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(54)  Automatic door closer

(67)  An automatic door closer comprises a casting
(10), a sliding assembly (20), a drive assembly (30), a
tube shaped piston (41) and a firstresilient member (51).
The casting (10) has a front chamber (111), a rear cham-
ber (113), amiddle chamber (112) in communication with
the front chamber (111) and the rear chamber (113), a
shaft hole (12) penetrating the middle chamber (112) and
a first oil passage (13). The first oil passage (13) has an
oil inlet (13a) in communication with the front chamber
(111) and an oil outlet (13b) in communication with the
rear chamber (113). The sliding assembly (20) disposed
within the middle chamber (112) of the casting (10) com-
prises a slider (21) disposed between the oil inlet (13a)
and the oil outlet (13b), a first roller (22) and a second

roller (23), wherein the first and second rollers (22, 23)
are disposed within the slider (21) respectively. The drive
assembly (30) comprises a shaft (31) and an eccentric
cam (32) coupled to the shaft (31), the shaft (31) is piv-
otally disposed within the shaft hole (12) of the casting
(10), the eccentric cam (32) is located within the slider
(21) and contacts against the first and second rollers (22,
23) of the sliding assembly (20). The tube shaped piston
(41) disposed within the rear chamber (113) of the casting
(10) has afirstend portion (411) and a second end portion
(412) opposite to the first end portion (411), the first end
portion (411) is connected with the first roller (22). The
first resilient member (51) is disposed within the front
chamber (111) of the casting (10) serving for pushing the
slider (21) of the sliding assembly (20) to move.
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Description
Field of the Invention

[0001] The present invention relates to a door closer,
and more particularly to an automatic door closer com-
prising the features of the preamble portion of claim 1.

Background of the Invention

[0002] A door closer is typically used for providing a
damping action against a door to generate a buffer effect
when closing the door, and, a resilient member installed
within the door closer can store energy during compres-
sion to automatically and slowly pull the door back and
then restore a door-closing state when an exterior force
is moved away from the door. For example, Taiwan Pat-
ent No. 428,658 discloses movement of a door closer
which is performed by applying a wheel, a rack and a
spring. However, the above-described door closer has a
backlash when the wheel engages with the rack, and that
backlash becomes larger and larger through long term
attrition to make engagement of the wheel and the rack
cause intermittent contact, which results in unsmooth op-
eration of the door closer.

[0003] An automatic door closer comprising the fea-
tures of the preamble portion of claim 1 is known from
US 5,901,412 A.

Summary of the Invention

[0004] The object of the presentinvention is to provide
an automatic door closer which overcomes the afore-
described drawbacks inherent to the prior art.

[0005] Thistechnical problemis solved by an automat-
ic door closer according to claim 1. Advantageous em-
bodiments are laid down in further claims.

[0006] Operating smooth of the automatic door closer
can be improved via reciprocation of the slider and the
tube shaped piston and action of the first oil passage
according to the present invention.

Brief Description of the Drawings
[0007]

Fig. 1is a perspective exploded view of an automatic
door closer in accordance with a preferred embodi-
ment of the present invention.

Fig. 2 is a perspective assembly view of the auto-
matic door closer.

Fig. 3 is a longitudinal section view of the automatic
door closer.

Fig. 4A-4B is an action transverse section view of
the automatic door closer.

Fig. 5 is a side view of the automatic door closer.
Fig. 6A-6B is an action view of the automatic door
closer taken along line A-A of Fig.5.
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Fig. 7 is another action view of the automatic door
closer.

Detailed Description

[0008] With reference to Fig.1, Fig.2 and Fig.3, an au-
tomatic door closer in accordance with a preferred em-
bodiment of the present invention comprises a casting
10, a sliding assembly 20, a drive assembly 30, a piston
assembly 40, an elastic assembly 50 and a pair of lid 60.
The casting 10 is defined as a long oriented axis 10a and
ashortoriented axis 10b, where there are afront chamber
111, a rear chamber 113 and a middle chamber 112 in
communication with the front chamber 111 and the rear
chamber 113, which are located along the long oriented
axis 10a. The casting 10 has a shaft hole 12 located along
the short oriented axis 10b and penetrating the middle
chamber 112. With reference to Fig.1 and Fig.6A, the
front chamber 111, the middle chamber 112 and the rear
chamber 113 are filled with hydraulic oil. There are dis-
posed a first oil passage 13 in communication with the
frontchamber 111 and the rear chamber 113, afirstcheck
valve 14 located inside the first oil passage 13, a second
oil passage 15 in communication with the rear chamber
113 and a second check valve 16 located inside the sec-
ond oil passage 15 within the casting 10. The first oil
passage 13 has an oil inlet 13a in communication with
the front chamber 111 and an oil outlet 13b in communi-
cation with the rear chamber 113. The first check valve
14 is disposed adjacent to the oil outlet 13b of the first
oil passage 13. The second oil passage 15 has an inlet
15a in communication with the rear chamber 113, a first
outlet 15b and a second outlet 15¢c. The second check
valve 16 is disposed adjacent to the inlet 15a of the sec-
ond oil passage 15. In addition, the casting 10 further
has a first speed control valve 17 disposed at the first
outlet 15b of the second oil passage 15 and a second
speed control valve 18 disposed at the second outlet 15¢
of the second oil passage 15 applied for adjusting oil
output of the first outlet 15b and the second outlet 15¢
respectively. With reference again to Fig.1, Fig.2 and Fig.
3, the sliding assembly 20 is movably disposed within
the middle chamber 112 of the casting 10 and comprises
aslider 21, afirstroller 22 and a second roller 23, wherein
the slider 21 has an upper plate 211, a lower plate 212
opposite to the upper plate 211, a side plate 213 coupling
to the upper plate 211 and the lower plate 212 and a
space 214 formed between the upper plate 211 and the
lower plate 212. In this embodiment, the side plate 213
has an oil drain hole 213a, the first roller 22 is movably
disposed within the space 214, besides, the upper plate
211 and the lower plate 212 have an open hole 211a,
212a formed thereon respectively and which are corre-
sponding to each other. Each of the open holes 211a,
212a corresponds to the shaft hole 12 of the casting 10,
the first roller 22 corresponds to each of the open holes
211a, 212a and the second roller 23 is fixed within the
space 214 and adjacent to the side plate 213 of the slider
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21.In this embodiment, the slider 21 further has a through
hole 215 formed thereon and penetrating the upper plate
211 and the lower plate 212, the second roller 23 corre-
sponds to the through hole 215. Furthermore, the sliding
assembly 20 further comprises a second fixing unit 25
and an E shaped ring 26, wherein the second fixing unit
25 is inserted into the through hole 215 of the slider 21
and penetrates the second roller 23 so as to fix the second
roller 23 into the space 214 of the slider 21. The E shaped
ring 26 is fastened to one end of the second fixing unit
25 thereby preventing the second fixing unit 25 from slip-
ping.

[0009] With reference again to Fig.1 and Fig.3, the
drive assembly 30 comprises a shaft 31, an eccentric
cam 32 coupled to the shaft 31 and a shaft cap 33. The
shaft 31 is pivotally disposed within the shaft hole 12 of
the casting 10 and inserted into the open holes 211a,
212a of the upper plate 211 and the lower plate 212 re-
spectively, and preferably the shaft 31 is integrally formed
with the eccentric cam 32 for enhancing structural
strength of the shaft 31. The eccentric cam 32 is located
within the space 214 of the slider 21 and contacts against
the first roller 22 and the second roller 23 of the sliding
assembly 20. The shaft cap 33 is disposed on the shaft
31 and tightly covers the shaft hole 12 of the casting 10.
In this embodiment, the shaft 31 is coupled to the shaft
hole 12 of the casting 10 by means of the shaft cap 33
and one end of the shaft 31 protrudes from the shaft cap
33 so as to couple a linking rod unit not shown in the
drawings which is fixed on a door or a door frame. When
the door is opened or closed, the linking rod unit drives
the shaft 31 of the drive assembly 30 to rotate and the
eccentric cam 32 rotates accompanying to the shaft 31,
and then the rotating eccentric cam 32 pushes the first
roller 22 and the second roller 23 which contact against
the eccentric cam 32, when the eccentric cam 32 pushes
the second roller 23, the slider 21 will be moved from the
middle chamber 112 to the front chamber 111. In this
invention, the second roller 23 is fixed to the slider 21 via
the second fixing unit 25 so that the slider 21 can be
moved with the second roller 23 while the eccentric cam
32 pushes the second roller 23.

[0010] Withreference again to Fig.1 and Fig.3, the pis-
ton assembly 40 is disposed and movable within the rear
chamber 113 of the casting 10 and comprises a tube
shaped piston 41 and arelief valve assembly 42 disposed
within the tube shaped piston 41. The tube shaped piston
41 has an outside wall41a, afirstend portion 411 coupled
to the first roller 22, a second end portion 412 opposite
to the first end portion 411, an axial oil passage 413 in
communication with the first end portion 411 and the sec-
ond end portion 412 and a transverse oil passage 414 in
communication with the outside wall 41a and the axial
oil passage 413. In this embodiment, the first end portion
411 has an upper protruding plate 411a, a lower protrud-
ing plate 411b opposite to the upper protruding plate 411a
and a connecting hole 411c penetrating the upper pro-
truding plate 411a and the lower protruding plate 411b.
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Thefirstroller 22 is located between the upper protruding
plate 411a and the lower protruding plate 411b and cor-
responds to the connecting hole 411c¢. Besides, the upper
protruding plate 411a and the lower protruding plate 411b
are inserted into and axially movable within the open hole
211a of the upper plate 211 and the open hole 212a of
the lower plate 212 respectively in this embodiment. In
this embodiment, the sliding assembly 20 may further
comprise a first fixing unit 24 for coupling the first end
portion 411 of the tube shaped piston 41 to the first roller
22, wherein the first fixing unit 24 is inserted into the con-
necting hole 411c¢ of the first end portion 411 and pene-
trates the first roller 22, so that the first end portion 411
can be coupled to the first roller 22 via the first fixing unit
24 and the tube shaped piston 41 will be moved within
the rear chamber 113 while the eccentric cam 32 pushes
the first roller 22. In addition, the transverse oil passage
414 movably corresponds to the first outlet 15b or the
second outlet 15¢ of the second oil passage 15. With
reference again to Fig.1 and Fig.3, the relief valve as-
sembly 42 disposed within the axial oil passage 413 of
the tube shaped piston 41 comprises a valve carrier 421,
avalve holder 422 inserted into the valve carrier 421 and
a relief valve 423 disposed within the valve holder 422.
In this embodiment, the valve holder 422 has an oil drain
passage 422a and the relief valve 423 disposed within
the oil drain passage 422a will close the oil drain passage
422a0 under normal operation. Besides, it further com-
prises a filter 43 disposed at one end of the valve carrier
421 in this embodiment applied for filtering impurity con-
tained in the hydraulic oil and preventing impurity from
entering the oil drain passage 422a to cause obstruction
unable to function normally.

[0011] With reference again to Fig.1 and Fig.3, the
elastic assembly 50 is disposed within the front chamber
111 of the casting 10 and contacts against the slider 21
of the slidingassembly 20. In this embodiment, the elastic
assembly 50 is capable of adjusting opening/closing
force with respect to the automatic door closer, which
comprises a first resilient member 51 located at one side
of the slider 21, an second resilient member 52 inserted
into the first resilient member 51, an adjusting unit 53, an
spring end cap 54 disposed at one end of the second
resilient member 52, a rejecting unit 55 contacting
against the side plate 213 of the slider 21, a third check
valve 56 disposed within the rejecting unit 55, a stopper
57 able to limit the third check valve 56 and an oil ring
58 disposed around the rejecting unit55. The firstresilient
member 51 has a first end 51a and a second end 51b
contacted against the rejecting unit 55. The rejecting unit
55 is disposed and movable within the front chamber 111
of the casting 10 and has a surface 55a facing the first
resilient member 51, a protruding pole 55b formed on the
surface 55a, an outer wall 55¢ and an oil return passage
55d corresponding to the oil drain hole 213a. Or, the re-
jecting unit 55 is integrally formed with the side plate 213
of the slider 21 in another embodiment. One end of the
second resilient member 52 is disposed on the protruding
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pole 55b of the rejecting unit 55 and contacts against the
surface 55a of the rejecting unit 55. The adjusting unit
53 is disposed at one end of the front chamber 111 and
coupled to the first end 51a of the first resilient member
51, and the spring end cap 54 is disposed between the
adjusting unit 53 and the second resilient member 52. In
this embodiment, the adjusting unit 53 comprises an ad-
justing screw 531 and an adjusting screw cap 532 cou-
pled to the adjusting screw 531, the spring end cap 54
is disposed between the adjusting screw cap 532 of the
adjusting unit 53 and the second resilient member 52,
and the adjusting screw cap 532 contacts against the
spring end cap 54. In this embodiment, The first resilient
member 51 and the second resilient member 52 are uti-
lized for pressuring the rejecting unit55, and the adjusting
screw 531 may adjust compressing force of not only the
adjusting screw cap 532 against thefirstresilientmember
51 but also the spring end cap 54 against the second
resilient member 52 by pushing the spring end cap 54,
thereby further achieving the efficiency of adjusting open-
ing/closing force of the automatic door closer. Besides,
when the slider 21 moves toward the front chamber 111,
it compresses the first resilient member 51 and the sec-
ond resilient member 52 by pushing the rejecting unit 55,
contrarily, the first resilient member 51 and the second
resilient member 52 may also allow the slider 21 to re-
store by pushing the rejecting unit 55. In addition, with
reference again to Fig.1 and Fig.3, the third check valve
56 is disposed within the oil return passage 55d of the
rejecting unit 55 and the stopper 57 penetrates the pro-
truding pole 55b and the oil return passage 55d of the
rejecting unit 55 to limit the third check valve 56 within
the oil return passage 55d. The oil ring 58 is disposed
around the outer wall 55c of the rejecting unit 55 capable
of preventing the hydraulic oil from flowing between the
outer wall 55c of the rejecting unit 55 and a front chamber
wall 111a of the front chamber 111. Besides, the pair of
lid 60 seal the two ends of the casting 10 respectively to
prevent the hydraulic oil from leaking.

[0012] The operating method of the automatic door
closer will be described as follows by referring to Fig.4A,
Fig.4B, Fig.5, Fig.6A and Fig.6B. Initially, with reference
to Fig.4A and Fig.6A, when a door is opened by an ex-
terior force, the eccentric cam 32 rotates to push the sec-
ond roller 23 and drive the slider 21 moving toward the
front chamber 111. Meantime, the slider 21 will push the
rejecting unit 55 to compress the first resilient member
51 and the second resilient member 52. When the reject-
ing unit 55 makes a movement, the hydraulic oil inside
the front chamber 111 flows into the oil inlet 13a of the
first oil passage 13 to produce a hydraulic oil pressure
inside the first oil passage 13 capable of making the first
check valve 14 open. Next, the hydraulic oil will flow from
the oil outlet 13b of the first oil passage 13 into the rear
chamber 113 and push the tube shaped piston 41 to
move toward the middle chamber 112. Contrarily, with
referring to Fig.4B and Fig.6B, when the exterior force is
released, both the first resilient member 51 and the sec-
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ond resilient member 52 push the rejecting unit 55 and
the slider 21 and enable the eccentric cam 32 to rotate.
Rotation of the eccentric cam 32 will push the first roller
22 and drive the tube shaped piston 41 to move toward
the lid 60. Meantime, the hydraulic oil inside the rear
chamber 113 is pushed by the tube shaped piston 41 to
flow into the inlet 15a of the second oil passage 15 to
produce a hydraulic oil pressure inside the second oil
passage 15 capable of making the second check valve
16 open. Next, the hydraulic oil will flow from the first
outlet 15b and the second outlet 15¢ of the second oil
passage 15 into the transverse oil passage 414 and the
axial oil passage 413 of the tube shaped piston 41 and
through the middle chamber 112, the oil drain hole 213a
of the side plate 213 of the slider 21 and the oil return
passage 55d of the rejecting unit 55 in order, and finally
flow back to the front chamber 111 to close the door. In
this embodiment, the hydraulic oil first flows from the first
outlet 15b of the second oil passage 15 into the trans-
verse oil passage 414 and the axial oil passage 413 of
the tube shaped piston 41 and following the tube shaped
piston 41 moves gradually toward the lid 60, which makes
the first outlet 15b of the second oil passage 15 close.
Meantime, the hydraulic oil changes to flow from the sec-
ond outlet 15¢ of the second oil passage 15 into the trans-
verse oil passage 414 and the axial oil passage 413 of
the tube shaped piston 41. Furthermore, when the hy-
draulic oil flows into the oil return passage 55d of the
rejecting unit 55, the third check valve 56 will open allow-
ing the hydraulic oil to flow smoothly back to the front
chamber 111. Moreover, with reference to Fig.7, it is for
designation that there is a maximum interval X between
the surface 55a of the rejecting unit 55 and the oil inlet
13a of the first oil passage 13, the eccentric cam 32 has
arotation center O, a maximumradius R1and a minimum
radius R2, the maximum interval X must be greater than
a difference Y of the maximum radius R1 and the mini-
mum radius R2 X>Y so as to prevent the rejecting unit
55 from obstructing motion of oil passage when rejecting
unit 55 moves in this embodiment.

[0013] In addition, the hydraulic oil flows slowly back
to the front chamber 111 during door-closing process, if
the door is suddenly hit by an exterior force such as kick-
ing the door during door-closing process, the door closer
might cause damage because it is too late for the hy-
draulic oil to flow back. In order to solve this problem
mentioned above, with reference again to Fig.4B and Fig.
6B, the relief valve 423 of the relief valve assembly 42
applied in this embodiment will open quickly when the
door is suddenly hit by an exterior force during door-clos-
ing process to make the hydraulic oil located at the rear
chamber 113 flow directly into the oil drain passage 422a
of the valve holder 422 and through the middle chamber
112, the oil drain hole 213a of the side plate 213 of the
slider 21 and the oil return passage 55d of the rejecting
unit 55 in order, and finally flow quickly back to the front
chamber 111. Accordingly, the hydraulic oil can flow
quickly back as to prevent the door closer from damaging
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as well as operating smooth of automatic door closer can
be improved via reciprocation of the slider 21 and the
tube shaped piston 41 and action of the first oil passage
13 and the second oil passage 15 according to the
present invention.

[0014] While the present invention has been particu-
larly illustrated and described in detail with respect to the
preferred embodiments thereof, it will be clearly under-
stood by those skilled in the art that various changed in
form and details may be made without departing from
the spirit and scope of the present invention.

Claims
1. An automatic door closer comprising:

a casting (10) having a front chamber (111), a
rear chamber (113), a middle chamber (112) in
communication with the front chamber (111) and
the rear chamber (113), a shaft hole (12) pene-
trating the middle chamber (112) and a first oil
passage (13) in communication with the front
chamber (111) and the rear chamber (113);

a drive assembly (30) comprising a shaft (31)
and acam (32) coupled to the shaft (31), wherein
the shaft (31) is pivotally disposed within the
shaft hole (12);

an assembly (20) disposed within the middle
chamber (112) comprising a first roller (22) and
a second roller (23), wherein the cam (32) is
configured to engage with the first roller (22) and
the second roller (23);

a piston (41) disposed within the rear chamber
(113) having a first end portion (411) and a sec-
ond end portion (412) opposite to the first end
portion (411), the firstend portion (411) connect-
ing with the first roller (22); and

a first resilient member (51) disposed within the
front chamber (111) of the casting (10);
characterized in that

a second oil passage (15) is disposed within the
casting (10) and has an inlet (15a), a first outlet
(15b) and a second outlet (15¢) in communica-
tion with the rear chamber (113) respectively;
and that

the tube shaped piston (41) has an outside wall
(41a), an axial oil passage (413) in communica-
tion with the first and second end portions (411,
412) and a transverse oil passage (414) in com-
munication with the outside wall (41a) and the
axial oil passage (413), wherein the transverse
oil passage (414) movably corresponds to the
first outlet (15b) or the second outlet (15c).

2. The automatic door closer in accordance with claim
1, wherein the first oil passage (13) has an oil outlet
(13b) in communication with the rear chamber (113),
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and the automatic door closer further comprises a
first check valve (14) located within the first oil pas-
sage (13) and disposed adjacent to the oil outlet
(13b).

The automatic door closer in accordance with claim
1 or 2, further comprising a second check valve (16)
located within the second oil passage (15) and dis-
posed adjacent to the inlet (15a).

The automatic door closer in accordance with claim
1, further comprising a relief valve assembly (42)
which is disposed within the tube shaped piston (41)
and comprises a valve carrier (421), a valve holder
(422) inserted into the valve carrier (421), and a relief
valve (423) disposed within the valve holder (422).

The automatic door closer in accordance with claim
4, wherein the valve holder (422) has an oil drain
passage (422a) and therelief valve (423)is disposed
within the oil drain passage (422a).

The automatic door closer in accordance with claim
1, further comprising a rejecting unit (55) disposed
between the second roller (23) and the first resilient
member (51).

The automatic door closer in accordance with claim
6, wherein the first oil passage (13) has an oil inlet
(13a) incommunication with the front chamber (111),
the rejecting unit (55) has a surface (55a) facing the
first resilient member (51), there is a maximum in-
terval (X) between the surface (55a) and the oil inlet
(13a), the cam (32) has a rotation center (O), a max-
imum radius (R1) and a minimum radius (R2), the
maximum interval (X) is greater than a difference (Y)
of the maximum radius (R1) and the minimum radius
(R2).

The automatic door closer in accordance with claim
6, wherein the rejecting unit (55) has an oil return
passage (55d) in communication with the middle
chamber (112).

The automatic door closer in accordance with claim
6, further comprising a second resilient member (52)
inserted into the first resilient member (51) and con-
tacting against the rejecting unit (55).
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