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(54) Slide assembly and connection device

(57) A slide assembly includes an outer rail (10), a
middle rail (12) slidably connected to the outer rail (10),
and an inner rail (16) slidably connected to the middle
rail (12). The middle rail (12) has a locking member (14)
and a synchronizing member (34) extends from the lock-
ing member (14). A releasing member (18) is fixed to the
inner rail (16) and a connection member (48) extends
from the releasing member (18). The middle and inner
rails (12), (16) are synchronously pulled from the outer

rail (10) and when the middle rail (12) is positioned at a
desired position, the inner rail (16) is continuously pulled
out by the connection between the locking member (14)
and the outer rail (10) and by the connection member
(48) disengaged from the synchronizing member (34).
When the inner rail (16) is retracted relative to the middle
rail (12), the releasing member (18) releases the middle
rail (12) from the outer rail (10) and the middle rail (12)
is retracted relative to the outer rail (10).



EP 2 540 190 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

FIELD OF THE INVENTION

[0001] The present invention relates to a slide assem-
bly and a connection device of the slide assembly, and
more particularly, to a three-stage slide assembly and
the connection device for positioning the middle rail and
the outer rail, and the middle rail synchronously moved
with the inner rail.

BACKGROUND OF THE INVENTION

[0002] U.S. Patent No. 6,464,311 discloses a "Lock
and release mechanism for slide assembly" and U.S. Pat-
ent No. 7,357,468 discloses a "Locating structure for a
slide assembly".
[0003] U.S. Patent No. 6,997,529 discloses a "Syn-
chronizing device for a tri-section slide" and U.S. Patent
No. 7,413,269 discloses a "Synchronous system for a
three-stage ball bearing slide".
[0004] These locking and synchronizing mechanisms
mentioned above are characterized in the engagement
between the engaging block and the engaging hole or
engaging recess, so that the rails are smoothly moved
and synchronized, and the disengagement between the
engaging block and the engaging hole or engaging re-
cess to smoothly slide the rails relative to each other.
[0005] Furthermore, the locking mechanism and the
synchronizing mechanism are individually installed and
which require more machining steps and the manufac-
turing cost is high.
[0006] The present invention intends to provide a slide
assembly and a connection device of the slide assembly,
wherein when the slide assembly is pulled out from its
closed position, the inner and middle rails are synchro-
nously pulled out and the middle rail is connected to the
outer rail at a proper position where the inner rail and the
middle rail are disengaged from each other and the inner
rail is pulled continuously. The present invention further
connects the synchronizing mechanism between the
middle and inner rails and the positioning mechanism
between the middle rail and the outer rail.

SUMMARY OF THE INVENTION

[0007] The present invention relates to a slide assem-
bly and comprises an outer rail having a locking hole and
a releasing hole. A middle rail is slidably connected to
the outer rail and has a first hole and a second hole de-
fined therein. When the first hole is located corresponding
to the locking hole, the second hole is located corre-
sponding to the releasing hole. A locking member has a
fixing portion extending therefrom which is fixed to the
middle rail. The locking member has a locking portion
and a releasing portion. The locking portion extends
through the first hole of the middle rail and resiliently con-
tacts the outer rail. The releasing portion is connected to

the locking portion and protrudes from the first hole of
the middle rail. A synchronizing member extends from
the fixing portion of the locking member and extends
through the second hole of the middle rail and resiliently
contacts the outer rail. The synchronizing member has
a protrusion and a contact portion. The protrusion
projects from the second hole of the middle rail and the
contact portion is located adjacent to the protrusion. The
protrusion has an inclined surface. An inner rail is slidably
connected to the middle rail and has a connection hole
which has a lug extending therefrom. A releasing mem-
ber is fixed to the inner rail and has a guide surface which
is located corresponding to the releasing portion of the
locking member. A connection member extends from the
releasing member and has an end portion and a shoulder
portion. The end portion is located corresponding to the
connection hole of the inner rail and contacting the lug.
The shoulder portion extends from the end portion and
is located corresponding to the protrusion of the synchro-
nizing member.
[0008] When the middle rail slides relative to the outer
rail, the locking portion of the locking member slidably
contacts the outer rail and is moved in the first hole of
the middle rail and to a position corresponding to the
locking hole of the outer rail, the locking portion of the
locking member is inserted into the locking hole of the
outer rail, so that the middle rail is locked relative to the
outer rail.
[0009] When the inner rail is retracted relative to the
middle rail, the releasing portion of the locking member
is supported by the guide surface of the releasing mem-
ber, so that the locking portion of the locking member is
disengaged from the locking hole of the outer rail, and
the middle rail is retracted relative to the outer rail.
[0010] When the inner rail is pulled relative to the outer
rail, the shoulder portion of the connection member is
engaged with the protrusion of the synchronizing mem-
ber, so that the middle rail is synchronously pulled with
the inner rail. The contact portion of the synchronizing
member sinks toward the releasing hole of the outer rail
when the middle rail is locked relative to the outer rail.
The protrusion is retracted from the second hole, the
shoulder portion of the connection member is disen-
gaged from the protrusion of the synchronizing member,
so that the inner rail is continuously pulled.
[0011] When the middle rail is first retracted relative to
the outer rail and the inner rail is then moved relative to
the middle rail, the connection member slidably contacts
the inclined surface of the protrusion of the synchronizing
member. The connection member is resiliently deformed
and extends to the connection hole of the inner rail. When
the shoulder portion of the connection member slidably
contacts and moves over the inclined surface of the pro-
trusion, the connection member releases resilient force
to engage the shoulder portion with the protrusion of the
synchronizing member.
[0012] Preferably, the outer rail has a middle section
which extends toward the middle rail so that the locking
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portion of the locking member and the contact portion of
the synchronizing member contact the middle section.
[0013] Preferably, the width of the contact portion of
the synchronizing member is wider than the width of the
locking hole of the outer rail.
[0014] Preferably, the width of the synchronizing mem-
ber is wider than the width of the locking hole of the outer
rail.
[0015] The present invention also provides a connec-
tion device of a slide assembly and comprises a locking
member having a fixing portion, a locking portion and a
releasing portion. The releasing portion is connected to
the locking portion and protrudes from the locking portion.
A releasing member has a guide surface located corre-
sponding to the releasing portion of the locking member
and the guide surface of the releasing member faces the
releasing portion of the locking member and supports the
releasing portion of the locking member so as to deform
the locking member and move the locking portion. A syn-
chronizing member has a protrusion and a contact por-
tion which is located adjacent to the protrusion. The pro-
trusion has an inclined surface. A connection member
has an end portion and a shoulder portion which extends
from the end portion. The shoulder portion is located cor-
responding to the protrusion of the synchronizing mem-
ber.
[0016] When the shoulder portion of the connection
member is engaged with the protrusion of the synchro-
nizing member to synchronously move the synchronizing
member, and the locking portion of the locking member
is positioned, the contact portion of the synchronizing
member moves in opposite direction relative to the con-
nection member so as to disengage the protrusion of the
synchronizing member from the shoulder portion of the
connection member.
[0017] When the connection member is moved to-
wards the synchronizing member, the connection mem-
ber slidably contacts the inclined surface of the protru-
sion. The connection member is resiliently deformed
when the shoulder portion of the connection member sl-
idably contacts and moves over the inclined surface of
the protrusion. The shoulder portion of the connection
member is engaged with the protrusion of the synchro-
nizing member.
[0018] Preferably, the synchronizing member extends
from the fixing portion of the locking member.
[0019] Preferably, the connection member extends
from the releasing member.
[0020] 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

[0021]

Fig. 1 is an exploded view to show the slide assembly
of the present invention;
Fig. 2 shows that the inner rail is retracted relative
to the outer rail of the present invention;
Fig. 3 shows that the inner rail begins to be pulled
relative to the outer rail of the present invention;
Fig. 4 shows that middle rail is located relative to the
outer rail when the inner rail and the middle rail are
pulled to a desired position;
Fig. 5 shows that the inner rail is released from the
middle rail and the inner rail is continuously pulled;
Fig. 6 shows that the inner rail is retracted relative
to the outer rail so as to release the locked status of
the middle rail;
Fig. 7 shows the releasing action when the middle
rail is first retracted, and
Fig. 8 shows the relative width of the synchronizing
member and the locking hole of the outer rail.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0022] Referring to Figs. 1 and 2, the slide assembly
of the present invention comprises an outer rail 10, a
middle rail 12, a locking member 14, an inner rail 16 and
a releasing member 18.
[0023] The outer rail 10 comprises a locking hole 20,
a releasing hole 22 and a protruding middle section 24
which faces the middle rail 12. The middle rail 12 is sli-
dably connected to the outer rail 10 and has a first hole
26 and a second hole 28 defined therein. When the first
hole 26 is located corresponding to the locking hole 20,
the second hole 28 is located corresponding to the re-
leasing hole 22 as shown in Fig. 4. A locking member 14
has a fixing portion 29 extending therefrom which is fixed
to the middle rail 12.
[0024] The fixing portion 29 has two holes 31 and the
middle rail 12 has two bosses 33 which are located cor-
responding to the holes 31. The bosses 33 are fixed to
the holes 31 by a known way such as riveting to fix the
locking member 14 to the middle rail 12.
[0025] The locking member 14 has a locking portion
30 and a releasing portion 32. The locking portion 30
extends through the first hole 26 of the middle rail 12 and
resiliently contacts the middle section 24 of the outer rail
10. The releasing portion 32 is connected to the locking
portion 30 and protrudes from the first hole 26 of the
middle rail 12.
[0026] A synchronizing member 34 extends from the
fixing portion 29 of the locking member 14 and extends
through the second hole 28 of the middle rail 12 and
resiliently contacts the middle section 24 of the outer rail
10. The synchronizing member 34 has a protrusion 36
and a contact portion 38. The protrusion 36 projects from
the second hole 28 of the middle rail 12 and the contact
portion 38 is located adjacent to the protrusion 36. The
protrusion 36 has an inclined surface 40.
[0027] The inner rail 16 is slidably connected to the

3 4 



EP 2 540 190 A1

4

5

10

15

20

25

30

35

40

45

50

55

middle rail 16 and has a connection hole 42 which has a
lug 44 extending therefrom.
[0028] The releasing member 18 is fixed to the inner
rail 16 and has two holes 35. The inner rail 16 includes
two bosses 37 which are fixed to the holes 35 by a known
method such as riveting to fix the releasing member 18
to the inner rail 16. The releasing member 18 includes a
guide surface 46 which is located corresponding to the
releasing portion 32 of the locking member 14.
[0029] A connection member 48 extends from the re-
leasing member 18 and has an end portion 50 and a
shoulder portion 52. The end portion 50 is located cor-
responding to the connection hole 42 of the inner rail 16
and contacting the lug 44. The shoulder portion 52 ex-
tends from the end portion 50 and is located correspond-
ing to the protrusion 36 of the synchronizing member 34.
[0030] Preferably, the width W1 of the contact portion
38 of the synchronizing member 34 is wider than the width
W2 of the locking hole 20 of the outer rail 10.
[0031] By the arrangement, when the contact portion
38 of the synchronizing member 34 contacts the middle
section 24 of the outer rail 10 and passes by the locking
hole 20, the synchronizing member 34 does not sink into
the locking hole 20 so that the synchronizing member 34
can pass by the locking hole 20.
[0032] As shown in Fig. 8 which shows a second em-
bodiment, wherein the synchronizing member 34a has
at least one protrusion 36a protruding from the second
hole 28a of the middle rail 12a. Preferably, the width W3
of the synchronizing member 34a is wider than the width
W4 of the locking hole 20a of the outer rail 10a. By the
arrangement, when the synchronizing member 34a con-
tacts the middle section 24a of the outer rail 10a and
passes by the locking hole 20a, the synchronizing mem-
ber 34a does not sink into the locking hole 20a so that
the synchronizing member 34a can pass by the locking
hole 20a.
[0033] As shown in Fig. 2, when the inner rail 16 is
retracted relative to the middle rail 12, the contact portion
38 of the synchronizing member 34 contacts the middle
section 24 of the outer rail 10, and the shoulder portion
52 of the connection member 48 is located corresponding
to the protrusion 36 of the synchronizing member 34.
Therefore, when the inner rail 16 begins to be pulled rel-
ative to the outer rail 10, as shown in Fig. 3, the shoulder
portion 52 approaches to the protrusion 36 and engages
with the protrusion 36, such that the inner rail 16 and the
middle rail 12 are moved together.
[0034] As shown in Fig. 4, when the inner and middle
rails 16 and 12 are co-moved, the middle rail 12 moves
forward relative to the outer rail 10, the locking portion
30 of the locking member 14 is slidably moved on the
middle section 24 of the outer rail 10 and the first hole
26 of the middle rail 12 is moved to be located corre-
sponding to the locking hole 20 of the outer rail 10. The
deformed locking portion 30 of the locking member 14
releases the resilient force and is inserted into the locking
hole 20 of the outer rail 10, so that the middle rail 12 is

locked relative to the outer rail 10. The middle rail 12
cannot be retracted backward.
[0035] As shown in Fig. 4, when the first hole 26 of the
middle rail 12 is located corresponding to the locking hole
20 of the outer rail 10 to lock the middle rail 12, the second
hole 28 of the middle rail 12 is located corresponding to
the releasing hole 22 of the outer rail 10. When the middle
rail 12 is locked relative to the outer rail 10, the contact
portion 38 of the synchronizing member 34 moves toward
the opposite direction relative to the connection member
48. The contact portion 38 of the synchronizing member
34 sinks toward the releasing hole 22 of the outer rail 10
to retract the protrusion 36 from the second hole 28. The
shoulder portion 52 of the connection member 48 is dis-
engaged from the protrusion 36 of the synchronizing
member 34. The inner rail 16 can be continuously pulled
as shown in Fig. 5.
[0036] Under the circumstance that the middle rail 12
is locked relative to the outer rail 10 and cannot be re-
tracted, if the user wants to release the locked status, as
shown in Fig. 6, when the inner rail 16 is retracted relative
to the outer rail 10, the guide surface 46 of the releasing
member 18 moves toward the releasing portion 32 of the
locking member 14 so that the releasing portion 32 of the
locking member 14 is supported by the guide surface 46
of the releasing member 18. The locking portion 30 of
the locking member 14 is disengaged from the locking
hole 20 of the outer rail 10, and the middle rail 12 is re-
tracted relative to the outer rail 10 again.
[0037] As shown in Fig. 7, when the middle rail 12 is
first retracted relative to the outer rail 10 and the inner
rail 16 is then moved relative to the middle rail 12, the
connection member 48 moves toward the synchronizing
member 34. The contact portion 38 of the synchronizing
member 34 contacts the middle section 24 of the outer
rail 10 to secure the protrusion 36 which is not retracted.
The connection member 48 contacts the inclined surface
40 of the protrusion 36 so that the connection member
48 is resiliently deformed and extends to the connection
hole 42 of the inner rail 16. When the shoulder portion
52 of the connection member 48 moves over the inclined
surface 40 of the protrusion 36, the connection member
48 releases a resilient force to engage the shoulder por-
tion 52 of the connection member 48 with the protrusion
36 of the synchronizing member 34.
[0038] While we have shown and described the em-
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 slide assembly comprising an outer rail (10), a mid-
dle rail (12) slidably connected to the outer rail (10)
and an inner rail (16) slidably connected to the middle
rail (12); characterized in that:
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the outer rail (10) having a locking hole (20) and
a releasing hole (22);
the middle rail (12) having a first hole (26) and
a second hole (28) defined therein, when the
first hole (26) being located corresponding to the
locking hole (20), the second hole (28) being
located corresponding to the releasing hole (22);
the inner rail (16) having a connection hole (42)
which has a lug (44) extending therefrom;
a locking member (14) having a fixing portion
(29) extending therefrom which is fixed to the
middle rail (12), the locking member (14) having
a locking portion (30) and a releasing portion
(32), the locking portion (30) extending through
the first hole (26) of the middle rail (12) and re-
siliently contacting the outer rail (10), the releas-
ing portion (32) connected to the locking portion
(30) and protruding from the first hole (26) of the
middle rail (12);
a synchronizing member (34) extending through
the second hole (28) of the middle rail (12) and
resiliently contacting the outer rail (10), the syn-
chronizing member (34) having a protrusion (36)
and a contact portion (38), the protrusion (36)
projecting from the second hole (28) of the mid-
dle rail (12) and the contact portion (38) adjacent
to the protrusion (36), the protrusion (36) having
an inclined surface (40);
a releasing member (18) fixed to the inner rail
(16) and having a guide surface (46) which is
located corresponding to the releasing portion
(32) of the locking member (14); and
a connection member (48) having an end portion
(50) and a shoulder portion (52), the end portion
(50) located corresponding to the connection
hole (42) of the inner rail (16) and contacting the
lug (44), the shoulder portion (52) extending
from the end portion (50) and located corre-
sponding to the protrusion (36) of the synchro-
nizing member (34);
wherein when the middle rail (12) slides relative
to the outer rail (10), the locking portion (30) of
the locking member (14) slidably contacts the
outer rail (10) and is moved in the first hole (26)
of the middle rail (12) and to a position corre-
sponding to the locking hole (20) of the outer rail
(10), the locking portion (30) of the locking mem-
ber (14) is inserted into the locking hole (20) of
the outer rail (10), so that the middle rail (12) is
locked relative to the outer rail (10);
wherein when the inner rail (16) is retracted rel-
ative to the middle rail (12), the releasing portion
(32) of the locking member (14) is supported by
the guide surface (46) of the releasing member
(18), so that the locking portion (30) of the lock-
ing member (14) is disengaged from the locking
hole (20) of the outer rail (10), and the middle
rail (12) is retracted relative to the outer rail (10);

wherein when the inner rail (16) is pulled relative
to the outer rail (10), the shoulder portion (52)
of the connection member (48) is engaged with
the protrusion (36) of the synchronizing member
(34), so that the middle rail (12) is synchronously
pulled with the inner rail (16), the contact portion
(38) of the synchronizing member (34) sinks to-
ward the releasing hole (22) of the outer rail (10)
when the middle rail (12) is locked relative to the
outer rail (10), the protrusion (36) is retracted
from the second hole (28), the shoulder portion
(52) of the connection member (48) is disen-
gaged from the protrusion (36) of the synchro-
nizing member (34), so that the inner rail (16) is
continuously pulled, and
wherein when the middle rail (12) is first retract-
ed relative to the outer rail (10) and the inner rail
(16) is then moved relative to the middle rail (12),
the connection member (48) slidably contacts
the inclined surface (40) of the protrusion (36)
of the synchronizing member (34), the connec-
tion member (48) is resiliently deformed and ex-
tends to the connection hole (42) of the inner rail
(16), when the shoulder portion (52) of the con-
nection member (48) slidably contacts and
moves over the inclined surface (40) of the pro-
trusion (36), the connection member (48) releas-
es resilient force to engage the shoulder portion
(52) with the protrusion (36) of the synchronizing
member (34).

2. The slide assembly as claimed in claim 1, wherein
the outer rail (10) has a middle section (24) which
extends toward the middle rail (12) so that the locking
portion (30) of the locking member (14) and the con-
tact portion (38) of the synchronizing member (34)
contact the middle section (24).

3. The slide assembly as claimed in claim 1, wherein
a width (W1) of the contact portion (38) of the syn-
chronizing member (34) is wider than a width (W2)
of the locking hole (20) of the outer rail (10).

4. The slide assembly as claimed in claim 1, wherein
a width (W3) of the synchronizing member (34a) is
wider than a width (W4) of the locking hole (20a) of
the outer rail (10a).

5. The slide assembly as claimed in claim 1, wherein
the guide surface (46) of the releasing member (18)
faces the releasing portion (32) of the locking mem-
ber (14) and supports the releasing portion (32) of
the locking member (14) so as to deform the locking
member (14) and move the locking portion (30).

6. The slide assembly as claimed in claim 1, wherein
the synchronizing member (34) extends from the fix-
ing portion (29) of the locking member (14).
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7. The slide assembly as claimed in claim 1, wherein
the connection member (48) extends from the re-
leasing member (18).

9 10 



EP 2 540 190 A1

7



EP 2 540 190 A1

8



EP 2 540 190 A1

9



EP 2 540 190 A1

10



EP 2 540 190 A1

11



EP 2 540 190 A1

12



EP 2 540 190 A1

13



EP 2 540 190 A1

14

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 6464311 B [0002]
• US 7357468 B [0002]

• US 6997529 B [0003]
• US 7413269 B [0003]


	bibliography
	description
	claims
	drawings
	search report

