to the
one end side, and 1s positioned such as to be misaligned
with another side surface of the disk-shaped section and
an end surface on the other end side of the cylindrical
section, along a direction in which a rotational center
axis extends:

another side surface of the disk-shaped section and the end
surface on the one end side of the cylindrical section are
positioned on a same plane, an outer peripheral surface
of the disk-shaped section and an outer peripheral sur-
face of the teeth are positioned on a same peripheral
surface, tooth crests of the teeth and the end surface on
the other end side of the cylindrical section are posi-
tioned on a same plane;

when a thickness of the web 1s t1, a length from the end
surface on the one end side of the cylindrical section to
the end surface on the other end side along the direction
in which the rotational center axis extends 1s 3-t1;

a length from the connection section between the web and
the cylindrical section to the end surface on the one end
side of the cylindrical section along the direction 1n
which the rotational center axis extends 1s t1; and

a length from the connection section between the web and
the cylindrical section to the end surface on the other end
side of the cylindrical section along the direction in
which the rotational center axis extends 1s t1.
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