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(57) Abstract: Provided is a power steering device that can reduce output pulley maximum-generated-stress. The output
pulley of the power steering device is provided with a fastening part at the periphery of a screw insertion hole of a hub
part. The fastening part is a region in which: in an axial-direction cross-section of the output pulley passing through the
rotational axis line of a nut, a minor angle from among the relative angles between a tangent line of the inner surface of
the output pulley and the rotational axis line of the nut becomes gradually smaller from the rotational axis line side of the
nut towards the radial-direction outer side thereof; and when a 45 degree portion serves as a boundary section between the
hub part and a winding part, the region is positioned, in the radial direction, more towards the inside than the boundary
section. The region overlaps a screw head in the radial-direction of the screw.
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Claim 1 and claim 11 share the common technical feature of “a power steering
device provided with: a steering shaft which steers steered wheels by moving in
a shaft direction according to the rotation of a steering wheel; a nut provided
in a ring shape so as to surround the steering wheel; a ball thread mechanism that
moves the steering shaft with respect to the nut in a rotational axis line direction
of the nut, the ball thread mechanism having a steering shaft-side ball thread
groove, which is provided on an outer circumferential side of the steering shaft
and has a spiral groove shape, a nut-side ball thread groove, which is provided
on an inner circumferential side of the nut, has a spiral groove shape, and together
withasteeringshaft-sideball threadgroove, constitutesaball circulationgroove,
a plurality of balls provided in the ball circulation groove, and a circulation
mechanism that circulates the plurality of balls from one end to the other end
of theball circulation groove; an output pulley having a hub part, which is provided
facing one side end surface of the nut in the rotational axis line direction of
the nut and made of a resin material, a winding part, which is provided integrally
with the hub part and made of a resin material in a cylindrical shape, and a screw
insertionhole, whichisprovidedinthe hubpart andpasses throughinthe rotational
axis line direction of the nut; a screw inserted into the screw insertion hole,
the screw having a head portion and a shaft portion in which a thread hole of a
male thread is formed and allowing the nut and the output pulley to be fastened
to each other; an input pulley disposed offset in a radial direction from the
rotational axis line of the nut; a transmission member disposed hanging from the
output pulley and the input pulley, and transmitting the rotation of the input
pulley to the output pulley; and an electric motor for rotationally driving the
input pulley”.

However, said technical feature does not make a contribution over the prior
art in light of the disclosure of document 1, and thus cannot be considered a special
technical feature.

Also, therearenoother identical or corresponding special technical features
between these inventions.

Inaddition, theclaims areclassifiedintotwo inventions respectively having
the following special technical features.

(Invention 1) Claims 1-10

The output pulley is provided with a fastened part around the screw insertion hole
of the hub part. In the fastened part, a minor angle among relative angles defined,
between the rotational axis line of the nut and an inner surface tangential line
of the output pulley, in a cross—section in an axial direction of the output pulley
passing through the rotational axis line of the nut gradually decreases from the
rotational axis line side of the nut toward the outside in the radial direction.
When the portion at which the minor angle is 45° is set as a boundary portion between
the hub part and the winding part, the fastened part is a region positioned further
inward than the boundary portion in the radial direction, and overlapping the head
portion of the screw in the radial direction of the screw.

(Invention 2) Claims 11-15

When a material thickness of the output pulley in the rotational axis line direction
of the nut is defined as the wall thickness of the output pulley, the output pulley
is provided with: a thin wall portion provided in a predetermined region disposed
outside the screw insertion hole in the radial direction of the nut; and a thick
wall portion havingawall thickness greater than the thinwall portion and provided
in a region that is adjacent to the thin wall portion in a direction around the
rotational axis line of the nut, wherein a radial dimension, which is the distance,
in the thick wall portion, from the rotational axis line of the nut, is equal to
the radial dimension in the thin wall portion.
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Claims 11-15 are not an invention in the same category that includes all
matters specifying the invention of claim 1. In addition, as a result of examining
theclaimsidentifiedasinventionl, theinventionofclaimsll-15isnotaninvention
that canbe examined substantially without additional prior art search and judgment.
Furthermore, there are no other circumstances to consider that it is more efficient
to examine the invention of claims 11-15 together with the invention of claims
1-10. Therefore, it is impossible to classify claims 11-15 as invention 1.

Document 1: US 2014/0260728 A1 (TRW AUTOMOTIVE U. S. LLC.) 18 September 2014, entire
text, fig. 1, 3
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