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57 ABSTRACT
A manufacturing method of a tool bit of a foldable repairing
(21) Appl. No.: 14/583,589 tool set includes a material preparing step, an unnecessary
material removing step and a material bending step. Wherein,
a stick with a designated length is prepared firstly, where one
(22) Filed: Dec. 27, 2014 end of the stick is a bending portion, and another end of the
stick is an embodying portion; and then, at least one side of
the bending portion is partially removed so as to form a
Related U.S. Application Dat smooth surface thereof; finally, the bending portion are bent
clate ppiicatiofnt Latd so as to form a tool bit with a pivoting hole. Under this
(62) Division of application No. 13/657,869, filed on Oct. arrangement, said tool bits are pivotally assembled in a tool
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base so as to form a foldable repairing tool set.
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METHOD OF MANUFACTURING A TOOL
BIT OF A FOLDABLE REPAIRING TOOL SET

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This is a division of co-pending application Ser. No.
13/657,869, filed on Oct. 23, 2012.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a manufacturing
method of a tool bit, and more particularly to a method of
manufacturing a tool bit of a foldable repairing tool set.
[0004] 2. Description of Related Art

[0005] In order to produce a conventional tool bit for a
foldable repairing tool set, one end of a stick is bent so as to
form a pivoting hole, and another end of the stick is machined
s0 as to form an embodying portion. Under this arrangement,
said tool bits are pivotally assembled in a tool base so as to
form a conventional foldable tool set.

[0006] A size of the pivoting hole is uniform for said tool
bits with different sizes. When a thickness of the stick is too
large, the stick will break easily upon the bending process or
even cannot be bent, so that a stability of manufacturing said
tool bits becomes worse and a life time of a mold for manu-
facturing said tool bits becomes shorten. Referring to FIG. 15,
which shows a bent stick which is applied in a conventional
manufacturing method of conventional tool bit. A center line
of'the rotating axis of the stick is labeled as D0, while a length
of the embodying portion of the stick is labeled as LO. As
shown in FIG. 15, a radius of bending increases as the thick-
ness of the conventional stick 10 increases, so that a length of
the conventional stick 10 is extended and a cost of said manu-
facturing method is increased. In addition, a volume and a
weight of the conventional stick 10 are both increased as the
length of the conventional stick 10 is extended, so that a user
cannot carry the conventional foldable tool set easily. More-
over, appearances of said tool bits will not be uniform if said
tool bits are made by said conventional manufacturing
method.

[0007] Another conventional manufacturing method of a
tool bitis applied by a forging process so that the tool bits with
uniform appearances are produced. However, the forging pro-
cess is expensive. In addition, after the forging process, an
annealing process must be applied to remove the stress inside
the stick which is caused by the forging process and to be
compatible with a further flattening process. Under this
arrangement, an excess decarburization might occur upon a
mass production of said tool bits after the annealing process
so that a mechanical strength of said tool bit will be weak-
ened. Moreover, parts of the conventional stick 10 where said
flattening process is applied to suffer a solidification phenom-
enon, while these solidified sticks are not suitable in a further
cutting process.

[0008] Other conventional manufacturing method of a tool
bit is applied by a suppressing process where a bending por-
tion of the conventional stick is suppressed before a bending
process and a pressing process is applied to remove the
unnecessary material so that the tool bits with uniform
appearances are produced. However, after the suppressing
process, the bending portion of the conventional stick is
solidified, and the bending portion of the conventional stick
will break easily upon the bending process or even cannot be
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bent, so that a stability of manufacturing said tool bits
becomes worse and a life time of a mold for manufacturing
said tool bits becomes shorten. In addition, during the press-
ing process, when a thickness of the conventional stick is too
large, an appearance of a cut plane is unsmooth, so that an
appearance of the conventional tool bit which is made of said
stick will not be uniform.

[0009] The present invention has arisen to mitigate and/or
obviate the disadvantages of the conventional.

SUMMARY OF THE INVENTION

[0010] The main objective of the present invention is to
provide a manufacturing method.

[0011] To achievethe objective, a manufacturing method of
a tool bit of a foldable repairing tool set comprises the fol-
lowing steps:

[0012] (a) material preparing step: a stick with designated
length is prepared; the stick has an embodying portion formed
at one end thereof; the stick has a bending portion formed at
another end thereof;

[0013] (b)unnecessary material removing step: at least one
side of the bending portion is removed via a cutting method to
achieve a designated thickness of the bending portion so as to
form a machining plane which has a smooth texture on a
surface of the bending portion; and

[0014] (c)material bending step: the bending portion of the
stick is bent so as to form a tool bit with a pivoting hole.
Wherein in the unnecessary material removing step, the upper
part of the bending portion of the stick is partially removed so
as to form a machining plane; a connecting plane is formed
between the machining plane and the embodying portion; a
thickness of the connecting plane is reduced gradually from
the embodying portion toward the bending portion; wherein
in the material bending step, the bending portion is bent to a
bottom part of the bending portion which is opposite to the
machining plane so that a terminal end of the bending portion
corresponds to the bottom part of the bending portion; in the
unnecessary material removing step, the bottom part of the
bending portion of the stick is partially removed so as to form
a sub machining plane; a sub connecting plane is formed
between the sub machining plane and the embodying portion;
another thickness of the sub connecting plane is reduced
gradually from the embodying portion toward the bending
portion; in the material bending step, the bending portion is
bent to the sub machining plane so that the terminal end of the
bending portion corresponds to the sub machining plane; the
present invention further comprises a second unnecessary
material removing step; the second unnecessary material
removing step is proceeded after the material bending step is
finished; wherein an outer part of the bending portion is
partially removed so as to form an inferior machining plane;
an inferior connecting plane is formed between the inferior
machining plane and the embodying portion; a inferior thick-
ness of the inferior connecting plane is reduced gradually
from the embodying portion of the stick toward the bending
portion of the stick; wherein in the unnecessary material
removing step, the upper part of the bending portion of the
stick and the bottom part of the bending portion of the stick
are partially removed simultaneously so as to form the
machining plane and the sub machining plane respectively;
the connecting plane is formed between the machining plane
and the embodying portion; the sub connecting plane is
formed between the sub machining plane and the embodying
portion; the thickness of the connecting plane is reduced
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gradually from the embodying portion toward the bending
portion; another thickness of the sub connecting plane is
reduced gradually from the embodying portion toward the
bending portion; in the material bending step, the bending
portion is bent to the sub machining plane; the designated
thickness of the bending portion of the stick is smaller than
another designated thickness of the embodying portion of
stick; the present invention further comprises an embodying
portion machining step; the embodying portion machining
step is selectively progressed between the material preparing
step and the unnecessary material removing step, the unnec-
essary material removing step and the material bending step
and progressed after the material bending step; the embody-
ing portion machining step is achieved by another cutting
method.

[0015] Further benefits and advantages of the present
invention will become apparent after a careful reading of the
detailed description with appropriate reference to the accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG.1 is a flow chart of a manufacturing method of
a tool bit of a foldable repairing tool set according to a main
embodiment of the present invention;

[0017] FIG. 2 is a machining sketch chart of the main
embodiment of the present invention for showing an upper
part of a stick is machining;

[0018] FIG. 3 is a machining sketch chart of the main
embodiment of the present invention for showing a bottom
part of the stick is machining;

[0019] FIG. 4 is a machining sketch chart of the main
embodiment of the present invention for showing both the
upper part of the stick and the bottom part of the stick are
machining;

[0020] FIG. 5 is a flow chart of a manufacturing method of
a tool bit of a foldable repairing tool set of another embodi-
ment of the present invention;

[0021] FIG. 6 is a machining sketch chart of another
embodiment of the present invention for showing a stick is
machining;

[0022] FIG. 7 is a machining sketch chart for showing an
embodying portion machining step is involved between the
material preparing step and the unnecessary material remov-
ing step;

[0023] FIG. 8 is a machining sketch chart for showing the
embodying portion machining step is involved between the
unnecessary material removing step and the material bending
step;

[0024] FIG. 9 is a machining sketch chart for showing the
embodying portion machining step is involved after the mate-
rial bending step;

[0025] FIG. 10 is a schematic view of a first cutting process
for applying to a plurality of sticks of the present invention;

[0026] FIG. 11 is a schematic view of a second cutting
process for applying to a plurality of sticks of the present
invention;

[0027] FIG.12isaschematic view of a third cutting process
for applying to a plurality of sticks of the present invention;

[0028] FIG. 13 is a schematic view of a fourth cutting
process for applying to a plurality of sticks of the present
invention;

[0029] FIG. 14 is a perspective view of a foldable repairing
tool set; and

Apr. 23,2015

[0030] FIG. 15 is a schematic view of a manufacturing
process of a conventional foldable repairing tool bit.

DETAILED DESCRIPTION OF THE INVENTION

[0031] Referring to FIGS. 1-4, a manufacturing method of
a tool bit of a foldable repairing tool set in accordance with a
main embodiment of the present invention comprises the
following steps:

[0032] (a) Material preparing step: A stick 1 with desig-
nated length is prepared (In the present invention, a shape of
a cross-sectional area of the stick 1 could be hexagon; how-
ever, the shape of the cross-sectional area of the stick 1 is not
limited by the present invention.). The stick 1 has an embody-
ing portion 11 formed at one end thereof The stick 1 has a
bending portion 12 formed at another end thereof

[0033] (b) Unnecessary material removing step: At least
one side of the bending portion 12 is removed via a cutting
method to achieve a designated thickness of the bending
portion 12 so as to form a machining plane 121 which has a
smooth texture on a surface of the bending portion 12.
[0034] (c)Material bending step: The bending portion 12 of
the stick 1 is bent so as to form a tool bit (not numbered) with
a pivoting hole (not numbered).

[0035] Referring to FIGS. 2-4, the unnecessary material
removing step further comprises the following.

[0036] 1. Machining on an upper part of the stick 1:
[0037] Theupper part of the bending portion 12 of the stick
1 is partially removed so as to form a machining plane 121. A
connecting plane 13 is formed between the machining plane
121 and the embodying portion 11. A thickness of the con-
necting plane 13 is reduced gradually from the embodying
portion 11 toward the bending portion 12. In the material
bending step, the bending portion 12 is bent to a bottom part
of'the bending portion 12 which is opposite to the machining
plane 121 so that a terminal end of the bending portion 12
corresponds to the bottom part of the bending portion 12.
[0038] 2. Machining on the bottom part of the stick 1:
[0039] The bottom part of the bending portion 12 of the
stick 1 is partially removed so as to form a sub machining
plane 122. A sub connecting plane 14 is formed between the
sub machining plane 122 and the embodying portion 11.
Another thickness of the sub connecting plane 14 is reduced
gradually from the embodying portion 11 toward the bending
portion 12. In the material bending step, the bending portion
12 is bent to the sub machining plane 122 so that the terminal
end of the bending portion 12 corresponds to the sub machin-
ing plane 122.

[0040] 3. Machining on dual sides of the stick 1:

[0041] Theupper part of the bending portion 12 of the stick
1 and the bottom part of the bending portion 12 of the stick 1
are partially removed simultaneously so as to form the
machining plane 121 and the sub machining plane 122
respectively. The connecting plane 13 is formed between the
machining plane 121 and the embodying portion 11. The sub
connecting plane 14 is formed between the sub machining
plane 122 and the embodying portion 11. The thickness of the
connecting plane 13 is reduced gradually from the embody-
ing portion 11 toward the bending portion 12. Another thick-
ness of the sub connecting plane 14 is reduced gradually from
the embodying portion 11 toward the bending portion 12. In
the material bending step, the bending portion 12 is bent to the
sub machining plane 122. Referring to FIG. 4, an inclined
level of the connecting plane 13 relative to the surface of the
stick 1 is different from a sub inclined level of the sub con-
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necting plane 14 relative to said surface so that the connecting
plane 13 and the sub connecting plane 14 can be distinguished
from each other easily.

[0042] The advantages of applying said machining meth-
ods are described as following.

[0043] 1. In the case of “Machining on an upper part of the
stick 1”: The surface of the bending portion 12 is smooth even
after the bending portion 12 of the stick 1 is bent to produce
the tool bit. In addition, the appearance of the bending portion
12 for each tool bit is uniform.

[0044] 2. Inthe case of “Machining on a bottom part of the
stick 1”: when a length of the stick 1 (L) is equal to another
length of a conventional stick 1 (L), a distance between a
central line of bending portion 12 of the stick 1 and a bottom
plane of the stick 1 (D) is shorter than another distance
between another central line of bending portion 12 of the
conventional stick 10 and the bottom of the conventional stick
10 (D). Therefore, when an angle (o) between the terminal of
the bending portion 12 of the stick 1 and the embodying
portion 11 ofthe stick 1 is equal to another angle (c,)) between
the terminal of the bending portion 12 of the conventional
stick 10 and the embodying portion 11 of the conventional
stick 10, the length of the stick 1 (L) would be shorter than
another length of the conventional stick 10 (L)) so that a cost
and a quantity of the stick material are saved. In fact, referring
to FIG. 3, when the inclined angle of said connecting plane 13
goes bigger, a removing depth of the stick 1 (X) goes deeper,
and atotal length for bending (X2) goes shorter. Besides, after
the machining step, the appearances of the bending portion 12
for the tool bits are uniform when said tool bits are kept in a
tool base (shown in FIG. 14, not numbered) which form a
foldable repairing tool set with said tool bits, so that a storing
space of said foldable repairing tool set is saved and a weight
of said foldable repairing tool set is reduced.

[0045] 3. Inthe case of “Machining on the dual sides ofthe
stick 1”: The upper part of the bending portion 12 and the
bottom part of the bending portion 12 are partially removed at
the same time, so that a time of manufacturing said tool bits is
reduced.

[0046] Referring to FIGS. 5-6, the present invention further
comprises a second unnecessary material removing step. The
second unnecessary material removing step is proceeded
after the material bending step is finished. Under this arrange-
ment, an outer part of the bending portion 12 is partially
removed so as to form an inferior machining plane 123. An
inferior connecting plane 141 is formed between the inferior
machining plane 123 and the embodying portion 11. An infe-
rior thickness of the inferior connecting plane 141 is reduced
gradually from the embodying portion 11 of the stick 1
toward the bending portion 12 of the stick 1 so as to form a
smooth surface on the bending portion 12.

[0047] Inthe present invention, the designated thickness of
the bending portion 12 of the stick 1 is smaller than another
designated thickness of the embodying portion 11 of stick 1,
so that the sticks 1 could be received into the tool base com-
pletely even if the thicknesses of sticks 1 are different from
each other.

[0048] The present invention further comprises an
embodying portion machining step. The embodying portion
machining step is selectively progressed between the material
preparing step and the unnecessary material removing step,
the unnecessary material removing step and the material
bending step and progressed after the material bending step.
The embodying portion machining step is achieved by
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another cutting method. Therefore, the embodying portions
11 of the sticks 1 are further processed as different shapes for
various applications.

[0049] In the present invention, the unnecessary material
removing step is achieved by removing at least one side of the
bending portion 12 via the other cutting method so as to
achieve a designated thickness of the bending portion 12 (said
cutting method for the bending portion 12 is not limited by the
present invention.). Referring to FIGS. 10-13, when one stick
1 or more than one sticks 1 are aligned parallel by a clamping
means (not shown), different cutting tools (not shown) are
applied transversally or longitudinally to said sticks 1. Under
this arrangement, a mass production of said tool bits is
achieved by replacing the cutting tools and changing align-
ments of the sticks 1 so that the sticks 1 is selectively cut by a
one side cutting method or by a dual sides cutting method. In
addition, the second unnecessary material removing step is
achieved by partially removing an outer part of the bending
portion 12 via a multi-orientational broaching method (not
shown) so that the outer parts of the bending portions 12 of the
sticks 1 can be partially removed at the same time.

[0050] Allinall, the present invention has following advan-
tages:
[0051] 1. Referring to FIG. 14, after the unnecessary mate-

rial removing step is finished, the bending portion 12 of the
stick 11is bent to produce the tool bit, and a surface of the outer
part of the bending portion 12 is smooth so that the appear-
ances of the bending portion 12 for the tool bits are uniform
when said tool bits are kept in the tool base.

[0052] 2. Since the unnecessary material removing step is
applied via the cutting method, the cost of the stick materials
can be reduced. Moreover, as compared to a forging method
or a pressing method which is involved in a conventional
machining step, the cutting method would not break an inner
structure of the stick 1 easily, so that a yield rate of the tool bit
is higher than another yield rate of the conventional tool bit.
[0053] 3. By applying different cutting methods in the
unnecessary material removing step, a target of the mass
production of the tool bits is achieved.

[0054] 4. By simplifying the manufacturing method of the
tool bits, a time for producing said tool bits is reduced.
[0055] Although the invention has been explained in rela-
tion to its preferred embodiment, it is to be understood that
many other possible modifications and variations can be
made without departing from the spirit and scope of the
invention as hereinafter claimed.

What is claimed is:

1. A method of manufacturing a tool bit of a foldable

repairing tool set, comprising the following steps:

(a) material preparing step: a stick with designated length
is prepared; the stick has an embodying portion formed
at one end thereof; the stick has a bending portion
formed at another end thereof;

(b) unnecessary material removing step: at least one side of
the bending portion is removed via a cutting method to
achieve a designated thickness of the bending portion so
as to form a machining plane which has a smooth texture
on a surface of the bending portion; and

(c) material bending step: the bending portion of the stick
is bent so as to form a tool bit with a pivoting hole;

wherein in step (b), the bottom part of the bending portion
of the stick is partially removed so as to form a sub
machining plane; a sub connecting plane is formed
between the sub machining plane and the embodying
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portion; a thickness of the sub connecting plane is
reduced gradually from the embodying portion toward
the bending portion; and in step (c), the bending portion
is bent to the sub machining plane so that the terminal
end of the bending portion corresponds to the sub
machining plane.

2. The method as claimed in claim 1, further comprising:

(d) a second unnecessary material removing step: the sec-
ond unnecessary material removing step is proceeded
after the material bending step is finished; wherein an
outer part of the bending portion is partially removed so
as to form an inferior machining plane; an inferior con-
necting plane is formed between the inferior machining
plane and the embodying portion; a inferior thickness of
the inferior connecting plane is reduced gradually from
the embodying portion of the stick toward the bending
portion of the stick.

#* #* #* #* #*



