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(54) SCREWDRIVER BIT ASSEMBLY WITH A MAGNETIC STRUCTURE

(57) A screwdriver bit assembly includes a magnetic
ring (2) mounted in a front end of a sleeve hole (14) of a
sleeve (1). A retaining ring (3) is made of a material more
rigid than the sleeve, is mounted in the sleeve hole (14),
and is located behind the magnetic ring (2). A screwdriver
bit (5) includes an insertion end (51), an extending section
(53) behind the insertion end, a flange section (54) behind
the extending section, and a clamping section (55) be-
hind the flange section. The front end of the screwdriver

bit extends through the sleeve hole (14) of the sleeve (1),
the retaining ring (3), and the magnetic ring (2). The in-
sertion end (51) extends beyond the sleeve and is located
in front of a front end face (11) of the sleeve. The flange
section (54) abuts the retaining ring (3). The clamping
section (55) is held by a holding device (4) mounted on
the sleeve (1), providing a holding force towards a lon-
gitudinal axis of the sleeve hole (14).
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a screwdriver
bit assembly with a magnetic structure and, more partic-
ularly, to a screwdriver bit assembly with a magnetic
structure for reliably attracting a screw for the purposes
of increasing operational stability.
[0002] A conventional screwdriver bit generally in-
cludes a shank having a front end with an insertion end
in the form of a Phillips head tip, a cabinet tip, or a po-
lygonal tip. The insertion end of the screwdriver bit can
be coupled with a correspondingly shaped groove in an
end of a screw, and the screwdriver bit can be rotated to
tighten or loosen the screw. To permit easy operation,
the insertion end of the screwdriver bit is provided with
magnetism for attracting the screw. However, the attract-
ing force provided by the screwdriver bit is weak, such
that the screw is apt to fall off when the screwdriver bit
wobbles.
[0003] In an approach to solve the above disadvan-
tage, a sleeve is mounted on the front end of the screw-
driver bit. The sleeve includes a hole through which the
screwdriver bit extends. A magnetic member is mounted
to a front end of the sleeve. The sleeve is generally made
of a plastic material having low magnetic conductivity to
avoid larger magnetism on the outer periphery of the
sleeve. After the sleeve is mounted on the front end of
the screwdriver bit, the magnetic member on the front
end of the sleeve can absorb a screw to provide conven-
ient operation.
[0004] FIG. 8 shows a structure disclosed by Taiwan
Invention Patent No. I254660. The structure a plastic
sleeve 1’, a magnetic member 2’, and a screwdriver bit
3’. The sleeve 1’ includes a central hole 11’ having a
reduced coupling section 12’ at a rear end thereof. The
magnetic member 2’ is mounted to the front end of the
sleeve 1’ and includes a through-hole 21’ having a diam-
eter smaller than a diameter of the central hole 11’. The
screwdriver bit 3’ extends through the central hole 11’
and the through-hole 21’. The screwdriver bit 3’ includes
a reduced portion 31’ engaged in the reduced coupling
section 12’ to restrain movement of the sleeve 1’, pre-
venting the sleeve 1’ from disengaging from the screw-
driver bit 3’.
[0005] In use, the magnetic member 2’ attracts the
screw 4’ to provide secure engagement between the front
end of the screwdriver bit 3’ and the screw 4’. However,
the sleeve 1’ engages with the reduced portion 31’ of the
screwdriver bit 3’ merely by the reduced coupling section
12’, providing insufficient engagement stability. In a case
that the screwdriver bit 3’ is driven by a high-speed elec-
tric tool to threadedly fix the screw 4’ into a workpiece 5’,
no stopping mechanism is provided between the sleeve
1’ and the screwdriver bit 3’, such that the screwdriver
bit 3’ and the screw 4’ could move further forward into
the workpiece 5’ due to inadvertent operation or vibra-

tions. The screwdriver bit 3’ could move forward relative
to the sleeve 1’ (see the arrow in FIG. 8), such that the
screw 4’ cannot be reliably attracted by the magnetic
member 2’ on the sleeve 1’ and such that the workpiece
5’ could be damaged.

BRIEF SUMMARY OF THE INVENTION

[0006] An objective of the present invention is to pro-
vide a screwdriver bit assembly with a magnetic structure
for reliably attracting a screw for the purposes of increas-
ing operational stability.
[0007] A screwdriver bit assembly according to the
present invention includes a sleeve having a front end
face, a rear end face, and an outer peripheral face be-
tween the front end face and the rear end face. The sleeve
further includes a sleeve hole extending from the front
end face through the rear end face. A magnetic ring is
mounted in a front end of the sleeve hole of the sleeve.
The magnetic ring includes a through-hole in a central
portion thereof. A retaining ring is made of a material
more rigid than the sleeve, is mounted in the sleeve hole,
and is located behind the magnetic ring. The retaining
ring includes a through-hole in a central portion thereof.
A holding device is mounted on the sleeve, providing a
holding force towards a longitudinal axis of the sleeve
hole. A screwdriver bit has a rigidity larger than the
sleeve. The screwdriver bit includes an insertion end on
a front end thereof, a coupling end on a rear end thereof,
and an extending section behind the insertion end. The
coupling end is adapted to couple with an external tool.
The screwdriver bit further includes a flange section lo-
cated behind the extending section and having a diam-
eter larger than a diameter of the extending section. The
screwdriver bit further includes a clamping section behind
the flange section. The front end of the screwdriver bit
extends through the sleeve hole of the sleeve, the
through-hole of the retaining ring, and the through-hole
of the magnetic ring. The insertion end extends beyond
the sleeve and is located in front of the front end face of
the sleeve. The flange section has a front side abutting
the retaining ring. The clamping section is held by the
holding device.
[0008] The sleeve hole of the sleeve can include an
inner flange section extending from an inner periphery
of the front end of the sleeve hole towards the longitudinal
axis. The inner flange section defines a first hole section.
The inner flange section has a first stop wall and a second
stop wall respectively located on front and rear sides of
the inner flange section. A second hole section is defined
between the front stop wall and the front end face of the
sleeve and has a diameter larger than a diameter of the
first hole section. The magnetic ring is mounted in the
second hole section. The sleeve hole can further include
a third hole section located behind the second stop wall
and having a diameter larger than the diameter of the
first hole section. The retaining ring is mounted in the
third hole section.
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[0009] A front end of the magnetic ring can be flush
with the front end face of the sleeve. A rear end of the
magnetic ring can abut the first stop wall. The retaining
ring can have an outer diameter substantially equal to
the diameter of the third hole section and can abut the
second stop wall.
[0010] The sleeve can be made of a material with low
magnetic conductivity, such as aluminum or a rigid plas-
tic.
[0011] The screwdriver bit can be made of metal, and
the retaining ring can be made of low-carbon steel or
high-carbon steel.
[0012] The sleeve can further include at least one
through-hole extending radially from the outer peripheral
face through an inner periphery of the sleeve hole. The
at least one through-hole of the sleeve has a reduced
section adjacent to the sleeve hole. The reduced section
has a diameter smaller than a remaining portion of the
at least one through-hole of the sleeve. The holding de-
vice includes at least one ball and a resilient ring. The at
least one ball has a diameter smaller than the remaining
portion of the at least one through-hole of the sleeve but
larger than the diameter of the reduced section of the at
least one through-hole. The at least ball is received in
the at least one through-hole of the sleeve and is partially
located in the sleeve hole of the sleeve. The resilient ring
is mounted around the outer peripheral face of the sleeve.
The resilient ring biases the at least one ball to press
against the clamping section of the screwdriver bit.
[0013] In an example, the sleeve includes three
through-holes annularly spaced from each other by 120°,
and three balls are respectively received in the three
through-holes.
[0014] The sleeve can further include an annular
groove defined in the outer peripheral face. The three
through-holes are defined in a bottom wall of the annular
groove. The resilient ring is received in the annular
groove.
[0015] When the insertion end of the screwdriver bit is
inserted into the groove of the screw, the top end of the
screw can be attracted by the magnetic ring, preventing
the screw from falling off. When the screwdriver bit is
rotated to tighten the screw to a workpiece or to detach
the screw from the workpiece, the front end of the flange
section abuts the retaining ring, avoiding the sleeve from
moving rearwards relative to the screwdriver bit. Thus,
reliable attraction between the magnetic ring and the
screw is maintained to assure reliable and stable oper-
ation. Furthermore, since the magnetic ring abuts the
flange section of the screwdriver bit, the screw and the
screwdriver bit cannot move further into the workpiece
when the front end face of the sleeve abuts against a
surface of the workpiece, preventing damage to the work-
piece. Since the retaining ring is made of a rigid material,
wear is less likely to occur due to friction between the
retaining ring and the flange section of the screwdriver
bit, providing a longer service life. During rotation of the
screwdriver bit, the clamping section of the screwdriver

bit is securely held in a suitable clamped state by the
balls, providing improved operational stability.
[0016] The present invention will become clearer in
light of the following detailed description of illustrative
embodiments of this invention described in connection
with the drawings.

DESCRIPTION OF THE DRAWINGS

[0017]

FIG. 1 is an exploded, perspective view of a screw-
driver bit assembly according to the present inven-
tion.
FIG. 2 is a partly exploded, perspective view of the
screwdriver bit assembly of FIG. 1.
FIG. 3 is a cross sectional view of the screwdriver
bit assembly to be assembled.
FIG. 4 is a partial, enlarged cross sectional view of
the screwdriver bit assembly being assembled.
FIG. 5 is a view similar to FIG. 4, with the screwdriver
bit assembly assembled.
FIG. 6 is a cross sectional view taken along section
line A-A of FIG. 5.
FIG. 7 is a diagrammatic cross sectional view illus-
trating use of the screwdriver bit assembly.
FIG. 8 is a diagrammatic cross sectional view illus-
trating use of a conventional screwdriver bit.

DETAILED DESCRIPTION OF THE INVENTION

[0018] With reference to FIGS. 1-6, a screwdriver bit
assembly includes a sleeve 1, a magnetic ring 2, a re-
taining ring 3, a holding device 4, and a screwdriver bit
5. The sleeve 1 is made of a material with low magnetic
conductivity, such as aluminum or a rigid plastic. The
sleeve 1 includes a front end face 11, a rear end face 12,
and an outer peripheral face 13 between the front end
face 11 and the rear end face 12. The sleeve 1 further
includes a sleeve hole 14 extending from the front end
face 11 through the rear end face 12. The sleeve hole
14 includes an inner flange section 141 extending from
an inner periphery of the front end of the sleeve hole 14
towards a longitudinal axis of the sleeve hole 14. The
inner flange section 141 defines a first hole section 142.
The inner flange section 141 has a first stop wall 143 and
a second stop wall 144 respectively located on front and
rear sides of the inner flange section 141. A second hole
section 145 is defined between the front stop wall 143
and the front end face 11 of the sleeve 1 and has a di-
ameter larger than a diameter of the first hole section
142. The sleeve hole 14 further includes a third hole sec-
tion 146 located behind the second stop wall 144 and
has a diameter larger than the diameter of the first hole
section 142. The sleeve hole 14 further includes a fourth
hole section 147 located behind the third through-hole
146 and having a diameter larger than the third hole sec-
tion 146. The sleeve 1 further includes at least one
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through-hole 15 extending radially from the outer periph-
eral face 13 through an inner periphery of the sleeve hole
14. In this embodiment, the sleeve includes three
through-holes 15 annularly spaced from each other by
120° and located corresponding to the fourth hole section
147. Each through-hole 15 has a reduced section 151
located adjacent to the sleeve hole 14 and having a di-
ameter smaller than a remaining portion of the through-
hole 15. In this embodiment, the sleeve 1 further includes
an annular groove 131 defined in the outer peripheral
face 13. The three through-holes 131 are defined in a
bottom wall of the annular groove 131.
[0019] The magnetic ring 2 is mounted in the front end
of the sleeve hole 14 of the sleeve 1. Specifically, the
magnetic ring 2 is mounted in the second hole section
145. An outer diameter of the magnetic ring 2 is substan-
tially equal to the diameter of the second hole section
145. The magnetic ring 2 can be securely coupled to the
sleeve 1 by tight fitting or bonding. The magnetic ring 2
includes a through-hole 21 in a central portion thereof.
After the magnetic ring 2 is mounted in the front end of
the sleeve 1, a front end of the magnetic ring 2 is sub-
stantially flush with the front end face 11 of the sleeve 1,
and a rear end of the magnetic ring 2 abuts the first stop
wall 143, providing improved assembly stability.
[0020] The retaining ring 3 is made of a material more
rigid than the sleeve 1. The retaining ring 3 can be made
of low-carbon steel or high-carbon steel. The retaining
ring 3 is mounted in the third hole section 146 and is
located behind the magnetic ring 2. The retaining ring 3
includes a through-hole 31 in a central portion thereof.
The retaining ring 3 has an outer diameter substantially
equal to the diameter of the third hole section 146. The
retaining ring 3 can be mounted in the third hole section
146 by tight fitting or bonding, and a front end of the re-
taining ring 3 abuts the second stop wall 144, providing
improved assembly stability. A diameter of the through-
hole 31 of the retaining ring 3 is substantially equal to the
diameter of the first-hole section 142.
[0021] The holding device 4 is mounted on the sleeve
1 for providing the sleeve 1 and the screwdriver bit 5 with
a holding force towards the longitudinal axis of the sleeve
hole 14. The holding device 4 includes at least one ball
41 and a resilient ring 42. In this embodiment, the holding
device includes three balls 41 respectively received in
the three through-holes 15. Each ball 41 has a diameter
smaller than the remaining portion of each through-hole
15 of the sleeve 1 but larger than the diameter of the
reduced section 151 of each through-hole 15. Thus, each
ball 41 is received in one of the through-holes 15 and is
partially located in the sleeve hole 14 of the sleeve 1.
The resilient ring 42 is mounted around the outer periph-
eral face 13 of the sleeve 1 and is received in the annular
groove 131 in the outer peripheral face 13, biasing the
balls 41 towards the longitudinal axis of the sleeve hole
14.
[0022] The screwdriver bit 5 has a rigidity larger than
the sleeve 1 and can be made of metal. The screwdriver

bit 5 includes an insertion end 51 on a front end thereof,
a coupling end 52 on a rear end thereof, and an extending
section 53 located behind the insertion end 51 and having
a diameter slightly smaller than the diameter of the first
hole section 142. With reference to FIG. 7, the insertion
end 51 can couple with a groove 61 of a screw 6. The
coupling end 52 is adapted to couple with an external
tool (not shown), such as an electric tool or a manual
tool. The screwdriver bit 5 further includes a flange sec-
tion 54 located behind the extending section 53 and hav-
ing a diameter larger than the diameter of the extending
section 53. The screwdriver bit 5 further includes a clamp-
ing section 55 behind the flange section 54.
[0023] The front end of the screwdriver bit 5 extends
through the sleeve hole 14 of the sleeve 1, the through-
hole 31 of the retaining ring 3, and the through-hole 21
of the magnetic ring 2. With reference to FIG. 4, during
this insertion procedure, the balls 41 move radially out-
wards in the radial holes 15. After the insertion procedure,
the insertion end 51 extends beyond the sleeve 1 and is
located in front of the front end face 11 of the sleeve 1.
A front side of the flange section 54 abuts the retaining
ring 3. With reference to FIGS. 5 and 6, each ball 41 is
retained between the clamping section 55 and the resil-
ient ring 42. Namely, the resilient ring 42 biases the balls
41 to press against the clamping section 55 of the screw-
driver bit 5. The three balls 41 are spaced from each
other by 120°, providing a more stable holding effect while
avoiding the screwdriver bit 5 from moving along the lon-
gitudinal axis of the sleeve hole 14.
[0024] With reference to FIG. 7, when the insertion end
51 of the screwdriver bit 5 is inserted into the groove 61
of the screw 6, the top end of the screw 6 can be attracted
by the magnetic ring 2, preventing the screw 6 from falling
off. When the screwdriver bit 5 is rotated to tighten the
screw 6 to a workpiece 7 or to detach the screw 6 from
the workpiece 7, the front end of the flange section 54
abuts the retaining ring 3, avoiding the sleeve 1 from
moving rearwards relative to the screwdriver bit 5. Thus,
reliable attraction between the magnetic ring 2 and the
screw 6 is maintained to assure reliable and stable op-
eration. Furthermore, since the magnetic ring 3 abuts the
flange section 54 of the screwdriver bit 5, the screw 6
and the screwdriver bit 5 cannot move further into the
workpiece 7 when the front end face 11 of the sleeve 1
abuts against a surface of the workpiece 7, preventing
damage to the workpiece 7.
[0025] Since the retaining ring 3 is made of a rigid ma-
terial, wear is less likely to occur due to friction between
the retaining ring 3 and the flange section 54 of the screw-
driver bit 5, providing a longer service life. During rotation
of the screwdriver bit 5, the clamping section 55 of the
screwdriver bit 5 is securely held in a suitable clamped
state by the balls 41, providing improved operational sta-
bility.
[0026] Although specific embodiments have been il-
lustrated and described, numerous modifications and
variations are still possible without departing from the
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scope of the invention. The scope of the invention is lim-
ited by the accompanying claims.

Claims

1. A screwdriver bit assembly comprising:

a sleeve including a front end face, a rear end
face, and an outer peripheral face between the
front end face and the rear end face, with the
sleeve further including a sleeve hole extending
from the front end face through the rear end face;
a magnetic ring mounted in a front end of the
sleeve hole of the sleeve, with the magnetic ring
including a through-hole in a central portion
thereof;
a retaining ring made of a material more rigid
than the sleeve, with the retaining ring mounted
in the sleeve hole and located behind the mag-
netic ring, and with the retaining ring including
a through-hole in a central portion thereof;
a holding device mounted on the sleeve, provid-
ing a holding force towards a longitudinal axis
of the sleeve hole; and
a screwdriver bit having a rigidity larger than the
sleeve, with the screwdriver bit including an in-
sertion end on a front end thereof, a coupling
end on a rear end thereof, and an extending sec-
tion behind the insertion end, with the coupling
end adapted to couple with an external tool, with
the screwdriver bit further including a flange sec-
tion located behind the extending section and
having a diameter larger than a diameter of the
extending section, with the screwdriver bit fur-
ther including a clamping section behind the
flange section, with the front end of the screw-
driver bit extending through the sleeve hole of
the sleeve, the through-hole of the retaining ring,
and the through-hole of the magnetic ring, with
the insertion end extending beyond the sleeve
and located in front of the front end face of the
sleeve, with the flange section having a front
side abutting the retaining ring, and with the
clamping section held by the holding device.

2. The screwdriver bit assembly as claimed in claim 1,
with the sleeve hole of the sleeve including an inner
flange section extending from an inner periphery of
the front end of the sleeve hole towards the longitu-
dinal axis, with the inner flange section defining a
first hole section, with the inner flange section having
a first stop wall and a second stop wall respectively
located on front and rear sides of the inner flange
section, with a second hole section defined between
the front stop wall and the front end face of the sleeve
and having a diameter larger than a diameter of the
first hole section, with the magnetic ring mounted in

the second hole section, with the sleeve hole further
including a third hole section located behind the sec-
ond stop wall and having a diameter larger than the
diameter of the first hole section, and with the retain-
ing ring mounted in the third hole section.

3. The screwdriver bit assembly as claimed in claim 2,
with the magnetic ring having a front end and a rear
end, with the front end of the magnetic ring flush with
the front end face of the sleeve, with the rear end of
the magnetic ring abutting the first stop wall, with the
retaining ring having an outer diameter substantially
equal to the diameter of the third hole section, and
with the retaining ring abutting the second stop wall.

4. The screwdriver bit assembly as claimed in claim 1,
wherein the sleeve is made of a material with low
magnetic conductivity.

5. The screwdriver bit assembly as claimed in claim 4,
wherein the sleeve is made of aluminum or a rigid
plastic.

6. The screwdriver bit assembly as claimed in claim 1,
wherein the screwdriver bit is made of metal, and
the retaining ring is made of low-carbon steel or high-
carbon steel.

7. The screwdriver bit assembly as claimed in claim 1,
with the sleeve further including at least one through-
hole extending radially from the outer peripheral face
through an inner periphery of the sleeve hole, with
the at least one through-hole of the sleeve having a
reduced section adjacent to the sleeve hole, with the
reduced section having a diameter smaller than a
remaining portion of the at least one through-hole of
the sleeve, with the holding device including at least
one ball and a resilient ring, with the at least one ball
having a diameter smaller than the remaining portion
of the at least one through-hole of the sleeve but
larger than the diameter of the reduced section of
the at least one through-hole, with the at least ball
received in the at least one through-hole of the sleeve
and partially located in the sleeve hole of the sleeve,
with the resilient ring mounted around the outer pe-
ripheral face of the sleeve, and with the resilient ring
biasing the at least one ball to press against the
clamping section of the screwdriver bit.

8. The screwdriver bit assembly as claimed in claim 7,
with the at least one through-hole of the sleeve in-
cluding three through-holes annularly spaced from
each other by 120°, and with the at least one ball
including three balls respectively received in the
three through-holes.

9. The screwdriver bit assembly as claimed in claim 8,
with the sleeve further including an annular groove
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defined in the outer peripheral face, with the three
through-holes defined in a bottom wall of the annular
groove, and with the resilient ring received in the
annular groove.
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