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(54) Electronic cylinder with waterproof structure

(57) An electronic cylinder includes a knob; a cylinder
core connected with the knob; a motor having a protru-
sion block; a clutch unit; a coupler including a chamber
receiving the clutch unit and a front portion having a front
end face with an opening constituted by an injection chan-
nel indented inwardly from the end face and extending
from a first point of a periphery confining the end face,
an recess indented inwardly from a bottom surface of the

injection channel and an outflow channel indented in-
wardly from the end face and extending from a second
point of the periphery, the bottom of the recess being
formed with a hole permitting extension of an axle for
engaging the clutch unit, a preventing block in a depth
of the opening such that after assembly, the end face
abuts against the motor; and a waterproof filler hermet-
ically filling the recess.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates generally to an
electronic cylinder and more particularly to an electronic
cylinder having waterproof structure between a motor
and other component so as to provide waterproof effect.

2. The Prior Arts

[0002] The advance of electronic technology results in
development of electronic locks having precise and com-
plicated means for identifying or verifying individual iden-
tifications, such as input pins, chip sensors, fingerprint
recognition, iris diaphragm recognition, thereby tremen-
dously increasing safety personal belongings. The ma-
jority of conventional mechanical locks are gradually re-
placed by digital or electronic locks. Under such circum-
stances, it is the ultimate goal of the manufacturers to
produce electronic locks to meet or fulfill the demand or
requirement of the consumers.
[0003] The primary object of using an electronic lock
is to prevent theft. In addition to verifying precisely and
definitely individual identifications, the electronic lock it-
self should possess durable wearing or corrosion, lesser
damage and malfunction are some major factors what
the consumers consider generally when purchasing or
selecting the electronic locks. The lesser the malfunction,
the more the durability increases, the electronic lock pro-
vide the more safety to the users. The lesser malfunction
of electronic lock depends on materials from which the
components are fabricated, such as aging and fatigue of
plastic substances, service life of electronic elements,
motor durability, waterproof, fire-proof and moisture-
proof of battery or circuit design play important role and
affect the usage span of the electronic lock. In case the
electronic lock one uses malfunctions often and hence
cannot provide safety measures to his belongings, which
in turn may hinder the user to go out safely or enter his
house conveniently.
[0004] Generally, in addition to verifying and sensing
elements, the motor disposed within electronic cylinder
for activating a latch assembly so as to lock and unlock
a door is the most important element in an electronic lock.
Presently available electronic cylinders in the markets
are not provided with anti-moisture or waterproof effects.
Taiwan being located in sub-tropical area (rainy and hu-
mid environment), moisture can easily penetrate through
the lock heart or other parts via gaps connecting the com-
ponents. Especially since the electronic lock is usually
provided on the external door, which adds moisture as
rain or splashing water infiltration, resulting in malfunction
of internal components in the electronic lock. Therefore,
it is highly desired to find a way to protect the invasion
of moisture into the motor while strengthening the struc-

ture of waterproof function in other parts to enhance wa-
terproof effects of the electronic cylinder, thereby de-
creasing malfunction of the electronic lock.

SUMMARY OF THE INVENTION

[0005] A primary objective of the present invention is
to provide an electronic lock, simply an electronic cylinder
including a motor which has filled by waterproof filler so
as to provide a waterproof structure thereto, so as to per-
mit traditional performance in a way while preventing mal-
function of the motor in the other way.
[0006] Another objective of the present invention is to
provide an electronic cylinder with enhanced waterproof
structure such that waterproof ring and waterproof wash-
ers are provided at gaps existing among the elements
so as to prevent invasion of water, thereby causing the
electronic cylinder of the present invention to possess
waterproof effects.
[0007] An electronic cylinder of the present invention
accordingly includes an exterior knob; an exterior cylin-
der core connected securely to an end of the exterior
knob; a motor disposed within the exterior cylinder core,
having a protrusion block and an axle extending axially
and outwardly from the protrusion block; a clutch unit
connected operably to the motor; a cam member asso-
ciated with the clutch unit and the motor for driving a latch
assembly to lock or unlock the door upon causing rotation
between the clutch unit and the motor; a cylindrical cou-
pler seat disposed between the motor and the clutch unit,
including a rear chamber for receiving the clutch unit and
a front portion located opposite to the rear chamber and
having a front end face provided with a blocking opening
constituted by an injection channel indented inwardly
from the front end face and extending inwardly and radi-
ally from a first point of a periphery confining the front
end face, an recess indented inwardly and axially from
a bottom surface of the injection channel and an outflow
channel indented inwardly from the front end face and
extending inwardly and radially from a second point of
the periphery opposite to the first point to terminate at
the recess, the bottom surface of the recess being formed
with a through hole permitting extension of the axle for
operably engaging the clutch unit, the front portion further
having a preventing block formed between the bottom
surface of the recess and the an outflow channel, the
preventing block being located in a depth with respect to
the front end face complementing with the protrusion
block of the motor such that once the protrusion block is
seated in the recess, the front end face of the coupler
seat abuts fittingly against the motor around the protru-
sion block; and a waterproof filler hermetically filling the
recess in the coupler seat.
[0008] In one embodiment of the present invention, the
protrusion block of the motor is generally cylindrical. The
recess has a shape complementing with the protrusion
block.
[0009] In another embodiment of the present invention,
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the preventing block 513 is generally semi-circular in
shape.
[0010] Preferably, the waterproof filler is selected from
a group consisting of Polydimethylsiloxane (PDMS).
[0011] According to one embodiment of the present
invention, the exterior cylinder core defines an interior
chamber for receiving the motor. The electronic cylinder
of the present invention further includes a waterproof ring
sleeved around an outer surface of the cylindrical coupler
seat so as to abut hermetically against the interior cham-
ber, thereby providing an additional waterproof effect
among the motor, the cylindrical coupler seat and the
exterior cylinder core.
[0012] The electronic cylinder of the present invention
further includes a first waterproof washer sandwiched
between the exterior cylinder core and the exterior knob
in order to provide additional waterproof effect therebe-
tween.
[0013] In yet another embodiment of the present in-
vention, the exterior knob includes an exterior housing
and an interior housing that is located inside the exterior
housing and that defines the end of the exterior knob for
connected securely to the exterior cylinder core. The
electronic cylinder of the present invention further in-
cludes a second waterproof washer disposed between
the exterior and interior housings.
[0014] Owing to the waterproof filler hermetically filling
the blocking opening in the cylindrical coupler seat, the
motor located with the coupler seat is waterproof, thereby
preventing damage done onto it. Simultaneously, since
the waterproof ring and waterproof washers are disposed
among the gaps connecting elements relative to one an-
other, water is prevented from getting into the interior of
the electronic cylinder of the present invention, thereby
prolonging the service life of the present electronic cyl-
inder.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The present invention will be apparent to those
skilled in the art by reading the following detailed descrip-
tion of a preferred embodiment thereof, with reference
to the attached drawings, in which:

Fig. 1 is an exploded view of an electronic cylinder
of the present invention having waterproof structure;

Fig. 2 is a perspective view of a clutch unit, a cylin-
drical coupler seat, a motor and an exterior cylinder
core constituting the electronic cylinder of the
present invention;

Fig. 3 is an enlarged view of the cylindrical coupler
seat and the motor shown in Fig. 2;

Fig. 4 is a cross-sectional view of assembled ele-
ments shown in Fig. 2;

Fig. 5 shows how a first waterproof washer is sand-
wiched between the exterior cylinder core and the
exterior knob shown in Fig. 1 in order to provide ad-
ditional waterproof effect in the electronic cylinder of
the present invention;

Fig. 6 is a cross-sectional view illustrating how a sec-
ond waterproof washer is provided between the ex-
terior cylinder core and in the exterior knob shown
in Fig. 1 in order to provide additional waterproof
effect to the electronic cylinder of the present inven-
tion; and

Fig.7 shows an exploded and enlarged view of the
exterior knob employed in the electronic cylinder of
the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0016] The accompanying drawings are included to
provide a further understanding of the invention, and are
incorporated in and constitute a part of this specification.
The drawings illustrate embodiments of the invention
and, together with the description, serve to explain the
principles of the invention.
[0017] Fig. 1 is an exploded view of an electronic cyl-
inder of the present invention having waterproof struc-
ture. As illustrated, the electronic cylinder of the present
invention for a door includes an exterior knob 10, an ex-
terior cylinder core 20, a lock housing 30, a motor 40, a
clutch unit 60, a cam member 70 and a sensing device
(not visible). The exterior knob 10 is generally installed
on a front side of the door (not visible), which is provided
with a handle 14. The exterior cylinder core 20 is disposed
on a rear side of the door and is connected securely to
an end of the exterior knob 10. The motor 40 is disposed
within the exterior cylinder core 20. The clutch unit 60 is
connected operably to the motor 40. The assembly of
the clutch unit 60 and the motor 20 is disposed within the
lock housing 30, which in turn is installed on the rear side
of the door. The cam member 70 is associated with the
clutch unit 60 and the motor 40 for driving a latch assem-
bly which is generally connected with the lock housing
30 to lock or unlock the door with respect to the door
frame (not visible) upon causing rotation between the
clutch unit 60 and the motor 40. The cam member 70
can include a transmission rod, oval-shaped paddle or
any other mechanism operably connected to the latch
assembly so long it can drive the lock mechanism to open
and close the door. The electronic cylinder of the present
invention further includes an interior knob 90 which is
generally installed on the rear side of the door (not visible)
and an interior cylinder core 80 interconnecting the inte-
rior knob 90 and the clutch unit 60 in a known manner.
[0018] Referring to Figs. 1 and 2, a cylindrical coupler
seat 50 is disposed between the motor 40 and the clutch
unit 60, includes a rear chamber 501 for receiving mov-
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ably an extension portion 61 of the clutch unit 60.
[0019] The motor 40 has an annular protrusion block
42 and an axle 41 extending axially and outwardly from
the protrusion block 42. The structure of the motor 40
should not be limited only the disclosed ones, any driving
means can be employed so long as it can engage with
the extension portion 61 of the clutch unit 60 so as to
cause rotation therebetween.
[0020] The coupler seat 50 has a front portion that lo-
cated opposite to the rear chamber 501 and that has a
front end face provided with a blocking opening 51 con-
stituted by an injection channel 511 indented inwardly
from the front end face and extending inwardly and radi-
ally from a first point of a periphery confining the front
end face, an annular recess 512 indented inwardly and
axially from a bottom surface of the injection channel 511
and an outflow channel 514 indented inwardly from the
front end face and extending inwardly and radially from
a second point of the periphery opposite to the first point
to terminate at the recess 512. The bottom surface of the
recess 512 is formed with a through hole 52 via which
the axle 41 extends for operably engaging the extension
portion 61 of the clutch unit 60. The front portion further
has a preventing block 513 formed between the bottom
surface of the recess 512 and the outflow channel 514.
The preventing block 513 is located in a depth with re-
spect to the front end face complementing with the pro-
trusion block 42 of the motor 40 such that once the pro-
trusion block 42 is seated in the recess 512, the front end
face of the coupler seat 50 abuts fittingly and sealingly
against the motor 40 around the protrusion block 42,
thereby forming a communication passage between the
coupler seat 50 and the motor 40 constituted by the above
mentioned channels and recess. In this embodiment, the
preventing block 513 is generally semi-circular in shape.
However, the structure of the preventing block 513
should not be limited only to the disclosed ones, any other
structure like cylinder or rectangular can be used so long
it can achieve the desired purpose.
[0021] Referring Figs. 2 to 4, wherein Fig. 2 is a per-
spective view of the clutch unit 60, the cylindrical coupler
seat 50, the motor 40 and the exterior cylinder core 20
cooperatively constituting the electronic cylinder of the
present invention; Fig. 3 is an enlarged view of the cylin-
drical coupler seat 50 and the motor 40 shown in Fig. 2;
and Fig. 4 is a cross-sectional view of assembled ele-
ments shown in Fig. 2. As illustrated, after assembly, the
blocking opening 51 defines the communication passage
between the coupler seat 50 and the motor 40 constituted
by the above mentioned channels and recess. Under this
condition, a waterproof filler 54 is injected from the injec-
tion channel 511 so as to hermetically filling the recess
512 in the coupler seat 50 upon encountering the pre-
venting block 513 and simultaneously filling the ambient
space around the axle 41 follow by and the outflow chan-
nel 514. Hence, the entire portion surrounding the pro-
trusion block 42 is replete with the waterproof filler 54
such that in case of invasion of water via the clutch unit

60 and the cam member 70, water cannot penetrate into
the motor 40, thereby providing waterproof effect to the
motor 40.
[0022] In this embodiment, the waterproof filler 54 is
selected from a group consisting of Polydimethylsiloxane
(PDMS). Any other filler, such as silicone oil and Vase-
line, can be used so long they can provide hermetical
sealing effect to the motor 40.
[0023] Fig. 4 is a cross-sectional view of assembled
elements shown in Fig. 2. As shown, the exterior cylinder
core 20 defines an interior chamber for receiving the mo-
tor 40. The electronic cylinder of the present invention
further includes a waterproof ring 53 sleeved around an
outer surface of the cylindrical coupler seat 50 so as to
abut hermetically against an annular recess 22 formed
in the interior chamber, so that water cannot invade into
the gaps formed among the clutch unit 60, the cylindrical
coupler seat 50 and the exterior cylinder core 20, thereby
providing an additional waterproof effect among the
clutch unit 60, the cylindrical coupler seat 50 and the
exterior cylinder core 20.
[0024] Fig. 5 shows how a first waterproof washer is
sandwiched between the exterior cylinder core 20 and
the exterior knob 10 shown in Fig. 1 in order to provide
additional waterproof effect in the electronic cylinder of
the present invention. As shown, the electronic cylinder
of the present invention further includes a first waterproof
washer 21 sandwiched between the exterior cylinder
core and the exterior knob 10 in order to provide addi-
tional waterproof effect therebetween.
[0025] Referring to Figs. 6 and 7, wherein Fig. 6 is a
cross-sectional view illustrating how a second waterproof
washer is provided between the exterior cylinder core 20
and in the exterior knob 10 shown in Fig. 1 in order to
provide additional waterproof effect in the electronic cyl-
inder of the present invention; and Fig.7 shows an ex-
ploded and enlarged view of the exterior knob 10 em-
ployed in the electronic cylinder of the present invention.
As shown, the electronic cylinder of the present invention
further includes a waterproof washer 21 sandwiched be-
tween the exterior cylinder core 20 and the exterior knob
10 in order to provide additional waterproof effect to a
chamber 121 formed in the rear side of the exterior knob
10. Preferably, in this embodiment, the exterior knob 10
includes an exterior housing 11 and an interior housing
12 that is located inside the exterior housing 11 and that
defines the end of the exterior knob 10 for connected
securely to the exterior cylinder core 20. The electronic
cylinder of the present invention includes a waterproof
ring 13 disposed in an annular recess 122 formed on an
outer surface of the interior housing 12 so as to abut
sealingly against the inner surface of the interior housing
11, thereby providing an additional waterproof effect to
the exterior knob 10.
[0026] One distinct feature of the present invention re-
sides in that injection of the waterproof filler 54 is finished
swiftly due to the following reasons. The injection channel
511 and the outflow channel 514 are aligned with each
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other, and have the same depth with respect to the front
end face but a different width relative to each other,
wherein the injection channel 511 has a larger width than
the outflow channel 514 to facilitate injection of the wa-
terproof filler 54 filling the blocking opening 51.
[0027] Although the present invention has been de-
scribed with reference to the preferred embodiments
thereof, it is apparent to those skilled in the art that a
variety of modifications and changes may be made with-
out departing from the scope of the present invention
which is intended to be defined by the appended claims.

Claims

1. An electronic cylinder for a door lock comprising:

an exterior knob;
an exterior cylinder core connected securely to
an end of said exterior knob;
a motor disposed within said exterior cylinder
core, having a protrusion block and an axle ex-
tending axially and outwardly from said protru-
sion block ;
a clutch unit connected operably to said motor;
a cam member associated with said clutch unit
and said motor for driving a latch assembly to
lock or unlock the door upon causing rotation
between said clutch unit and said motor;
a cylindrical coupler seat disposed between said
motor and said clutch unit, including a rear
chamber for receiving said clutch unit and a front
portion located opposite to said rear chamber
and having a front end face provided with a
blocking opening constituted by an injection
channel indented inwardly from said front end
face and extending inwardly and radially from a
first point of a periphery confining said front end
face, an recess indented inwardly and axially
from a bottom surface of said injection channel
and an outflow channel indented inwardly from
said front end face and extending inwardly and
radially from a second point of the periphery op-
posite to said first point to terminate at said re-
cess, said bottom surface of said recess being
formed with a through hole permitting extension
of said axle for operably engaging said clutch
unit, said front portion further having a prevent-
ing block formed between said bottom surface
of said recess and said outflow channel, said
preventing block being located in a depth with
respect to said front end face complementing
with said protrusion block of said motor such that
once said protrusion block is seated in said re-
cess, said front end face of said coupler seat
abuts fittingly against said motor around said
protrusion block; and
a waterproof filler hermetically filling said recess

in said coupler seat.

2. The electronic cylinder according to claim 1, wherein
said protrusion block of said motor is generally cy-
lindrical, said recess having a shape complementing
with said protrusion block.

3. The electronic cylinder according to claim 2, wherein
said preventing block is generally semi-circular in
shape.

4. The electronic cylinder according to claim 1, wherein
said preventing block is generally semi-circular in
shape.

5. The electronic cylinder according to claim 1, wherein
said waterproof filler is selected from a group con-
sisting of Polydimethylsiloxane (PDMS).

6. The electronic cylinder according to claim 1, wherein
said exterior cylinder core defines an interior cham-
ber for receiving said motor, the electronic cylinder
further comprising a waterproof ring sleeved around
an outer surface of said cylindrical coupler seat so
as to abut hermetically against said interior chamber
in said exterior cylinder core, thereby providing an
additional waterproof effect among said clutch unit,
said cylindrical coupler seat and said exterior cylin-
der core.

7. The electronic cylinder according to claim 1, further
comprising a waterproof washer sandwiched be-
tween said exterior cylinder core and said exterior
knob in order to provide additional waterproof effect
therebetween.

8. The electronic cylinder according to claim 1, wherein
said exterior knob includes an exterior housing and
an interior housing that is located inside said exterior
housing and that defines said end of said exterior
knob for connected securely to said exterior cylinder
core, said electronic cylinder further comprising a
waterproof ring disposed between said exterior and
interior housings.

9. The electronic cylinder according to claim 1, wherein
said injection channel and said outflow channel are
aligned with each other, and have the same depth
with respect to said front end face but a different
width relative to each other, wherein said injection
channel has a larger width and deeper depth than
said outflow channel to facilitate injection of said wa-
terproof filler filling said recess.
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