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(54) BALL RETAINER, SLIDE APPARATUS COMPRISING SAME AND MOLD FOR 
MANUFACTURING SAME

(57) A ball retainer for a slide apparatus and a mold
for manufacturing the same. The ball retainer includes,
in a width direction, a first extension part and a second
extension part that are extended from a center line, form-
ing a pre-determined angle with each other, in a length
direction, a body part formed in the center, and a pair of
holding parts. Each holding part is respectively formed
at each end of the body part. Each holding part includes
a plurality of ball insertion grooves for inserting balls that
are spaced apart in the length direction. Expansion parts
each having an expanding cross-sectional area are re-
spectively formed at both sides in the length direction of
the first extension part and the second extension part.
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Description

Technical Field

[0001] The present invention relates to a ball retainer
of a slide apparatus, a slide apparatus including the
same, and a mold for fabricating the same ball retainer.

Background Art

[0002] As is known in the art, there are a variety of
examples of slide apparatuses. FIG. 1 is a vertical cross-
sectional view illustrating a slide apparatus disclosed in
Korean Laid-Open Patent Publication No.
10-2010-0079712 filed by the applicant. A slide 1 in-
cludes a fixed rail 2, a first movable rail 3, a second mov-
able rail 4, and a ball retainer 100. The ball retainer 100
is situated between the fixed rail 2 and the first movable
and between the first movable rail 3 and the second mov-
able rail 4. A plurality of balls 9 are accommodated in the
ball retainer 100. The fixed rail 2 is fixed to a fixed part,
such as a desk, a cabinet, or the like, and the second
movable rail 4 is fixed to a movable part, such as a drawer.
The first movable rail 3 slides with respect to the fixed
rail 2. Since the second movable rail 4 slides with respect
to the first movable rail 3, the movable part can be re-
tracted into and withdrawn from the fixed part. The plu-
rality of balls 9 positioned between a raceway 8 of the
second movable rail 4 and a raceway 7 of the first mov-
able rail 3 and between a raceway 5 of the fixed rail and
a raceway 6 of the first movable rail 3 roll when the second
movable rail 4 slides with respect to the first movable rail
3 and the first movable rail 3 slides with respect to the
fixed rail. In this manner, the plurality of balls 9 reduce
the friction between rails during the sliding of the first
movable rail 3 and the second movable rail 4 while sup-
porting the load of the movable part. The ball retainer
100 serves to maintain the distances between the balls
9 such that the load can be properly transferred between
the rails.
[0003] Typically, the balls 9 accommodated in the ball
retainer 100 are formed of a metal in order to support the
load of the drawer. The body of the ball retainer 100 is
formed of a metal or a plastic having a suitable strength.
[0004] In the process of withdrawing and retracting the
drawer, vibrations and force are applied to the drawer.
Since the drawer to which the slide apparatus 1 is mount-
ed is generally fabricated of wood, such vibrations and
force may form dust or may cause wood chips to be de-
tached from the drawer and the desk. In this case, when
dust or the like falls on the raceways 5, 6, 7, and 8 of the
rails 2, 3, and 4, the rolling operation of the balls 9 may
be hindered. In other words, when dust or the like is ac-
cumulated on portions of the raceways 5, 6, 7, and 8 on
which the balls 9 move, dust or the like sticks to the balls
9. This consequently hinders the rolling movement of the
balls 9, whereby the balls 9 do not smoothly roll. When
the drawer is withdrawn or retracted, noise occurs, there-

by causing discomfort to a user.
[0005] In addition, lubricant such as grease is generally
applied on the raceways 5, 6, 7, and 8 in order to allow
the balls 9 to smoothly roll and prevent the raceways 5,
6, 7, and 8 from being abraded. However, when the lu-
bricant is contaminated by impurities, such as dust, that
have arrived at the raceways 5, 6, 7, and 8, the endurance
of the rails 2, 3, and 4 is rapidly reduced. In addition,
when the slide apparatus is repeatedly withdrawn and
retracted, the lubricant is pushed by the balls 9, thereby
leaking from the raceways 5, 6, 7, and 8. Consequently,
the other portions of the rails 2, 3, and 4 are contaminated
by the lubricant, and the amount of the lubricant perform-
ing a lubrication function becomes insufficient, such that
the balls 9 or the raceways 5, 6, 7, and 8 are abraded.
In order to overcome this problem, in the related art, lu-
bricant is periodically applied on the raceways 5, 6, 7,
and 8.
[0006] Furthermore, when wood chips, which are larg-
er than dust, fall on the raceways 5, 6, 7, and 8, the wood
chips may be caught between the balls 9 and the race-
ways 5, 6, 7, and 8, whereby the slide apparatus 1 may
become inoperative.
[0007] In addition, in the slide apparatus 1, when the
first movable rail 240 and the second movable rail 270
arrive at maximum withdrawal positions and maximum
retraction positions during the withdrawal and retraction
of the drawer, some balls 9 positioned at the leading end
in the direction in which the first movable rail 240 and the
second movable rail 270 move are caught by stoppers
(not shown) provided on the fixed rail 210 and the first
movable rail 240, whereby the first movable rail 240 and
the second movable rail 270 move no more. When the
drawer is manipulated with an excessively large amount
of force during the withdrawal and retraction of the draw-
er, a large impact is applied to the ball retainer 100 in the
maximum withdrawal point and the maximum retraction
point of the drawer. As the ball retainer 100 has the shape
of a thin plate, such an impact may cause the ball retainer
100 to move over the balls 9, such that the balls 9 are
dislodged from the ball retainer 100, which is problematic.
[0008] Thus, it is required to provide a means for re-
moving dust such that the operation of the slide apparatus
is not influenced by dust occurring from the drawer in
which the slide apparatus is disposed and protecting lu-
bricant that enables the slide apparatus to smoothly roll
and prevents the raceways from being abraded. In addi-
tion, there is great necessity for the ball retainer 100 able
to reliably retain the balls 9 such that the balls 9 are not
dislodged from the ball retainer 100 when a large impact
is applied to the ball retainer due to an excessively large
amount of force acting on the drawer during the with-
drawal and retraction of the drawer.
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Disclosure

Technical Problem

[0009] Accordingly, the present invention has been
made keeping in mind the above problems occurring in
the related art, and the present invention is intended to
propose a light plastic ball retainer and a slide apparatus
including the same able to improve the sensation of use
of the slide apparatus by preventing lubricant from being
contaminated and leaking and to extend the longevity of
the slide apparatus.
[0010] The present invention is also intended to pro-
pose a ball retainer and a slide apparatus able to reliably
retain balls such that the balls are not dislodged from the
ball retainer even if a user withdraws or retracts the slide
apparatus using an excessive amount of force.
[0011] The present invention is also intended to pro-
pose a mold for fabricating the ball retainer having the
above-described functions.

Technical Solution

[0012] In order to achieve the above object, according
to one aspect of the present invention, there is provided
a ball retainer including: a first extension and a second
extension extending from a centerline in transverse di-
rections, forming a predetermined angle therebetween;
a body section formed in a central portion in a longitudinal
direction, the body section having; and a pair of retaining
sections formed on both ends of the body section, each
of the retaining sections having a plurality of ball accom-
modation recesses in which balls are accommodated,
the ball accommodation recesses being spaced apart in
the longitudinal direction. Each of the first extension and
the second extension has expanded sections on both
sides thereof in the longitudinal direction, a cross-sec-
tional area of each of the expanded section being greater
than a cross-sectional area of a corresponding one of
the first extension and the second extension.
[0013] The plurality of ball accommodation recesses
in the first extension may alternate with the plurality of
ball accommodation recesses in the second extension
with respect to the longitudinal direction.
[0014] The present invention is also intended to pro-
vide a slide apparatus including: a fixed rail fixed to a
fixed part, and having a first raceway; a first movable rail
having a second raceway formed in a position corre-
sponding to the first raceway, being slidably coupled to
the fixed rail, and having a third raceway; a second mov-
able rail fixed to a movable part, having a fourth raceway
formed in a position corresponding to the third raceway,
and being slidably coupled to the first movable rail; a
plurality of rolling members interposed between the first
raceway and the second raceway and between the third
raceway and the fourth raceway such that the plurality
of rolling members can roll; and a ball retainer interposed
between the first raceway and the second raceway and

between the third raceway and the fourth raceway to
maintain distances between the rolling members.
[0015] The ball retainer may include: a first extension
and a second extension extending from a centerline in
transverse directions, forming a predetermined angle
therebetween; a body section formed in a central portion
in a longitudinal direction, the body section having; and
a pair of retaining sections formed on both ends of the
body section, each of the retaining sections having a plu-
rality of ball accommodation recesses in which balls are
accommodated, the ball accommodation recesses being
spaced apart in the longitudinal direction. Each of the
first extension and the second extension has expanded
sections on both sides thereof in the longitudinal direc-
tion, a cross-sectional area of each of the expanded sec-
tion being greater than a cross-sectional area of a cor-
responding one of the first extension and the second ex-
tension.
[0016] The present invention is also intended to pro-
vide a mold for fabricating the above-mentioned ball re-
tainer. The mold includes: a first mold and a second mold,
in each of which an accommodation space having a pre-
determined shape is formed; a pair of first pattern sec-
tions accommodated the accommodation spaces to form
a cavity having a shape corresponding to the retaining
sections and the body section; a second pattern section
interposed between the pair of first pattern sections in
the accommodation space to form a cavity having a
shape corresponding to an additional length portion of
the body section; and a pair of side cores accommodated
in both ends of the first pattern sections of the accom-
modation space to occupy a remaining area in the ac-
commodation space, except for areas occupied by the
first pattern sections and the second pattern section,
thereby fixing the first pattern sections and the second
pattern section so as not to move.

Advantageous Effects

[0017] In the ball retainer according to the embodiment
of the present invention, the extensions remove impuri-
ties such as dust entering the raceways out of the move-
ment range of the rolling members, such that the rolling
members can smoothly roll. It is therefore possible to
improve the sensation of use of the slide apparatus during
withdrawal and retraction of the slide apparatus and ex-
tend the longevity of the slide apparatus.
[0018] In addition, in the ball retainer according to the
embodiment of the present invention, the expanded sec-
tions formed on both ends of the ball retainer in the lon-
gitudinal direction prevent the ball retainer from moving
over the rolling members even if the slide apparatus is
withdrawn or retracted using an excessive amount of
force.
[0019] Furthermore, in the ball retainer according to
the embodiment of the present invention, the ball accom-
modation recesses in the first extension alternate with
the ball accommodation recesses in the first extension
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in the longitudinal direction, whereby load can be equally
distributed to balls accommodated in the ball retainer.
[0020] In addition, in the ball retainer according to the
embodiment of the present invention, various types of
ball retainers having different lengths of body sections
can be fabricated using a single mold. It is therefore pos-
sible to simplify the fabrication of the ball retainers and
reduce the fabrication costs of the mold.

Description of Drawings

[0021]

FIG. 1 is a vertical cross-sectional view illustrating a
slide apparatus of the related art;
FIG. 2 is a perspective view illustrating a ball retainer
according to an embodiment of the present inven-
tion;
FIG. 3 is a perspective view of the ball retainer illus-
trated in FIG. 2, viewed from a different direction;
FIGS. 4a and 4b are views illustrating the retraction
and withdrawal positions of a slide apparatus on
which the ball retainer according to the embodiment
of the present invention is mounted;
FIG. 5 is a left-side elevation view of FIG. 4a;
FIG. 6 is an exploded perspective view of FIG. 4b;
FIG. 7 is a view illustrating an example in which the
ball retainer according to the embodiment of the
present invention removes impurities that have en-
tered a raceway;
FIG. 8 is a view illustrating a position in which a ball
retained by the ball retainer according to the embod-
iment of the present invention is caught by a stopper;
FIGS. 9 and 10 are perspective views illustrating ball
retainers according to other embodiments of the
present invention;
FIG. 11 is a view illustrating an embodiment of a
mold for fabricating a ball retainer according to the
present invention;
FIG. 12 is a view illustrating an embodiment of a
mold for fabricating a ball retainer having a body, the
length of which is different from the length of the body
of the ball retainer fabricated by the mold illustrated
in FIG. 11; and
FIG. 13 is a view illustrating another shape of a ball
retainer that can be fabricated by a mold for fabri-
cating a ball retainer according to the present inven-
tion.

Mode for Invention

[0022] Reference will now be made in greater detail to
exemplary embodiments of the present invention, exam-
ples of which are illustrated in the accompanying draw-
ings. Wherever possible, the same reference numerals
will be used throughout the drawings and the description
to refer to the same or like parts. In the following descrip-
tion of the present invention, detailed descriptions of

known functions and components incorporated herein
will be omitted to avoid making the subject matter of the
present invention unclear.
[0023] FIG. 2 is a perspective view illustrating a ball
retainer according to an embodiment of the present in-
vention, FIG. 3 is a perspective view of the ball retainer
illustrated in FIG. 2, viewed from a different direction,
FIGS. 4a and 4b are views illustrating the retraction and
withdrawal positions of a slide apparatus on which the
ball retainer according to the embodiment of the present
invention is mounted, FIG. 5 is a left-side elevation view
of FIG. 4a, and FIG. 6 is an exploded perspective view
of FIG. 4b. Hereinafter, the ball retainer 100 will be de-
scribed together with the slide apparatus as being includ-
ed in the slide apparatus.
[0024] Referring to FIG. 4a to FIG. 6, the slide appa-
ratus 200 in which the ball retainer 100 according to the
embodiment of the present invention is disposed includes
a fixed rail 210, a first movable rail 240, a second movable
rail 270, a plurality of rolling members 300, and the ball
retainer 100. The fixed rail 210 is fixed to a fixed part (not
shown), such as a desk, a cabinet, or the like, and the
second movable rail 270 is fixed to a movable part (not
shown), such as a drawer. The second rail 210 has a first
raceway 212. The first movable rail 240 has a second
raceway 242 formed on a position of one side thereof
corresponding to the first raceway 212 and a third race-
way 244 formed on a position of the other side thereof.
The first movable rail 240 is slidably coupled to the fixed
rail 210. The second movable rail 270 has a fourth race-
way 272 on a position thereof corresponding to the third
raceway 244. The second movable rail 270 is slidably
coupled to the first movable rail 240. The plurality of roll-
ing members 300 are rollably interposed between the
first raceway 212 and the second raceway 242 and be-
tween the third raceway 244 and the fourth raceway 272.
The ball retainer 100 is interposed between the first race-
way 212 and the second raceway 242 and between the
third raceway 244 and the fourth raceway 272, thereby
maintaining the distances between the rolling members
300.
[0025] One side of the first movable rail 240 is slidably
coupled to the fixed rail 210 and the other side of the first
movable rail 240 is slidably coupled to the second mov-
able rail 270, thereby connecting the fixed rail 210 and
the second movable rail 270. As illustrated in FIGS. 4a
and 4b, the first movable rail 240 slides with respect to
the fixed rail 210 and the second movable rail 270 slides
with respect to the first movable rail 240, whereby the
movable part can be withdrawn and retracted with re-
spect to the fixed part. In the following description, the
direction in which the first movable rail 240 is withdrawn
from the fixed rail 210 is referred to as "front". In addition,
the direction opposite to the front, i.e. the direction in
which the first movable rail 240 is retracted into the fixed
rail 210, is referred to as "rear". In addition, operating the
slide apparatus means withdrawing and retracting the
first movable rail 240 with respect to the fixed rail 210
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and/or withdrawing and retracting the second movable
rail 270 with respect to the first movable rail 240.
[0026] The second raceway 242 and the third raceway
244 are formed on both side surfaces of the first movable
rail 240, extending in the longitudinal direction. The first
raceway 212 is formed on the inner surface of the fixed
rail 210, in the position corresponding to the second race-
way 242. The fourth raceway 272 is formed on the inner
surface of the second movable rail 270, in the position
corresponding to the third raceway 244. The first raceway
212 and the second raceway 242 are disposed to face
each other, thereby forming a set of tracks on which the
rolling members 300 can roll. The third raceway 244 and
the fourth raceway 272 form a set of tracks in the same
manner. The rolling members 300 are rollably interposed
between the first raceway 212 and the second raceway
22 and between the third raceway 244 and the fourth
raceway 272.
[0027] The rolling members 300 are disposed on the
raceways 212 and 242 between the fixed rail 210 and
the first movable rail 240 and on the raceways 244 and
272 between the first movable rail 240 and the second
movable rail 270 such that they are spaced apart from
each other in the longitudinal direction. The rolling mem-
bers 300 are shaped such that they can roll. The rolling
members 300 roll along the first raceway 212 and the
second raceway 242 when the first movable rail 240
slides on the fixed rail 210 and roll along the third raceway
244 and the fourth raceway 272 when the second mov-
able rail 270 slides on the first movable rail 240, thereby
reducing the friction between the first movable rail 240
and the fixed rail 270 and between the first movable rail
240 and the second movable rail 270. Although the rolling
members 300 are illustrated in the shape of balls in the
present embodiment, examples of the rolling members
300 may include any rolling means able to perform rolling
movement. That is, the rolling members 300 may be balls,
rollers, or the like that can perform rolling movement.
[0028] Further, in the present embodiment, the slide
apparatus has a three-part overlapping structure in which
the fixed rail 210, the first movable rail 240, and the sec-
ond movable rail 270 are disposed, the first movable rail
240 can be withdrawn from the fixed rail 210, and the
second movable rail 270 can be withdrawn from the first
movable rail 240. As required, the slide apparatus may
be modified into a variety of other structures, such as a
two-part overlapping structure in which one movable rail
can be withdrawn from the fixed rail or a four-part over-
lapping structure in which another third movable rail can
be withdrawn from the second movable rail.
[0029] The ball retainer 100 is disposed between the
inner surface of the fixed rail 210 and one outer surface
of the first movable rail 240 and between the other outer
surface of the first movable rail 240 and the inner surface
of the second movable rail 270. The ball retainer 100
maintains the distances between the plurality of rolling
members 300 interposed between the first raceway 212
and the second raceway 242 and between the third race-

way 244 and the fourth raceway 272, and retains the
plurality of rolling members 300 such that the rolling mem-
bers 300 are not dislodged from the raceways 212, 242,
244, and 272.
[0030] A front stopper 214 and a rear stopper 261 may
protrude at positions forward and backward of the first
raceway 212 of the fixed rail 210. In addition, a left front
stopper 250 and a left rear stopper 252 may protrude at
positions forward and backward of the second raceway
242 of the first movable rail 240. The front stopper 214
and the rear stopper 216 of the fixed rail 210 and the left
front stopper 250 and the left rear stopper 252 of the first
movable rail 240 protrude toward the routes along which
the rolling members 300 move during rolling movement
between the fixed rail 210 and the first movable rail 240.
Here, the routes along which the rolling members 300
move indicate areas between the fixed rail 210 and the
first movable rail 240 and between the first movable rail
240 and the second movable rail 270 in which the rolling
members 300 roll when the slide apparatus operates.
[0031] The front stopper 214 and the rear stopper 216
formed on the fixed rail 210 and the left front stopper 250
and the left rear stopper 252 formed on the first movable
rail 240 function to limit the distance the first movable rail
240 is withdrawn from and retracted into the fixed rail 210
while preventing the rolling members 300 from being dis-
lodged from the raceways 212 and 242. When the first
movable rail 240 is withdrawn from the fixed rail 210, the
rolling members 300 interposed between the first race-
way 212 and the second raceway 242 move forward
along with the first movable rail 240 while performing roll-
ing movement. Since the rolling members 300 move like
a unified body with the distances thereof being main-
tained by the ball retainer 100, when the foremost rolling
member 300 is caught by the front stopper 214 of the
fixed rail 210 or the rearmost rolling member 300 is
caught by the left rear stopper 252 of the first movable
rail 240 during the withdrawal of the first movable rail
240, the rolling members 300 are stopped from advanc-
ing further, and consequently, the first movable rail 240
is not withdrawn any more. Thus, this point becomes the
maximum withdrawal point of the first movable rail 240.
The retraction of the first movable rail 240 is performed
in a manner opposite to the withdrawal thereof. In the
retraction of the first movable rail 240, the rolling mem-
bers 300 interposed between the first raceway 212 and
the second raceway 242 move backwards along with the
first movable rail 240 while performing rolling movement.
During the retraction of the first movable rail 240, the
rearmost rolling member 300 is caught by the rear stop-
per 278 of the fixed rail 210 or the foremost rolling mem-
ber 300 is caught by the left front stopper 250 of the first
movable rail 240, the rolling members 300 are stopped
from reversing further. Consequently, the first movable
rail 240 cannot be retracted further. Thus, this point be-
comes the maximum retraction point of the first movable
rail 240. Here, it is preferable that the front stopper 214
and the rear stopper 216 of the fixed rail 210 and the left
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front stopper 250 and the left rear stopper 252 of the first
movable rail 240 are configured such that their projec-
tions in the longitudinal direction do not overlap each oth-
er in order to prevent the first movable rail 240 and the
fixed rail 210 from interfering with each other during the
movement of the first movable rail 240 with respect to
the fixed rail 210.
[0032] In order to perform the same function as above,
the third raceway 244 of the first movable rail 240 has a
right front stopper 254 and a right rear stopper 256, and
the fourth raceway 272 of the second movable rail 270
has a front stopper 276 and a rear stopper 278. The sec-
ond movable rail 270 is withdrawn and retracted with re-
spect to the first movable rail 240 in the same manner
as the first movable rail 240 is withdrawn and retracted
with respect to the fixed rail 210.
[0033] The configuration of the ball retainer 100 will
now be described in detail with reference to FIGS. 2 and
3. The ball retainer 100 according to according to the
embodiment of the present invention includes a first ex-
tension 120 and a second extension 130 extending from
the centerline 110 in transverse directions, forming a pre-
determined angle therebetween. The ball retainer 100
includes a body section 140 formed in the central portion
in the longitudinal direction and a pair of retaining sec-
tions 150 formed on both end portions of the body section
140 in the longitudinal direction. Each of the retaining
sections 150 has ball accommodation recesses 170
formed therein, with which the retaining sections 150
serve to maintain the distances between the rolling mem-
bers 300. The body section 140 serves to adjust the entire
length of the ball retainer 100.
[0034] The first extension 120 and the second exten-
sion 130 extend to define the predetermined angle ther-
ebetween. Each of the first extension 120 and the second
extension 130 has a plurality of ball accommodation re-
cesses 170. Each of the ball accommodation recesses
170 is open downward, and each of the rolling members
300 is fitted into the corresponding ball accommodation
recess 170 through the open portion and is accommo-
dated in the corresponding ball accommodation recess
170. Although the rolling members 300 are illustrated as
being accommodated in some of the ball accommodation
recesses 170 for the sake of brevity, the rolling members
300 can be accommodated in the entire ball accommo-
dation recesses 170.
[0035] The ball accommodation recesses 170 are
spaced apart predetermined distances from each other
in the longitudinal direction of the ball retainer 100. Here,
as illustrated in FIG. 3, the ball accommodation recesses
170 formed in the first extension 120 and the ball accom-
modation recesses 170 formed in the second extension
130 may be staggered to each other in the longitudinal
direction of the ball retainer 100. Specifically, in the first
extension 120 and the second extension 130 arranged
at the predetermined angle, the ball accommodation re-
cesses 170 of the first extension 120 and the ball accom-
modation recesses 170 of the second extension 130 may

be formed to alternate in the longitudinal direction such
that, when the ball accommodation recesses 170 are
formed in the portions of any one of the first extension
120 and the second extension 130, no ball accommoda-
tion recesses 170 are formed in the laterally-correspond-
ing portions of the other one of the first extension 120
and the second extension 130. Since the ball accommo-
dation recesses 170 are formed to meander in the lon-
gitudinal direction of the ball retainer 100 as above, the
rolling members 300 accommodated in the ball accom-
modation recesses 170 are arranged in a distributed
manner. Thus, load can be advantageously distributed
without being concentrated on a specific ball among the
plurality of rolling members 300 accommodated in the
ball retainer 100. However, the arrangement of the ball
accommodation recesses 170 in the retaining sections
150 is not limited thereto, and the ball accommodation
recesses 170 may be arranged side by side in the trans-
verse direction in the first extension 120 and the second
extension 130. In addition, as illustrated in FIG. 3, the
number of the ball accommodation recesses 170 formed
in the first extension 120 is different from the number of
the ball accommodation recesses 170 formed in the sec-
ond extension 130. Alternatively, the number of the ball
accommodation recesses 170 formed in the first exten-
sion 120 may be the same as the number of the ball
accommodation recesses 170 formed in the second ex-
tension 130.
[0036] The body section 140 serves to adjust the entire
length of the ball retainer 100. The entire length of the
ball retainer 100 is one of factors that determines the
movable lengths of the first movable rail 240 and the sec-
ond movable rail 270, i.e. the length to which the first
movable rail 240 can be withdrawn and retracted with
respect to the fixed rail 210, and the length to which the
second movable rail 270 can be withdrawn and retracted
with respect to the first movable rail 240. For example,
in the plurality of rolling members 300 interposed be-
tween the first raceway 212 and the second raceway 242,
the greater the distance between the foremost rolling
member 300 and the rearmost rolling member 300 is, the
smaller the movable length of the first movable rail 240
becomes. In contrast, the smaller the distance between
the foremost rolling member 300 and the rearmost rolling
member 300 is, the greater the movable length of the
first movable rail 240 becomes. Thus, even if the same
number of rolling members 300 is interposed between
the first raceway 212 and the second raceway 242, the
movable length of the first movable rail 240 may vary
depending on the distance between the foremost rolling
member 300 and the rearmost rolling member 300. Here,
since the distances of the rolling members 300 are de-
termined by the ball retainer 100, the movable length of
the first movable rail 240 is influenced by the length of
the ball retainer 100. The longer the ball retainer 100 is,
the shorter the movable length of the first movable rail
240 becomes. Thus, a designer can select the method
of adjusting the length of the ball retainer 100 as one
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method of adjusting the length to which the first movable
rail 240 is withdrawn. Even if the lengths of the retaining
sections 150 are constant, when the length of the body
section 140 is changed, the entire length of the ball re-
tainer 100 is changed. The method of adjusting the length
of the body section 140 instead of the retaining sections
150 in order the adjust the entire length of the ball retainer
100 leads to an advantage in that ball retainers 100 hav-
ing several lengths can be fabricated using a single mold
when a fabrication method of the ball retainers 100, which
will be described later, is injection molding. The related
details will be described later.
[0037] In addition, one or more expanded sections 170
are formed on each of both longitudinal ends of the ball
retainer 100, the area of the expanded sections 170 ex-
panding in the direction intersecting the longitudinal di-
rection of the ball retainer 100, preferably, in the trans-
verse direction of the ball retainer 100. The expanded
sections 170 are respectively formed on the first exten-
sion 120 and the second extension 130. In the ball re-
tainer according to the embodiment of the present inven-
tion, the expanded sections 170 perform three major
functions.
[0038] First, as illustrated in FIG. 7, the expanded sec-
tions 170 serve to push impurities 700, such as dust or
wood chips, out of the movement range of the rolling
members 300, thereby preventing impurities 700 from
entering the raceway 242. The cross-sectional area of
each of the expanded sections 170 is greater than the
cross-sectional area of each of the other portions of the
first extension 120 and the second extension 130. When
the slide apparatus operates, the ball retainer 100 recip-
rocally moves forwards and backwards. Impurities that
have entered the raceways 212, 242, 244, and 272 during
the reciprocal movement of the ball retainer 100 along
the raceways 212, 242, 244, and 272 are pushed out of
the movement range of the rolling members 300 by the
expanded sections 170. Here, it is preferable that the
cross-sectional shape of the expanded sections 170 is
similar to the cross-sectional shape of the rolling mem-
bers 300. Thus, when the rolling members 300 have the
shape of balls, it is preferable that the expanded sections
170 have a circular cross-sectional shape. In addition, it
is preferable that the shapes of the portions of the ex-
panded sections 170 facing the raceways conform to the
shape of the raceways in order to remove as much im-
purities as possible on the raceways without interfering
with the raceways when the slide apparatus operates.
Here, it is preferable that the expanded sections 170 are
sized such that the expanded sections 170 can be spaced
apart suitable distances, for example, about 0.5 mm, from
the raceways in order to prevent the expanded sections
from interfering with the raceways when the slide appa-
ratus operates. When the expanded sections 170 are
formed on the front ends and the rear ends of the first
extension 120 and the second extension 130 of ball re-
tainer 100, impurities that have entered the raceways
212, 242, 244, and 272 during the operation of the slide

apparatus are pushed out of the movement range of the
rolling members 300. Thus, the rolling members 300 can
roll on the raceways 212, 242, 244, and 272 without being
influenced by impurities.
[0039] In addition, the expanded sections 170 are dis-
posed in the space between the first raceway 212 and
the second raceway 242 and the space between the third
raceway 244 and the fourth raceway 272, whereby the
space between the expanded sections 170 disposed on
one end of the ball retainer 100 and the expanded sec-
tions 170 disposed on the other end of the ball retainer
100 is separated and partitioned from the outside. Thus,
substantially no impurities enter the space between the
expanded sections 170 on one end and the expanded
sections 170 on the other end of the ball retainer 100,
whereby the contamination of lubricant applied on the
raceways 212, 242, 244, and 272 by impurities is reduced
to a minimum amount. This consequently prevents the
endurance of the rails 210, 240, and 270 from decreasing.
In addition, the expanded sections 170 function as a cov-
er, thereby preventing lubricant applied on the raceways
212, 242, 244, and 272 from leaking out of the paths of
the rolling members 300 or evaporating. This conse-
quently prevents the other portions of the rails 210, 240,
and 270 from being contaminated by lubricant. It is un-
necessary to additionally apply lubricant on the raceways
212, 242, 244, and 272 during the period of use of the
slide apparatus.
[0040] As another function of the expanded sections
170, when the first movable rail 240 or the second mov-
able rail 270 cannot move forwards any further during
the withdrawal or retraction since the foremost rolling
member in the sliding direction of the first movable rail
240 or the second movable rail 270 is caught by the stop-
per, the expanded sections 170 serve to prevent the ball
retainer 100 from moving over the rolling members 300.
For example, referring to FIG. 8, when the second mov-
able rail 270 is withdrawn to the maximum length in the
forward withdrawal of the second movable rail 270 with
respect to the first movable rail 240, the foremost rolling
member 310 of the ball retainer 100 is caught by the right
front stopper 254 of the first movable rail 240. In the case
in which the ball retainer 100 does not have the expanded
sections 170, when a user pulls the second movable rail
270 with excessively great force, even if the foremost
rolling member 310 of the ball retainer 100 is caught and
stopped by the stopper 254, the ball retainer 100 may
move over the foremost rolling member 310, pushed by
the other rolling members 320 at rear of the foremost
rolling member 310 due to the force of inertia of the sec-
ond movable rail 270. In contrast, when the expanded
sections 170, the cross-section of which expands in the
transverse direction, are provided, the area of the ball
retainer 100 caught by the rolling members 300 is in-
creased. Thus, when the user operates the slide appa-
ratus with an excessive amount of force, the ball retainer
100 is prevented from moving over the rolling members
300.
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[0041] As above, the ball retainer 100 is formed of a
lightweight plastic. It is therefore possible to remove im-
purities that have entered the raceways, allowing the roll-
ing members to roll, without increasing the overall weight
of the slide apparatus. In addition, there is an effect that,
even if the slide apparatus is operated with an excessive
amount of force, it is possible to prevent the ball retainer
from moving over the rolling members and the rolling
members from being dislodged from the ball retainer.
[0042] Hereinafter, a mold for fabricating the ball re-
tainer according to the present invention will be de-
scribed.
[0043] When the ball retainer according to the present
invention is formed of plastic, the ball retainer can be
fabricated by injection molding using a mold. FIGS. 9 and
10 are perspective views illustrating ball retainers accord-
ing to other embodiments of the present invention. As
illustrated in FIGS. 9 and 10, in various embodiments of
the ball retainer according to the present invention, al-
though the length of the retaining sections 150 is the
same, body sections 140’ or 140" may have a variety of
lengths. Thus, when the ball retainer according to the
invention is fabricated by injection molding, the length of
the portion of the mold participating in determining the
length of the body sections can be adjusted, whereby
ball retainers having a variety of lengths of the body sec-
tions can be injection-molded using a single mold without
using other molds.
[0044] FIG. 11 is a view illustrating an embodiment of
a mold for fabricating a ball retainer according to the
present invention, and FIG. 12 is a view illustrating an
embodiment of a mold for fabricating a ball retainer hav-
ing a body, the length of which is different from the length
of the body of the ball retainer fabricated by the mold
illustrated in FIG. 11.
[0045] Referring to FIGS. 11 and 12, the mold 50 for
fabricating the ball retainer according to the present in-
vention includes a first mold and a second mold. When
the first mold and the second mold are coupled to each
other, a cavity having the cross-sectional shape of the
ball retainer is defined therebetween.
[0046] Each of the first and second molds has an ac-
commodation space 53 having a predetermined shape.
Pattern sections 54 and 55 for forming the cavity and
side cores 56 for fixing the pattern sections 54 and 55
are accommodated in the accommodation space 53. The
pattern sections 54 and 55 include the first pattern sec-
tions 54 for forming a cavity, the shape of which corre-
sponds to the retaining sections 150 and the body section
140, and the second pattern section 55 for forming a cav-
ity, the shape of which corresponds to the additional
length portion of the body section.
[0047] A pair of first pattern sections 54 is accommo-
dated in both sides of the accommodation space 53, and
form cavity portions corresponding to the retaining sec-
tions 150 and the body section 140. The first pattern sec-
tions 54 are provided as one type. When the first mold
and the second mold are coupled to each other, the first

pattern sections 54 form the cavity, the shape of which
corresponds to the shape of the retaining sections 150
and the body section 140. It is possible to fabricate the
ball retainer according to the present invention using only
the first pattern sections 54. At this time, the ball retainer
100 has a shortest body section that can be fabricated
by the mold 50.
[0048] The second pattern section 55 is interposed be-
tween the pair of first pattern sections 54, and forms the
cavity portion corresponding to the additional length of
the body section 140. The second pattern section 55 is
provided as a variety of types having different lengths as
required by a designer. When the second pattern section
55 is interposed between the first pattern sections 54,
the length of the body section 140 is increased by the
length of the interposed section pattern section 55. Thus,
it is possible to fabricate ball retainers having a variety
of lengths equal to the number of types of the second
pattern section 55.
[0049] The side cores 56 are accommodated in both
ends of the first pattern sections 54 to fix the positions of
the first pattern sections 54 and the second pattern sec-
tion 55. That is, the side cores 56 occupy the remaining
area, except for the first pattern sections 54 and the sec-
ond pattern section 55, thereby fixing the first pattern
sections 54 and the second pattern section 55 so as not
to move. In the mold 50 according to the present inven-
tion, the length of the first pattern sections 54 is always
constant, but the length of the second pattern section 55
may vary depending on the types of ball retainers to be
fabricated. In some cases, the second pattern section 55
may not be provided. Thus, in the accommodation space
53 having a predetermined shape, different areas are
occupied by the first pattern sections 54 and the second
pattern 55 depending on the types of ball retainers to be
fabricated. The side cores 56 are designed to correspond
to the second pattern section 55 accommodated in the
accommodation space 53 such that the side cores 56 fill
the accommodation space 53. In other words, when a
shorter second pattern section 55 is accommodated in
the accommodation space 53, longer side cores 56 are
disposed on both sides of the first pattern section 54.
When a longer second pattern section 55 is accommo-
dated in the accommodation space 53, shorter side cores
56 are disposed on both sides of the first pattern section
54.
[0050] As such, the first pattern sections 54 are pro-
vided as a single type having a fixed length, but the sec-
ond pattern section 55 and the side cores 56 are provided
in different lengths. Thus, it is possible to fabricate ball
retainers, the body section 140 of which has various
lengths, using the mold 50 having the single accommo-
dation space 53.
[0051] The ball retainer that can be fabricated using
the mold for fabricating a ball retainer according to the
present invention can have a variety of shapes that are
not limited to the ball retainer shape illustrated in FIG. 2,
9 or 10. For example, FIG. 13 illustrates another shape
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of a ball retainer that can be fabricated by a mold for
fabricating a ball retainer according to the present inven-
tion. The ball retainer 600 has the shape of an elongated
plate, and includes a body section 610 in the central por-
tion and retaining sections 620 disposed on both ends
of the body section 610. The body section 610 of the ball
retainer 600 serves to adjust the entire length of the ball
retainer 600. Each of the retaining sections 620 has ball
accommodation recesses 630 in which balls are to be
accommodated, and serves to maintain the distances of
the balls. According to the mold for fabricating a ball re-
tainer according to the present invention as described
above, ball retainers, the body section of which has a
variety of lengths, can be fabricated. The specific shape
of the ball retainer can be variously modified.
[0052] The foregoing descriptions and the accompa-
nying drawings have been presented in order to explain
the certain principles of the present invention. A person
skilled in the art to which the present invention relates
can make many modifications and variations without de-
parting from the principle of the invention. The foregoing
embodiments disclosed herein shall be interpreted as
illustrative only but not as limitative of the principle and
scope of the invention. It should be understood that the
scope of the invention shall be defined by the appended
Claims and all of their equivalents fall within the scope
of the invention.

Claims

1. A ball retainer comprising:

a first extension and a second extension extend-
ing from a centerline in transverse directions,
forming a predetermined angle therebetween;
a body section formed in a central portion in a
longitudinal direction, the body section having;
and
a pair of retaining sections formed on both ends
of the body section, each of the retaining sec-
tions having a plurality of ball accommodation
recesses in which balls are accommodated, the
ball accommodation recesses being spaced
apart in the longitudinal direction,
wherein each of the first extension and the sec-
ond extension has expanded sections on both
sides thereof in the longitudinal direction, a
cross-sectional area of each of the expanded
section being greater than a cross-sectional ar-
ea of a corresponding one of the first extension
and the second extension.

2. The ball retainer according to claim 1, wherein the
plurality of ball accommodation recesses in the first
extension alternate with the plurality of ball accom-
modation recesses in the second extension with re-
spect to the longitudinal direction.

3. A slide apparatus comprising:

a fixed rail fixed to a fixed part, and having a first
raceway;
a first movable rail having a second raceway
formed in a position corresponding to the first
raceway, being slidably coupled to the fixed rail,
and having a third raceway;
a second movable rail fixed to a movable part,
having a fourth raceway formed in a position cor-
responding to the third raceway, and being sli-
dably coupled to the first movable rail;
a plurality of rolling members interposed be-
tween the first raceway and the second raceway
and between the third raceway and the fourth
raceway such that the plurality of rolling mem-
bers can roll; and
a ball retainer interposed between the first race-
way and the second raceway and between the
third raceway and the fourth raceway to maintain
distances between the rolling members,
wherein the ball retainer comprises:

a first extension and a second extension ex-
tending from a centerline in transverse di-
rections, forming a predetermined angle
therebetween;
a body section formed in a central portion
in a longitudinal direction, the body section
having; and
a pair of retaining sections formed on both
ends of the body section, each of the retain-
ing sections having a plurality of ball accom-
modation recesses in which balls are ac-
commodated, the ball accommodation re-
cesses being spaced apart in the longitudi-
nal direction,
wherein each of the first extension and the
second extension has expanded sections
on both sides thereof in the longitudinal di-
rection, a cross-sectional area of each of
the expanded section being greater than a
cross-sectional area of a corresponding one
of the first extension and the second exten-
sion.

4. A mold for fabricating the ball retainer as claimed in
any one of claims 1 to 3, the mold comprising:

a first mold and a second mold, in each of which
an accommodation space having a predeter-
mined shape is formed;
a pair of first pattern sections accommodated
the accommodation spaces to form a cavity hav-
ing a shape corresponding to the retaining sec-
tions and the body section;
a second pattern section interposed between
the pair of first pattern sections in the accommo-
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dation space to form a cavity having a shape
corresponding to an additional length portion of
the body section; and
a pair of side cores accommodated in both ends
of the first pattern sections of the accommoda-
tion space to occupy a remaining area in the
accommodation space, except for areas occu-
pied by the first pattern sections and the second
pattern section, thereby fixing the first pattern
sections and the second pattern section so as
not to move.
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