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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The presentinvention relates to a hand tool and
method for manufacturing the same.

Description of the Prior Art

[0002] Hand tools, such as open-end wrenches,
closed-end wrenches, torx wrenches, ratchet wrenches,
sockets, are provided with at least one opening config-
ured to be sleeved with a fastener, and a size of each of
said opening is conformed with a metric size or an impe-
rial size so as to apply to the fastener to be rotated. The
conventional fasteners have various sizes in the metric
standard and the imperial standard, and a conventional
hand tool is suitable to use in two sizes of the fasteners
at most. Therefore, the operator has to prepare a number
of hand tools of different specifications or sizes for oper-
ation, which is inconvenient to carry and high cost.
[0003] To dissolve the problem as described above, a
hand tool with an opening suitable for two different sizes
of fasteners are provided, and the opening is defined by
a plurality of sidewalls processed with convex surfaces,
engaging grooves, abutting surface, or the like, which
has a complicate structure and a high processing cost,
and the fasteners are easy to deform or disengage there-
from due to small contact area.

[0004] The presentinventionis, therefore, arisen to ob-
viate or at least mitigate the above-mentioned disadvan-
tages.

SUMMARY OF THE INVENTION

[0005] The main object of the present invention is to
provide a hand tool and method for manufacturing the
same, and the hand tool is suitable to fasteners in differ-
ent sizes and has a simple structure and is easy to man-
ufacture.

[0006] To achieve the above and other objects, the
present invention provides a method for manufacturing
a hand tool, including following steps of: determining a
target size according to a first standard range and a sec-
ond standard range; and forming a hand tool body ac-
cording to the target size. The hand tool body includes
an opening and a plurality of sidewalls defining the open-
ing, and a distance between two said sidewalls radially
opposite to each other corresponds to the target size.
One of the first standard range and the second standard
range is a metric size range, and the other of the first
standard range and the second standard range is an im-
perial size range. The first standard range includes a first
upper limit value and a first lower limit value, and the
second standard range includes a second upper limit val-
ue and a second lower limit value. When the first lower
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limit value is between the second lower limit value and
the second upper limit value, the target size is determined
to be greater than or equal to the first lower limit value
and less than or equal to at least one of the first upper
limit value and the second upper limit value. When the
first lower limit value is greater than the second lower
limit value and the second upper limit value, the target
size is determined to be greater than or equal to the first
lower limit value and less than or equal to the first upper
limit value.

[0007] To achieve the above and other objects, the
present invention further provides a hand tool, manufac-
tured by the method as described above. The hand tool
is a wrench or a socket, and the opening is disposed on
one end of the hand tool body and configured to be as-
sembled with a fastener.

[0008] The present invention will become more obvi-
ous from the following description when taken in connec-
tion with the accompanying drawings, which show, for
purpose of illustrations only, the preferred embodi-
ment(s) in accordance with the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

Fig. 1 is a stereogram of a first preferable embodi-
ment of the present invention;

Fig. 2 is a side view of the first preferable embodi-
ment of the present invention;

Fig. 3 a stereogram of a second preferable embod-
iment of the present invention; and

Fig. 4 is a stereogram of a third preferable embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0010] Please refer to Figs. 1 to 2 for a first preferable
embodiment of the present invention. A method for man-
ufacturing a hand tool of the present invention includes
following steps of: determining a target size according to
a first standard range and a second standard range; and
forming a hand tool body 10 according to the target size.
[0011] One of the first standard range and the second
standard range is a metric size range, and the other of
the first standard range and the second standard range
is an imperial size range. The first standard range in-
cludes afirst upper limit value and afirst lower limit value,
and the second standard range includes a second upper
limit value and a second lower limit value. When the first
lower limit value is between the second lower limit value
and the second upper limit value, the target size is de-
termined to be greater than or equal to the first lower limit
value and less than or equal to at least one of the first
upper limit value and the second upper limit value. When
the first lower limit value is greater than the second lower
limit value and the second upper limit value, the target
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size is determined to be greater than or equal to the first
lower limit value and less than or equal to the first upper
limit value. The hand tool body 10 includes an opening
11 and a plurality of sidewalls 12 defining the opening
11, and a distance between two said sidewalls 12 radially
opposite to each other corresponds to the target size.
Therefore, the opening 11 can be used for fasteners in
both the metric standard and the imperial standard, and
the hand tool is convenient to process and provides wide
range of applications and good operating stability.
[0012] In this embodiment, the first standard range is
the imperial size range, and the second standard range
is the metric size range. Take size 11/16" and size 17mm
as an example, the imperial size range conforming to the
standard is between 17.51 mm (the first lower limit value)
and 17.76 mm (the first upper limit value), and the metric
size range conforming to the standard is between 17.05
mm (the second lower limit value) and 17.30 mm (the
second upper limit value). The target size may be deter-
mined between 17.51 mm and 17.76 mm (such as
17.67mm) so that the opening 11 is conformed to the
imperial size range and can be used for the fastener in
size 11/16"; the target size is close to the metric size
range so that the opening 11 is also usable for the fas-
tener in size 17 mm, which is convenient to manufacture.
[0013] Preferably, when the target size is within the
first standard range and outside of the second standard
range, a difference between the target size and the sec-
ond lower limit value is less than or equal to 0.8 mm.
When the first lower limit value is greater than the second
lower limit value and the second upper limit value, a dif-
ference between the first lower limit value and the second
upper limit value is less than or equal to 0.4 mm, which
avoids large size difference and allows the plurality of
sidewalls 12 to be stably abutted against the fastener.
Specifically, the method for manufacturing the hand tool
is to form the distance between the two said sidewalls
12 to be the same with the target size, which allows the
two said sidewalls 12 to be stably abutted against the
fasteners with different sizes. The plurality of sidewalls
12 are unnecessary to be further processed and can pro-
vide stable abutment with the fastener so as to have good
operation effect.

[0014] The method for manufacturing the hand tool fur-
ther includes a step of arranging a first size mark 20 cor-
responding to the metric size range and a second size
mark 30 corresponding to the imperial size range on the
hand tool body 10. The first size mark 20 and the second
size mark 30 respectively include at least one of charac-
ters, numbers and patterns, as shown in figures 1 and 2,
which is convenient to use. Preferably, the method for
manufacturing the hand tool further includes a step of
arranging at least one recognition structure 40 on the
hand tool body 10. When the target size is within the
metric size range, one of the at least one recognition
structure 40 is arranged adjacent to or at the first size
mark 20. When the target size is within the imperial size
range, one of the at least one recognition structure 40 is
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arranged adjacent to or at the second size mark 30 so
as to show the standard size to which the opening 11
conforms. In this embodiment, the at least one recogni-
tion structure 40 includes a first recognition portion 41
corresponding to the first size mark 20 and a second
recognition portion 42 corresponding to the second size
mark 30. The first recognition portion 41 and the second
recognition portion 42 respectively include a pattern with
a round, oval or polygonal shape. When the target size
is within one of the metric size range and the imperial
size range and outside of the other of the metric size
range and the imperial size range, the first recognition
portion 41 is different from the second recognition portion
42, such as hexagonal borders and round borders shown
in figures 1 and 2. Shapes of the first recognition portion
41 and the second recognition portion 42 are different to
each other so that it is convenient to know that a size of
the opening 11 is conformed to the imperial size range
of size 11/16" and also conformed to the metric size
range of size 17 mm. In other embodiment, the at least
one recognition structure may include patterns, concave
or convex structures, color blocks, colored text, or the
like. For example, one of the first and the second size
marks conformed to the standard may include a red pat-
tern, and one of the first and the second size marks non-
conformed to the standard may include a green pattern;
one of the first and the second size marks conformed to
the standard may include a round border, and one of the
first and the second size marks non-conformed to the
standard may have no border.

[0015] The method for manufacturing the hand tool fur-
ther includes step of forming a plurality of notches 13
communicated with the opening 11, and each of the plu-
rality of notches 13 is located between adjacent two of
the plurality of sidewalls 12, which is convenient to be
assembled with the fastener and prevents corners of the
fastener from abrasion.

[0016] Please refer to figure 3 for a second preferable
embodiment of the presentinvention. When the first low-
er limit value is between the second upper limit value and
the second lower limit value, the target size is determined
to be between the first lower limit value and the second
upper limit value. In this embodiment, the first standard
range is the metric size range, and the second standard
range is the imperial size range. Take size 5/8" and size
16 mm as an example, the imperial size range conforming
to the standard is between 15.91 mm (the second lower
limit value) and 16.16 mm (the second upper limit value),
and the metric size range conforming to the standard is
between 16.05 mm (the first lower limit value) and 16.27
mm (the first upper limit value). The target size may be
determined between 16.05 mm 16.16 mm (such as
16.15mm) so that the opening 11a is conformed to both
the imperial size range and the metric size range, which
has a wide range of applications. When the target size
is respectively within the metric size range and the im-
perial size range, the shapes of the first recognition por-
tion 41 and the second recognition portion 42 are the



5 EP 4 364 892 A1 6

same so as to represent that the opening 11a is con-
formed to two respective sizes. The hand tool body 10a
may include a plurality of the opening 11a, 11b, shapes,
size and types of said openings 11a, 11b may be identical
to or different from one another.

[0017] The present invention further provides a hand
tool, manufactured by the method as described above.
The hand tool may be a wrench (as shown in figures 1-3)
or a socket (as shown in figure 4), and the opening 11,
11a, 11b, 11c is disposed on one end of the hand tool
body 10, 10a, 10b. The distance between the two said
sidewalls 12 is between a lower limit value of one of the
metric size range and the imperial size range and an
upper limit value of the other of the metric size range and
the imperial size range so that the opening 11a is con-
formed to both the imperial size range and the metric size
range.

[0018] Although particular embodiments of the inven-
tion have been described in detail for purposes of illus-
tration, various modifications and enhancements may be
made without departing from the spirit and scope of the
invention. Accordingly, the invention is not to be limited
except as by the appended claims.

Claims

1. A method for manufacturing a hand tool, including
following steps of:

determining a target size according to a first
standard range and a second standard range;
and

forming a hand tool body (10, 10a, 10b) accord-
ing to the target size, wherein the hand tool body
(10, 10a, 10b) includes an opening (11, 11a, 11b
11c) and a plurality of sidewalls (12) defining the
opening (11, 11a, 11b 11c¢), and a distance be-
tween two said sidewalls (12) radially opposite
to each other corresponds to the target size;
wherein one of the first standard range and the
second standard range is a metric size range,
and the other of the first standard range and the
second standardrange is an imperial size range;
the first standard range includes a first upper
limit value and a first lower limit value, the sec-
ond standard range includes a second upper
limit value and a second lower limit value; when
the first lower limit value is between the second
lower limit value and the second upper limit val-
ue, the target size is determined to be greater
than or equal to the first lower limit value and
lessthan orequal to atleast one of the first upper
limit value and the second upper limit value;
when the first lower limit value is greater than
the second lower limit value and the second up-
per limit value, the target size is determined to
be greater than or equal to the first lower limit
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value and less than or equal to the first upper
limit value.

The method for manufacturing the hand tool of claim
1, wherein when the target size is within the first
standard range and outside of the second standard
range, a difference between the target size and the
second lower limit value is less than or equal to 0.8
mm.

The method for manufacturing the hand tool of claim
1, wherein when the first lower limit value is greater
than the second lower limit value and the second
upper limit value, a difference between the first lower
limit value and the second upper limit value is less
than or equal to 0.4 mm.

The method for manufacturing the hand tool of claim
1, further arranging a first size mark (20) correspond-
ing to the metric size range and a second size mark
(30) corresponding to the imperial size range on the
hand tool body (10, 10a, 10b), wherein the first size
mark (20) and the second size mark (30) respectively
include at least one of characters, numbers and pat-
terns.

The method for manufacturing the hand tool of claim
4, further arranging at least one recognition structure
(40) on the hand tool body (10, 10a, 10b), wherein
when the target size is within the metric size range,
one of the at least one recognition structure (40) is
arranged adjacent to or at the first size mark (20);
and when the target size is within the imperial size
range, one of the at least one recognition structure
(40) is arranged adjacent to or at the second size
mark (30).

The method for manufacturing the hand tool of claim
4, further arranging a first recognition portion (41)
corresponding to the first size mark (20) and a sec-
ond recognition portion (42) corresponding to the
second size mark (30) on the hand tool body (10,
10a, 10b), wherein when the target size is within one
of the metric size range and the imperial size range
and outside of the other of the metric size range and
the imperial size range, the first recognition portion
(41) is different from the second recognition portion
(42).

The method for manufacturing the hand tool of claim
6, wherein when the target size is within the first
standard range and outside of the second standard
range, a difference between the target size and the
second lower limit value is less than or equal to 0.8
mm; the method for manufacturing the hand tool fur-
ther includes step of forming a plurality of notches
(13) communicated with the opening (11, 11a, 11b
11c), each of the plurality of notches (13) is located
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between adjacent two of the plurality of sidewalls
(12); when the target size is within the metric size
range and the imperial size range, shapes of the first
recognition portion (41) and the second recognition
portion (42) are the same; when the target size is
within one of the metric size range and the imperial
size range and outside of the other of the metric size
range and the imperial size range, the shapes of the
first recognition portion (41) and the second recog-
nition portion (42) are different; and the first recog-
nition portion (41) and the second recognition portion
(42) respectively include a pattern with a round, oval
or polygonal shape.

The method for manufacturing the hand tool of claim
1, wherein when the first lower limit value is between
the second upper limit value and the second lower
limit value, the target size is determined between the
first lower limit value and the second upper limit val-
ue.

A hand tool, manufactured by the method of claim
1, wherein the hand tool is a wrench or a socket, and
the opening (11, 11a, 11b 11c) is disposed on one
end of the hand tool body (10, 10a, 10b) and config-
ured to be assembled with a fastener.

The hand tool of claim 9, wherein the distance is
between a lower limit value of one of the metric size
range and the imperial size range and an upper limit
value of the other of the metric size range and the
imperial size range.
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