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(54) Combination lock with two dial plates

(57) A combination lock includes an outer case (10)
with an inner case (11) received therein, the inner case
(11) has a first chamber (140) and a second chamber
(141) and the outer case (10) has a chamber (14) which
communicates with a passage (15) in which a latch (20)
is received. A spring (21) is mounted to the latch (20) and
provides a force to move the latch (20) in a direction away

from the chamber (14). A front unit (3) having two disks

(31,32) is located in the first chamber (140) and a rear
unit (5) having two disks (51,52) is located in the second

chamber (141). The two disks (31,32) of the front unit (3)
drive each other and the two disks (51,52) of the rear unit
(5) drive each other. A first dial plate (4) drives one of the
disks (31,32) of the front unit (3) and a second dial plate
(6) drives one of the disks (51,52) of the rear unit (5).
When the notches (311,321,511,521) of the disks
(31,32,51,52) are in alignment with each other, an end
piece (22) of the latch (20) can pass through the notches
(311,321,511,521) and the lock is unlocked.
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Description
BACKGROUND OF THE INVENTION
(1) FIELD OF THE INVENTION

[0001] The present invention relates to a combination
lock, and more particularly, to a combination lock having
two dial plates which provides highly anti-theft feature.

(2) DESCRIPTION OF THE PRIOR ART

[0002] The conventional locks comprises mechanical
locks and electronic locks, wherein the electronic locks
are easily unlocked by proper scanning apparatus and
the mechanical locks do not have the shortcomings as
the electronic locks. The mechanical locks comprise
combination locks and conventional mechanical locks
using keys. The combination locks are more convenient
forthe uses and the numbers are memorized by the users
and the thieves are difficult to know the numbers. How-
ever, the conventional combination lock includes multiple
digit rings which includes only 10 digits and the numbers
that are able to unlock can be achieved by rotating the
digit rings in either of two directions, so that the possible
combination of the numbers are limited.

[0003] The presentinvention intends to provide a com-
bination lock which includes two dial plates and each dial
plate control two disks so as to have more number of
combinations.

SUMMARY OF THE INVENTION

[0004] The present invention relates to a combination
lock and comprises an outer

case, an inner case and a cover, wherein the outer case
has a chamber and a passage communicates with the
chamber. The inner case has a first chamber and a sec-
ond chamber, and a recess is defined through a wall of
the inner case. A latch unit has a latch and a spring which
is mounted to the latch which is movably inserted in the
passage. An end piece extends from the first end of the
latch and is movable in the recess of the inner case. A
front unit has a tube and multiple disks are mounted to
the tube. A first end of the tube is rotatably connected to
the inner case and a second end of the tube rotatably
extends through a closed end of the chamber. The disks
drive each other and are rotatable in the first chamber.
Each disk has a notch through which the end piece pass-
es. One of the disks is fixed to the tube and the rest of
the disks are rotatable relative to the tube. A first dial
plate is located on outside of the chamber and fixed to
the tube. A rear unit has a shaft and multiple disks are
mounted to the shaft. The shaft rotatably extends through
the tube. A first end of the shaft extends into the second
chamber and a second end of the shaft extends through
the first dial plate. The disks drive each other and are
rotatable in the second chamber. Each disk has a notch
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through which the end piece passes. One of the disks is
fixed to the shaft and the rest of the disks are rotatable
relative to the shaft. A second dial plate is located on
outside of the first dial plate and fixed to the shaft.
[0005] The primary object of the present invention is
to provide a combination lock wherein the latch is moved
only when all of the notches of the disks of the front and
rear units are located in alignment with each other. The
disks can only be rotated in one

direction by rotating the first and second dial plates.
[0006] Anotherobject of the presentinvention is to pro-
vide a combination lock wherein the first dial plate is larg-
er than the second dial plate, so that the digits on the first
dial plate can be more so as to provide more sets of
combinations.

[0007] Yetanother object of the present invention is to
provide a combination lock wherein there is a resilient
plate which contacts the outer periphery of each of the
disks so that when the disks are rotated, the friction be-
tween the resilient plate and the disks generates click
sound to avoid the thieves from checking the position of
the notches.

[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
purposes of illustration only, a preferred embodiment in
accordance with the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009]

Fig. 1 is an exploded view to show the combination
lock of the present invention;

Fig. 2 is a perspective view to show the first dial plate
and the front unit of the combination lock of the
present invention;

Fig. 3 is a perspective view to show the second dial
plate and the rear unit of the combination lock of the
present invention;

Fig. 4 is a cross sectional view of the combination
lock of the present invention;

Fig. 5 shows that the latch and the inner case when
the lock is locked;

Fig. 6 shows that the latch and the inner case when
the lock is unlocked;

Fig. 7 is an enlarged perspective view of the inside
of the combination lock of the present invention;
Fig. 8 shows that the combination lock is used as an
automobile lock, and

Fig. 9 shows that the combination lock is used as a
vehicle lock.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0010] Referring to Figs. 1 to 7, the combination lock
of the present invention comprises a case unit 1 having
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an outer case 10, an inner case 11 and a cover 12. The
outer case 11 has a chamber 14 and a passage 15 com-
municates with the chamber 14. The outer case 10 has
a through hole 16 which communicates with the passage
15. The chamber 14 has an open end and a closed end.
The inner case 11 has a first chamber 140 and a second
chamber 141, and a recess 110 is defined through a wall
of the inner case 11. The cover 12 is securely connected
to the open end and seals the second chamber 141. The
outer case 10 has an alignment mark 17 on a front end
thereof.

[0011] A latch unit 2 has a latch 20 and a spring 21
which is mounted to the latch 20. The latch 20 is movably
inserted in the passage 15 and has a first end thereof
located in the chamber 14. An end piece 22 extends ra-
dially outward from the first end of the latch 20 and is
movable in the recess 110 of the inner case 11. The
spring 21 provides a force to move the latch 20 in a di-
rection away from the chamber 14. The length of the end
piece 22 is longer than the width of the passage 15. The
spring 21 is a compression spring and two ends of the
spring 21 are respectively in contact with the end piece
22 and the inner case 11.

[0012] A front unit 3 has a tube 30, a first disk 31, a
second disk 32 and a first washer 33. The tube 30 has a
first end thereof rotatably connected to the inner case 11
and a second end of the tube 30 rotatably extends
through the closed end of the chamber 14. The first disk
31 is fixedly mounted to the tube 30 and has afirst tubular
portion 313 extending therefrom. The second disk 32 is
rotatably mounted to the first tubular portion 313. The
first disk 31 has a first driving protrusion 312 on a facing
side thereof and the second disk 32 has a second driving
protrusion 322 on a facing side thereof which faces the
facing side of the first disk 31. The first driving protrusion
312 drives the second driving protrusion 322. The first
and second disks 31, 32 are rotatable in the first chamber
140. The first disk 31 has a first notch 311 defined in an
outer periphery thereof and the second disk 32 has a
second notch 312 defined in an outer periphery thereof.
The end piece 22 can pass through the aligned first and
second notches 311, 312. The first washer 33 is mounted
to the first tubular portion 313 of the first disk 31 and
located between the first and second disks 31, 32. A first
dial plate 4 is located on outside of the closed end of the
chamber 14 and fixed to the tube 30.

[0013] A rear unit 5 has a shaft 50, a third disk 51, a
fourth disk 52 and a second washer 53. The third disk 51
is fixedly mounted to the shaft 50 and has a second tu-
bular portion 513 extending therefrom. The fourth disk
52 is rotatably mounted to the second tubular portion
513. The third disk 51 has a third driving protrusion 512
on afacing side thereof and the fourth disk 52 has a fourth
driving protrusion 522 on a facing side thereof which fac-
es the facing side of the third disk 51. The third driving
protrusion 512 drives the fourth driving protrusion 522.
The shaft 50 rotatably extends through the tube 30. A
first end of the shaft 50 extends into the second chamber
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141 and a second end of the shaft 50 extends through
the first dial plate 4. The third and fourth disks 51, 52 are
rotatable in the second chamber 141. The third disk 51
has a third notch 511 defined in an outer periphery thereof
and the fourth disk 52 has a fourth notch 512 defined in
an outer periphery thereof. The end piece 22 can pass
through the aligned third and fourth notches 511, 512.
The second washer 53 is mounted to the second tubular
portion 513 of the third disk 5 and located between the
third and fourth disks 51, 52. A second dial plate 6 is
located on outside of the first dial plate 4 and fixed to the
shaft 50.

[0014] Each of the disks 31, 32, 51, 52 of the front and
rear units 3, 5 has serrated surfaces 310, 320, 510, 520
defined in the outer periphery thereof. The case unit 1
has a resilient plate 13 which has at least one side con-
tacting the outer peripheries of the disks 31, 32, 51, 52.
The alignment mark 17 on the outer case 10 faces the
first dial plate 4. The first dial plate 4 and the second dial
plate 6 each have digits arranged as a circle on a side
thereof.

[0015] A lock bar 7 extends through the through hole
16 and has multiple engaging recesses 70, the latch 20
is engaged with one of the engaging recesses 70 when
the combination lock is locked.

[0016] When any one of the first, second, third and
fourth notches 311, 321, 511, 521 is not in alignment with
the recess 110 of the inner case 11, the end piece 22 of
the latch 20 cannot move in the passage 15 so that the
engagement between the latch 20 and one of the engag-
ingrecesses 70 is not released, and the combination lock
is locked.

[0017] Whenrotating the first dial plate 4 either counter
clockwise or clockwise, the first disk 31 fixed to the tube
30 is rotated and the second disk 32 is rotated by the first
driving protrusion 312 driving the second driving protru-
sion 322. When the first dial plate 4 is rotated to the first
correct number or position, the second notch 321 is in
alignment with the recess 110, and the first dial plate 4
is rotated to the second number or position, the first notch
311 of the first disk 31 is located in alignment with the
recess 110. The second dial plate 6 is then rotated to the
first correct number or position, the shaft 50 and the third
disk 51 are rotated and the fourth disk 52 is rotated by
the third driving protrusion 512 driving the fourth driving
protrusion 522. The fourth notch 521 of the fourth disk
52 is located in alignment with the recess 110 and the
second dial plate 6 is rotated to the second number or
position, the third notch 511 of the third disk 51 is located
in alignment with the recess 110. When all of the notches
311, 321, 511, 521 are located in alignment with the re-
cess 110, the end piece 22 of the latch 20 passes through
the notches 311, 321, 511, 521 and the recess 110, so
that the latch 20 is able to move in the passage 15 to
unlock the lock. The number of the digits of the front unit
3 and the rear unit 5 can be increased or reduced as
needed.

[0018] While we have shown and described the em-
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bodiment in accordance with the present invention, it
should be clear to those skilled in the art that further em-
bodiments may be made without departing from the
scope of the present invention.

Claims
1. A combination lock comprising:

a case unit having an outer case, an inner case
and a cover, the outer case having a chamber
and a passage which communicates with the
chamber, the chamber having an open end, the
inner case having a first chamber and a second
chamber, a recess defined through a wall of the
inner case, the cover connected to the open end
and sealing the second chamber;

a latch unit having a latch and a spring which is
mounted to the latch, the latch movably inserted
in the passage and having a first end thereof
located in the chamber, an end piece extending
from the first end of the latch and movable in the
recess of the inner case, the spring providing a
force to move the latch in a direction away from
the chamber;

a front unit having a tube and multiple disks
which are mounted to the tube, a first end of the
tube rotatably connected to the inner case and
a second end of the tube rotatably extending
through a closed end of the chamber, the disks
driving each other and rotatable in the first cham-
ber, each disk having a notch through which the
end piece passes, one of the disks fixed to the
tube and the rest of the disks rotatable relative
to the tube;

a first dial plate located on outside of the closed
end of the chamber and fixed to the tube;

a rear unit having a shaft and multiple disks
which are mounted to the shaft, the shaft rotat-
ably extending through the tube, a first end of
the shaftextending into the second chamberand
a second end of the shaft extending through the
first dial plate, the disks driving each other and
rotatable in the second chamber, each disk hav-
ing a notch through which the end piece passes,
one of the disks fixed to the shaft and the rest
of the disks rotatable relative to the shaft, and
a second dial plate located on outside of the first
dial plate and fixed to the shaft.

2. The combination lock as claimed in claim 1, wherein
each of the disks of the front and rear units has ser-
rated surfaces defined in an outer periphery thereof,
the case unit has a resilient plate which has at least
one side contacting the outer peripheries of the
disks.
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3.

The combination lock as claimed in claim 2, wherein
the front unit comprises a first disk and a second
disk, the first disk is fixed to the tube and has a first
tubular portion, the second disk is rotatably mounted
to the first tubular portion, the first disk has a first
driving protrusion on a facing side thereof and the
second disk has a second driving protrusion on a
facing side thereof which faces the facing side of the
first disk, the first and second driving protrusions
drive each other, the rear unit comprises a third disk
and a fourth disk, the third disk is fixed to the shaft
and has a second tubular portion, the fourth disk is
rotatably mounted to the second tubular portion, the
third disk has a third driving protrusion on a facing
side thereof and the fourth disk has a fourth driving
protrusion on a facing side thereof which faces the
facing side of the third disk, the third and fourth driv-
ing protrusions drive each other.

The combination lock as claimed in claim 3, wherein
the front unit comprises a first washer mounted to
the first tubular portion of the first disk and located
between the firstand second disks, the rear unit com-
prises a second washer mounted to the second tu-
bular portion of the third disk and located between
the third and fourth disks.

The combination lock as claimed in claim 4, wherein
the spring is a compression spring and two ends of
the spring are respectively in contact with the end
piece and the inner case.

The combination lock as claimed in claim 1, wherein
the outer case has an alignment mark which faces
the first dial plate, the first dial plate and the second
dial plate each have digits arranged as a circle on a
side thereof.

The combination lock as claimed in claim 6 further
comprising a lock bar and the outer case has a
through hole which communicates with the passage,
the lock bar extends through the through hole and
has at least one engaging recess with which the latch
is engaged.
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