Europäisches Patentamt

(19)

European Patent Ofﬁce

*EP000971087A1*

Ofﬁce européen des brevets

(11)

EP 0 971 087 A1

EUROPEAN PATENT APPLICATION

(12)
(43) Date of publication:

(51) Int Cl.7:

12.01.2000 Bulletin 2000/02

E05B 67/24, E05B 9/08

(21) Application number: 98305394.3
(22) Date of ﬁling: 07.07.1998
(84) Designated Contracting States:

(72) Inventor: Chen, Waterson

AT BE CH CY DE DK ES FI FR GB GR IE IT LI LU
MC NL PT SE
Designated Extension States:
AL LT LV MK RO SI

(71) Applicant: Chen, Waterson
Taichung City (TW)

(54)

Taichung City (TW)

(74) Representative: Stuttard, Garry Philip
Urquhart-Dykes & Lord
Tower House
Merrion Way
Leeds LS2 8PA (GB)

Padlock
(53). A locking unit (28) includes at least one ball member (280) rollingly disposed in the ball chamber (24) adjacent to the plunger (53). A shackle (30) has longer and
shorter leg portions (32, 34) to be received in the shackle
insert holes (22, 21), respectively. The shorter leg portion (34) is formed with a plunger engaging groove (35)
for engaging a latch projection (52) on the plunger (53).
The longer leg portion (32) is formed with a ball retaining
groove (35) for engaging the locking unit (28). A biasing
spring (31) is disposed in the ﬁrst shackle insert hole
(22) for biasing the longer leg portion (32) upwardly.
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A padlock includes a lock base (20) formed with
(57)
ﬁrst and second shackle insert holes (22, 21), a lock receiving space (23) which is disposed between the
shackle insert holes (22, 21) and which has an upper
section communicated with the second shackle insert
hole (21), and a ball chamber (24) which extends transversely between the ﬁrst shackle insert hole (22) and
the lock receiving space (23). A lock device (50) is received in the lock receiving space (23), and has a keyoperated lock core (51) which is provided with a plunger
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Description
[0001] This invention relates to a padlock, more particularly to a padlock having a lock device that is suitable
for use with lock bases of different sizes.
[0002] Figure 1 illustrates a conventional padlock
which includes a lock base 10, a lock device 11, two ball
members 12, and a U-shaped shackle 13. The lock base
10 is formed with two shackle insert holes 16 for receiving longer and shorter leg portions of the shackle 13, a
lock receiving space 14 between the shackle insert
holes 16 for receiving the lock device 11, and two ball
chambers 15 on opposite sides of an upper section of
the lock receiving space 14 to communicate the lock receiving space 14 with the shackle insert holes 16, respectively. The lock device 11 is formed with an engaging rim 111 for retaining the lock base 10 in the lock receiving space 14. The lock device 11 has an upper end
formed with a plunger 112 which has two opposite latch
portions 113 for actuating the ball members 12, respectively. When the padlock is in a locking state, the ball
members 12 are pushed by the latch portions 113 of the
plunger 112 to extend into the shackle insert holes 16
for engaging ball retaining grooves 131 formed in the
longer and shorter leg portions of the shackle 13 in order
to prevent upward movement of the shackle 13 and removal of the shorter leg portion from the corresponding
shackle insert hole 16. When the lock device 11 is operated using the correct key (not shown) to rotate a lock
core (not shown) in the lock device 11, the plunger 112
is rotated to permit retraction of the ball members 12 into
the ball chamber 15 for disengaging the shackle 13,
thereby permitting upward movement of the shackle 13
and removal of the shorter leg portion from the corresponding shackle insert hole 16 for placing the padlock
in an unlocked state.
[0003] In the conventional padlock, when it is required
to produce a lock base with a different size, such as a
different width, the original lock device cannot be used,
and a new lock device with a different size is produced
so as to ﬁt the lock base. Since a lock device generally
has a relatively complicated and delicate structure in order to provide a good anti-theft effect, the design and
manufacture of a new lock device result in great expense.
[0004] The main object of the present invention is to
provide a padlock having a lock device that is suitable
for use with lock bases of different sizes.
[0005] Accordingly, the padlock of the present invention includes a lock base, a lock device, a locking unit,
a shackle, and a biasing spring. The lock base has top
and bottom sides, and is formed with ﬁrst and second
shackle insert holes which extend from the top side toward the bottom side. The ﬁrst shackle insert hole has
a length longer than that of the second shackle insert
hole. The lock base is further formed with a lock receiving space which extends from the bottom side toward
the top side and which is disposed between the ﬁrst and
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second shackle insert holes. The lock receiving space
has an upper section communicated with the second
shackle insert hole. The lock base is further formed with
a ball chamber which extends transversely between the
ﬁrst shackle insert hole and the upper section of the lock
receiving space. The lock device is received in the lock
receiving space, and has an axially rotatable key-operated lock core which is provided with a plunger that is
disposed in the upper section of the lock receiving
space. The plunger is formed with a latch projection. The
locking unit includes at least one ball member rollingly
disposed in the ball chamber adjacent to the plunger.
The shackle has a longer leg portion which is retained
slidably and rotatably in the ﬁrst shackle insert hole, and
a shorter leg portion which is received removably in the
second shackle insert hole. The shorter leg portion is
formed with a plunger engaging groove for engaging the
latch projection of the plunger. The longer leg portion is
formed with a ball retaining groove for engaging the
locking unit. The biasing spring is disposed in the ﬁrst
shackle insert hole and biases the longer leg portion upwardly. The lock core is rotatable so as to rotate the
plunger between a locking position, in which the latch
projection of the plunger engages the plunger engaging
groove in the shorter leg portion and in which the locking
unit engages the ball retaining groove in the longer leg
portion to arrest upward movement of the longer and
shorter leg portions against action of the biasing spring
in order to prevent removal of the shorter leg portion
from the second shackle insert hole, and an unlocking
position, in which the latch projection is disengaged from
the plunger engaging groove in the shorter leg portion,
and the longer leg portion is moved relative to the locking unit due to the action of the biasing spring for disengaging the locking unit, thereby permitting removal of
the shorter leg portion from the second shackle insert
hole.
[0006] Other features and advantages of the present
invention will become apparent in the following detailed
description of the preferred embodiments with reference
to the accompanying drawings, in which:
Figure 1 is a partly-sectional, perspective view of a
conventional padlock;
Figure 2 is an exploded perspective view of a ﬁrst
preferred embodiment of a padlock according to the
present invention;
Figure 3 is a vertical sectional view of the ﬁrst preferred embodiment when in a locking state;
Figure 4 is a horizontal sectional view of the ﬁrst
preferred embodiment, taken along line IV-IV in Figure 3;
Figure 5 is another horizontal sectional view of the
ﬁrst preferred embodiment, taken along line V-V in
Figure 3;
Figure 6 is vertical sectional view of the ﬁrst preferred embodiment, taken along line VI-VI in Figure
3;
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Figure 7 is a vertical sectional view of the ﬁrst preferred embodiment when in an unlocking state;
Figure 8 is a horizontal sectional view of the ﬁrst
preferred embodiment, taken along line VIII-VIII in
Figure 7;
Figure 9 is a vertical sectional view illustrating how
a lock device can be removed from a lock base of
the padlock of the ﬁrst preferred embodiment; and
Figure 10 is a vertical sectional view illustrating a
padlock of a second preferred embodiment according to the present invention.
[0007] Referring to Figures 2 and 3, the padlock of the
ﬁrst preferred embodiment according to the present invention is shown to include a lock base 20, a generally
U-shaped shackle 30, a lock device 50, a locking unit
28, and a biasing spring 31.
[0008] The lock base 20 is formed from a body part
200 and a cover member 40 which is secured to the
body part 200 at a front opening 27 of the latter, such as
by welding. The lock base 20 is formed as a generally
rectangular body with top and bottom sides, and is
formed with spaced ﬁrst and second shackle insert
holes 22, 21 which extend from the top side toward the
bottom side. The ﬁrst shackle insert hole 22 has a length
longer than that of the second shackle insert hole 21.
The lock base 20 is further formed with a lock receiving
space 23 which extends from the bottom side toward
the top side and which is disposed between the ﬁrst and
second shackle insert holes 22, 21. The lock receiving
space 23 has a rectangular lower section, and an upper
section which is communicated with the second shackle
insert hole 21. The lock base 20 is further formed with
a ball chamber 24 which extends transversely between
the ﬁrst shackle insert hole 22 and the upper section of
the lock receiving space 23, and a fastener hole 26
which extends between the ﬁrst shackle insert hole 22
and the lock receiving space 23 below the ball chamber
24. The ball chamber 24 has a circular cross-section and
a predetermined length for receiving the locking unit 28
that consists of a predetermined number of ball members 280 therein. The fastener hole 26 has a nut-retaining hole portion 260 with a hexagonal cross-section. The
lock base 20 has a surrounding wall between the top
and bottom sides and formed with an access bore 25
which extends into the ﬁrst shackle insert hole 22 and
which is aligned with the fastener hole 26.
[0009] The lock device 50 is received in the lock receiving space 23, and has a lower end formed as a rectangular head portion which is retained in the rectangular lower section of the lock receiving space 23. The lock
device 50 is provided with an axially rotatable lock core
51 which has a plunger 53 that is disposed in the upper
section of the lock receiving space 23. The plunger 53
is formed with a generally rectangular latch projection
52.
[0010] In this embodiment, the length of the ball
chamber 24 is suitable for receiving a locking unit 28
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which includes two ball members 280. The ball members 280 are rollingly disposed in the ball chamber 24
adjacent to the plunger 51.
[0011] The shackle 30 includes a longer leg portion
32 which is slidably and rotatably retained in the ﬁrst
shackle insert hole 22, and a shorter leg portion 34
which is received removably in the second shackle insert hole 21. The longer leg portion 32 has an inner side
facing the shorter leg portion 34 and formed with a
curved ball retaining groove 33 for engaging one of the
ball members 280 of the locking unit 28 that is disposed
immediately adjacent to the longer leg portion 32. The
shorter leg portion 34 has an inner side facing the longer
leg portion 32 and formed with a generally rectangular
plunger engaging groove 35 for engaging the latch projection 52 of the plunger 53.
[0012] The biasing spring 31 is disposed in the ﬁrst
shackle insert hole 22 below the longer leg portion 32
for biasing the longer leg portion 32 upwardly.
[0013] With further reference to Figures 5 and 6, the
fastener unit 29 is disposed in the fastener hole 26 of
the lock base 20, and includes a nut 291 retained in the
nut-retaining hole portion 260 and a screw bolt 292
which extends threadedly through the nut 291 and which
has one end abutting against a peripheral portion of the
lock device 50 so as to prevent removal of the lock device 50 from the lock receiving space 23.
[0014] In assembly, the fastener unit 29 is placed in
the fastener hole 26 of the lock base 20 before the cover
member 40 is welded to the body part 200 of the lock
base 20. Then, the biasing spring 31 is disposed in the
ﬁrst shackle insert hole 22, and the longer and shorter
leg portions 32, 34 are extended into the ﬁrst and second
shackle insert holes 22, 21, respectively. Thereafter, the
locking unit 28 is disposed in the ball chamber 24. The
number of the ball members 280 required to form the
locking unit 28 depends on the length of the ball chamber 24 formed in the lock base 20. In this embodiment,
two ball members 280 are required. Finally, the lock device 50 with the lock core 51 mounted thereon is extended into the lock receiving space 23 from the bottom side
of the lock base 20. In order to secure the lock device
50 to the lock base 20, a tool 100 is extended into the
fastener hole 26 via the access bore 25 and through the
ﬁrst shackle insert hole 22 for operating the screw bolt
292 so that one end of the screw bolt 292 abuts against
the lock device 50 to prevent removal of the latter from
the lock receiving space 23. Operation of the screw bolt
292 by the tool 100 is conducted under the condition
that the longer leg portion 32 is moved upwardly to expose the fastener hole 26. Assembly of the padlock is
thus completed.
[0015] Referring to Figures 3 and 4, when the padlock
is in a locking state, the latch projection 52 of the plunger
53 of the lock device 50 extends into the second shackle
insert hole 21 to engage the plunger engaging groove
35 in the shorter leg portion 34 of the shackle 30, and
one of the ball members 280 that is disposed immedi-
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ately adjacent to the longer leg portion 32 engages the
ball retaining groove 33 in the longer leg portion 32,
thereby arresting upward movement of the longer and
shorter leg portions 32, 34. Removal of the shorter leg
portion 34 from the second shackle insert hole 21 is prevented at this time. The biasing spring 31 is compressed
under this condition.
[0016] Referring to Figures 7 and 8, when the lock device 50 is operated using the correct key (not shown) to
result in axial rotation of the lock core 51 and the plunger
53, the latch projection 52 is moved away from the shorter leg portion 34 to disengage the plunger engaging
groove 35, and the biasing spring 31 expands to move
the longer leg portion 32 upwardly for disengaging the
adjacent ball member 280 of the locking unit 28, thereby
permitting removal of the shorter leg portion 34 from the
second shackle insert hole 21 and placing the padlock
in an unlocking state. It is noted that, when the padlock
is in the unlocking state, the ball member 280 that is
disposed adjacent to the longer leg portion 32 can engage a bottom end of the latter to prevent removal of the
longer leg portion 32 from the ﬁrst shackle insert hole
22, while permitting axial rotation of the longer leg portion 32 in the ﬁrst shackle insert hole 22.
[0017] Referring to Figure 9, the tool 100 is extendible
into the fastener hole 26 via the access bore 25 only
when the padlock is in an unlocking state. This is because the fastener hole 26 is blocked by the longer leg
portion 32 to prevent access thereto when the padlock
is in the locking state. As such, when it is desired to remove the lock device 50, such as for replacement with
a new one, the lock device 50 is ﬁrst operated using the
correct key for disengaging the longer leg portion 32
from the locking unit 28 so that the longer leg portion 32
is moved upwardly by virtue of the biasing spring 31 to
expose the fastener hole 26. The tool 100 is then extended into the fastener hole 26 to operate the screw
bolt 292 so that the screw bolt 292 is moved away from
the lock device 50 to permit removal of the lock device
50 from the lock receiving space 23. After a new lock
device is placed in the lock receiving space 23, the
screw bolt 292 is operated using the tool 100 to engage
the new lock device.
[0018] Referring again to Figure 3, when the padlock
is in the locking state, it is noted that the lock device 50
can be prevented from being removed from the lock receiving space 23 even if the screw bolt 292 is loosened
from the lock device 50 since the plunger 53 of the lock
device 50 engages the shorter leg portion 34.
[0019] Referring to Figure 10, the padlock of the second preferred embodiment according to the present invention is shown to include a lock base 20' which has a
width shorter than that of the lock base 20 in the previous
embodiment. In this situation, the length of the ball
chamber 24' is shortened in accordance with the shorter
width of the lock base 20', while the size of the lock receiving space is kept identical to that in the previous embodiment. Only one ball member 280 is installed in the
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ball chamber 24' for engaging the ball retaining groove
33' in the longer leg portion of the shackle 30'. The lock
device 50 in the previous embodiment can be used in
the lock base 20' of this embodiment.
[0020] According to the present invention, a lock device can be used with lock bases of different widths by
modifying the number of ball members that constitute
the locking unit to ﬁt the length of the ball chamber. It is
not necessary to design and manufacture a different
lock device, which is relatively costly, in order to ﬁt a lock
base of a different width. The present invention thus results in cost-savings. Moreover, with a replaceable lock
device, the padlock of this invention can provide an enhanced anti-theft effect.
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A padlock including
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a lock base (20) having top and bottom sides
and formed with ﬁrst and second shackle insert
holes (22, 21) which extend from the top side
toward the bottom side, the ﬁrst shackle insert
hole (22) having a length longer than that of the
second shackle insert hole (21), the lock base
(20) being further formed with a lock receiving
space (23) which extends from the bottom side
toward the top side and which is disposed between the ﬁrst and second shackle insert holes
(22, 21),
a lock device (50) received in the lock receiving
space (23),
a shackle (30) having a longer leg portion (32)
which is retained slidably and rotatably in the
ﬁrst shackle insert hole (22), and a shorter leg
portion (34) which is received removably in the
second shackle insert hole (21), and
a biasing spring (31) disposed in the ﬁrst shackle insert hole (22) for biasing the longer leg portion (32) upwardly,
characterized by:
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the lock receiving space (23) having an upper
section communicated with the second shackle
insert hole (21), the lock base (20) being further
formed with a ball chamber (24) which extends
transversely between the ﬁrst shackle insert
hole (22) and the upper section of the lock receiving space (23);
the lock device (50) having an axially rotatable
key-operated lock core (51) which is provided
with a plunger (53) that is disposed in the upper
section of the lock receiving space (23), the
plunger (53) being formed with a latch projection (52);
a locking unit (28) including at least one ball
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member (280) rollingly disposed in the ball
chamber (24) adjacent to the plunger (53);
the shorter leg portion (34) being formed with a
plunger engaging groove (35) for engaging the
latch projection (52) of the plunger (53), the
longer leg portion (32) being formed with a ball
retaining groove (33) for engaging the locking
unit (28);
the lock core (51) being rotatable so as to rotate
the plunger (53) between a locking position, in
which the latch projection (52) of the plunger
(53) engages the plunger engaging groove (35)
in the shorter leg portion (34) and in which the
locking unit (28) engages the ball retaining
groove (33) in the longer leg portion (32) to arrest upward movement of the longer and shorter leg portions (32, 34) against action of the biasing spring (31) in order to prevent removal of
the shorter leg portion (34) from the second
shackle insert hole (21), and an unlocking position, in which the latch projection (52) is disengaged from the plunger engaging groove
(35) in the shorter leg portion (34), and the longer leg portion (32) is moved relative to the locking unit (28) due to the action of the biasing
spring (31) for disengaging the locking unit
(28), thereby permitting removal of the shorter
leg portion (34) from the second shackle insert
hole (21).

the locking unit (28).
4.
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3.

The padlock according to Claim 1, characterized in
that the lock base (20) is further formed with a fastener hole (26) which extends transversely between
the ﬁrst shackle insert hole (22) and the lock receiving space (23) below the ball chamber (24), the lock
base (20) having a surrounding wall between the
top and bottom sides and formed with an access
bore (25) that extends into the ﬁrst shackle insert
hole (22) and that is aligned with the fastener hole
(26), a fastener unit (29) being received in the fastener hole (26) and having one end engaging the
lock device (50) so as to prevent removal of the lock
device (50) from the lock receiving space (23), the
fastener unit (29) being operable by means of a tool
(100) that extends into the fastener hole (26) via the
access bore (25) when the longer leg portion (32)
disengages the locking unit (28).
The padlock according to Claim 2, characterized in
that the fastener unit (29) includes a nut (291) disposed within the fastener hole (26), and a screw bolt
(292) extending threadedly through the nut (291)
and having one end that engages the lock device
(50), the screw bolt (292) being operable by means
of the tool (100) so that said one end is moved away
from the lock device (50) in order to permit removal
of the lock device (50) from the lock receiving space
(23) when the longer leg portion (32) disengages
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The padlock according to Claim 1, characterized in
that the locking unit (28) includes more than one ball
member (280).
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