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(54) SCREW

(57) A screw (3) includes a head (31), a shank (32)
extending downwards from the head (31) and threads
(33) spirally around the shank (32). The head (31) has a
top face (311), a conical underside (312) formed by a
first inclined surface (3121) and a second inclined surface
(3122), and spaced-apart recesses (313) formed on the
first inclined surface (3121). Each recess (313) has a
recessed area gradually reduced downwards from a pe-
riphery of the top face (311) and defines two different
widths (W1, W2). Each thread (33) has from two to six

concave surfaces (331), each of which is curved inward
from 60 to 120 degrees. Two adjacent concave surfaces
(331) meet at a crest (332). The crests (332) and concave
surfaces (331) cut fibers of a workpiece (4) into debris
easily and facilitate the removal of debris. The first in-
clined surface (3121) and the recesses (313) further
scrape debris off and provide a space to receive debris,
thereby preventing the over accumulation of debris and
preventing the accumulated debris from splitting the
workpiece (4).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] This invention relates to a fastener and relates
particularly to a screw which reduces the drilling resist-
ance and enhances the fastening stability.

2. Description of the Related Art

[0002] Referring to Fig. 1, a conventional screw 1 com-
prises a head 11, a shank 12 extending downwards from
the head 11 and a helix 13 spirally disposed around the
shank 12. This screw 1 is mainly used for a wooden work-
piece (not shown) .In use, wood fibers are cut into debris
by the helix 13 and accumulated in interstices between
the helix 13. Concurrently, the shank 12 keeps moving
downwards under the rotating force exerted on the head
11 until the head 11 comes into contact with the work-
piece. Thus, a complete drilling action for positioning the
workpiece is done.
[0003] However, the smooth helical structure of the he-
lix 13 cannot sever the wood fibers efficiently during the
cutting process. Specifically, the helix 13 can only enter
the workpiece by pushing and displacing the fibers when
the shank 12 keeps drilling into the workpiece. This action
makes the helix 13 and the shank 12 entangled in the
fibers easily and causes the large resistance which re-
quires more labor. When more labor is needed, the screw
1 bears more torque during the drilling action. The over-
large torque may cause the screw 1 to snap before the
drilling action is completed. This causes an inconvenient
use, increases the operating time and decreases the fas-
tening efficiency.
[0004] When the head 11 touches the workpiece, the
head 11 can only press or push the cut debris toward the
workpiece but cannot cut or accommodate the debris.
Therefore, the over accumulation of cut debris may easily
break the workpiece surface, and even the pushing be-
havior between the debris may cause the workpiece to
split or crack. These problems render the head 11 unable
to be in close contact with the workpiece and cause a
poor fastening effect.
[0005] Referring to Fig. 2, a further screw 2 mainly pro-
vides a plurality of spaced-apart ribs 22 arranged on an
underside of a head 21. The ribs 22 cut wood fibers and
allow the head 21 to enter a wooden workpiece (not
shown) . If the screw 2 enter an iron workpiece A with a
pre-drilled hole A1 for fastening, the ribs 22 in contact
with the iron workpiece A raises the head 21 and forms
interstices between the ribs 22 and between the ribs 22
and the iron workpiece A. This situation renders the head
21 unable to fit flush with the hole A1. Thus, the screw 2
still has a poor fastening effect.

SUMMARY OF THE INVENTION

[0006] An object of this invention is to provide a screw
which reduces the drilling resistance and enhances the
fastening stability.
[0007] The screw of this invention comprises a head
with a central axis, a shank connected to the head, and
a plurality of threads spirally disposed on the shank. The
head includes a top face, a conical underside opposite
to the top face, and a plurality of spaced-apart recesses
formed on the conical underside. The conical underside
has two different inclined surfaces, namely a first inclined
surface extending downwards from a periphery of the top
face and a second inclined surface located between the
first inclined surface and the shank. The spaced-apart
recesses are formed on the first inclined surface, each
of which has a recessed area gradually reduced down-
wards from the periphery of the head. Each recess de-
fines a first width adjacent to the top face and a second
width adjacent to the second inclined surface. The first
width is larger than the second width. A sum of total re-
cessed areas of the recesses is defined from 30 to 37%
of a total surface area of the first inclined surface. Further,
each thread has from two to six concave surfaces, each
of which is curved inward by an angle ranging from 60
to 120 degrees. Any two adjacent concave surfaces meet
at a crest. Thus, the concave surfaces and the crests cut
and sever fibers of the workpiece into debris more easily
and provide a sufficient space for removal of debris.
When the head touches the workpiece, the first inclined
surface and the recesses with the gradually reduced re-
cessed area help scrape the debris off and accommodate
the debris to prevent the surface of the workpiece from
being broken or cracked by the debris subjected to the
improper pressing force of the head.
[0008] Preferably, the recessed area of each recess is
reduced from the periphery of the head to a border where
the two inclined surfaces meet to form a V shape.
[0009] Preferably, a first included angle defined be-
tween the first inclined surface and the central axis is
larger than a second included angle defined between the
second inclined surface and the central axis.
[0010] Preferably, the crests of any two adjacent
threads are not aligned with each other. Alternatively, the
adjacent crests can be aligned with each other.
[0011] Preferably, a plurality of teeth can be formed on
each of the concave surfaces to facilitate the cutting ca-
pability.
[0012] The advantages of this invention will be more
apparent upon reading following descriptions in conjunc-
tion with accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

Fig. 1 is a schematic view showing a conventional
screw;
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Fig. 2 is a schematic view showing another conven-
tional screw;

Fig. 3 is a perspective view showing a first preferred
embodiment of this invention;

Fig. 4 is a perspective view showing a second pre-
ferred embodiment of this invention;

Fig. 5 is a front elevational view showing a head of
this invention;

Fig. 6 is a cross-sectional view showing the first pre-
ferred embodiment as seen along the line A-
A of Fig. 3;

Fig. 7 is a cross-sectional view showing the first pre-
ferred embodiment as seen along the line B-
B of Fig. 3;

Fig. 8 is a cross-sectional view showing a variation
of Fig. 7;

Fig. 9 is a schematic view showing the first preferred
embodiment of this invention which is used for
drilling a wooden workpiece;

Fig. 10 is a schematic view showing the first preferred
embodiment of this invention which fits flush
with the surface of the wooden workpiece;

Fig. 11 is a schematic view showing the first preferred
embodiment of this invention which is used for
drilling an iron or metal workpiece; and

Fig. 12 is a schematic view showing the structure of
Fig. 11 which fits flush with the surface of the
iron or metal workpiece.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0014] Referring to Fig. 3, a screw 3 of a first preferred
embodiment of this invention comprises a head 31 de-
fining a central axis 31a, a shank 32 extending down-
wards from the head 31, and a plurality of threads 33
spirally disposed around the shank 32. The head 31 in-
cludes a top face 311, a conical underside 312 opposite
to the top face 311, and a plurality of spaced-apart re-
cesses 313 formed on the conical underside 312. The
conical underside 312 has a first inclined surface 3121
extending downwards from a periphery of the top face
311 and a second inclined surface 3122 disposed be-
tween the first inclined surface 3121 and the shank 32.
The two inclined surfaces 3121, 3122 meets at a border
3123. The inclined surfaces 3121, 3122 can be inclined
with respect to the central axis 31a of the head 31 by
different angles. For example, referring to Fig. 5, a first
included angle 3121a defined between the first inclined
surface 3121 and the central axis 31a can be larger than
a second included angle 3122a defined between the sec-
ond inclined surface 3122 and the central axis 31a, there-
by presenting different slopes on the conical underside
312.
[0015] Referring to Fig. 5 and Fig. 6, the recesses 313
are only formed on the first inclined surface 312. Each
of the recesses 313 has a recessed area gradually re-
duced downwards from the periphery of the head 31 and

defines a first width W1 adjacent to the top face 311 and
a second width W2 adjacent to the second inclined sur-
face 3122. Of the two widths W1, W2, the first width W1
is larger than the second width W2 so that the recessed
area of the recess 313 can be triangularly contoured to
permit a gradual cutting action and facilitate the accom-
modation of debris. It is noted that the recessed area can
be reduced from the periphery to a place close to the
border 3123 (not shown) or can be reduced from the pe-
riphery to the border 3123 (shown in Fig. 5). In this pre-
ferred embodiment, each recess 313, reduced from the
periphery of the head 31 to the border 3123 to become
a V shape, is adopted as an example. In addition, a sum
of total recessed areas of the recesses 313 is defined
from 30 to 37% of a total surface area of the first inclined
surface 3121. In other words, a smooth conical area, as
shown in Fig. 6, is left between two adjacent recessed
areas or recesses 313, and a sum of total smooth conical
areas is defined from 63 to 70% of the total surface area
of the first inclined surface 3121 after deducting the sum
of total recessed areas from the total surface area. The
use of this invention will be described as follows with the
structure of Fig. 3.
[0016] The shank 32 is connected to the second in-
clined surface 3122, and the threads 33 are spirally dis-
posed around the shank 32. Referring to Fig. 7, each
thread 33 has from two to six concave surfaces 331.
Herein, five concave surfaces 331 are adopted as an
example. Each of the concave surfaces 331 is curved
inward by an angle ranging from 60 to 120 degrees. Two
adjacent concave surfaces 331 meet at a crest 332. The
crests 332 of the adjacent threads 33 are connected to
form an imaginary line 332a. The imaginary line 332a
can be parallel to the central axis 31a (shown in Fig. 4)
to show that the crests 332 are aligned with each other,
or the imaginary line 332a can be inclined to the central
axis 31a (shown in Fig. 3) to show that the crests 332
are not aligned with each other. It is also preferable that
each concave surface 331 has a plurality of teeth 333
formed thereon to present a serrated edge, as shown in
Fig. 8.
[0017] The operation of the screw 3 is described with
the aid of Fig. 3, Fig. 5 and Figs. 9-10. The screw 3 is
adapted to work with a wooden workpiece 4. When the
head 31 is rotated by a tool (not shown), the threads 33
are rotatably driven to make the shank 32 enter the wood-
en workpiece 4. Because each thread 33 has multiple
crests 322 and concave surfaces 331, the cooperation
of the crests 332 with the concave surfaces 331 helps
cut and sever wood fibers of the wooden workpiece 4
into debris to prevent the threads 33 from getting entan-
gled with the fibers. Thus, the increased resistance is
prevented. Furthermore, a space is also formed between
each concave surface 331 and the wooden workpiece 4
to receive the debris and facilitate the removal of the de-
bris. Thus, the over accumulation of debris impinging on
the drilling action of the screw 3 can be prevented, and
a quick drilling speed and a labor-saving effect can also

3 4 



EP 3 150 870 A1

4

5

10

15

20

25

30

35

40

45

50

55

be obtained.
[0018] Further referring to Fig. 10, when the conical
underside 312 touches the wooden workpiece 4, the sec-
ond inclined surface 3122 can follow the shank 32 quickly
because of its smaller included angle 3122a and enter
the wooden workpiece 4 easily. The wooden workpiece
4 then touches the first inclined surface 3121. When the
wooden workpiece 4 meets the first inclined surface
3121, the smooth conical areas and the triangularly-con-
toured recesses 313 (or recessed areas) which are dif-
ferent in height allow the first inclined surface 3121 to
pull and scrape off the debris. Concurrently, the first in-
clined surface 3121 with the larger included angle 3121a
which forms a gradient different from the gradient of the
second inclined surface 3122 also helps pull and scrape
the debris off under the rotating force, thereby providing
a better cutting and scraping effect. Thus, a certain
amount of scraped debris can be accommodated in the
recesses 313 to prevent the wood crack caused by the
debris which is improperly pressed by the head 31 and
over accumulated. The smooth conical areas occupying
from 63 to 70% of the total surface area of the first inclined
surface 3121 are also in close contact with the surface
of the wooden workpiece 4 to attain a stable positioning
effect.
[0019] Referring to Fig. 11 and Fig. 12, the screw 3 is
adapted to work with an iron or metal workpiece 5 having
a bowl-shaped pre-drilled hole 51. When the head 31
enters the pre-drilled hole 51, the smooth conical areas
occupying from 63 to 70% of the total surface area of the
first inclined surface 3121 are in close contact with the
pre-drilled hole 51 and fit flush therewith. Thus, the better
stability for positioning the screw 3 is attained.
[0020] To sum up, this invention takes advantages of
concave surfaces and crests of each thread to cut wood
fibers into debris easily and provide a space for removal
of debris. The smooth and recessed areas of the first
inclined surface of the head further scrape the debris off
and receive the debris when the head touches the work-
piece. Thus, the above combination prevents the work-
piece surface from having cracks or splits made by the
debris which is improperly pressed by the head. This in-
vention can also be adapted to a workpiece with a pre-
drilled hole. Thus, a stable fastening effect is obtained.
[0021] While the embodiments of this invention are
shown and described, it is understood that further varia-
tions and modifications may be made without departing
from the scope of this invention.

Claims

1. A screw (3) comprising a head (31) defining a central
axis (31a), a shank (32) extending downwards from
said head (31), and a plurality of threads (33) spirally
disposed around said shank (32);
characterized in that said head (31) includes a top
face (311), a conical underside (312) opposite to said

top face (311), and a plurality of spaced-apart re-
cesses (313) formed on said conical underside
(312), said conical underside (312) having a first in-
clined surface (3121) extending downwards from a
periphery of said top face (311) and a second inclined
surface (3122) connected between said first inclined
surface (3121) and said shank (32), said recesses
(313) being formed on said first inclined surface
(3121), each of said recesses (313) having a re-
cessed area gradually reduced downwards from
said periphery of said top face (311), each of said
recesses (313) defining a first width (W1) adjacent
to said top face (311) and a second width (W2) ad-
jacent to said second inclined surface (3122), said
first width (W1) being larger than said second width
(W2), a sum of total recessed areas of said recesses
(313) being defined from 30 to 37% of a total surface
area of said first inclined surface (3121), each of said
threads (33) having from two to six concave surfaces
(331), each of said concave surfaces (331) being
curved inward by an angle ranging from 60 to 120
degrees, each concave surface (331) and each ad-
jacent concave surface (331) meeting at a crest
(332).

2. The screw (3) according to claim 1, wherein a first
included angle (3121a) defined between said first
inclined surface (3121) and said central axis (31a)
is larger than a second included angle (3122a) de-
fined between said second inclined surface (3122)
and said central axis (31a).

3. The screw (3) according to claim 1, wherein said
recessed area is reduced from said periphery of said
top face (311) to a border (3123) where said first
inclined surface (3121) and said second inclined sur-
face (3122) meet.

4. The screw (3) according to any of claims 1 to 3,
wherein said crests (332) of any two adjacent
threads (33) are not aligned with each other.

5. The screw (3) according to any of claims 1 to 3,
wherein said crests (332) of any two adjacent
threads (33) are aligned with each other.

6. The screw (3) according to any of claims 1 to 3,
wherein each of said threads (31) has a plurality of
teeth (333) formed on each of said concave surfaces
(331).
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