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SLIDE ASSEMBLY WITH DUAL HANDED BALL RETAINER LATCH

BACKGROUND OF THE INVENTION

[0001] This invention relates generally to slides, and more particularly to bearing retainer

retention devices for slides.

[0002] Telescopic slides for file drawers and the like are often desirable for use in cabinets
and rack mounted applications. Such slides permit easy access to the interior of the drawer, or to
equipment mounted in a rack. The slides support the equipment, while allowing slidable or
rollable insertion and extraction of the equipment from the rack. A typical drawer slide has two
or three slide members slidably, e.g., rollably, connected by sets of bearings riding in raceways
formed on the slide members. Individual bearings within a set of bearings are often held in

relative position to one another by bearing retainers.

[0003] One type of slide is a telescopic drawer slide. In a telescopic slide the various slide
members comprising the slide are nested within one another and extend from one another in a
telescopic manner. Two-element telescopic slides normally include an outer slide member and an
inner slide member. The outer slide member is generally either connected to the rack or
enclosure, or coupled to the rack by way of intermediate elements such as brackets or other
hardware, although it is recognized that the inner slide member may instead be so connected or
coupled. The inner member is generally connected or coupled by hardware to equipment, such as
computer equipment, to be stored in the rack. A three-element telescopic slide will additionally
normally include an intermediate slide member slidably coupled to and between the outer and

inner slide members.
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[0004] Each slide member, whether an outer slide member, inner slide member, or
intermediate slide member, generally comprises a vertical web with bearing raceways extending
horizontally from upper and lower margins of the vertical web. The bearings coupling a pair of
slide members are often held by a common bearing retainer. The bearing retainers generally
mirror in shape the drawer slide members, although the bearing retainers may include a hat like
portion in the vertical web. Accordingly, the common bearing retainer also has a vertical web.
and flanges extending from the upper and lower margins of the vertical web for retaining

bearings, and possibly a hat like portion in the vertical web.

[0005] Often a mechanism is provided so that the inner slide member can be disconnected
from the outer slide member, for example so that equipment held by the slide may be entirely
removed from the rack for service or replacement, and then reinserted within the outer slide
member. The process of reinserting the inner slide member within the outer slide member (or
intermediate slide member for a three member slide) is more easily accomplished if the bearing
retainer is maintained in a position near the forward end of the outer slide member. In addition, if
the bearing retainer is not maintained in such a position then misalignment of the inner slide
member with respect to the outer slide member during the reinsertion process may result in
inadvertent contact between the inner slide member and the bearing retainer. As the inner slide
member tends to be of a significantly greater thickness than the bearing retainer, this contact may

well result in damage to the bearing retainer.
BRIEF SUMMARY OF THE INVENTION

[0006] Aspects of the invention provide a slide assembly with a bearing retainer lockout or

retention feature.

o]
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[0007] In some aspects of the invention the bearing retainer lockout feature comprises a latch
arm coupled to a first slide member and insertable into a cutout of the bearing retainer. In some
embodiments the first slide member is an intermediate slide member and the bearing retainer
retains bearings coupling the intermediate slide member and an inner slide member. In some
embodiments the latch arm extends through a cutout of the first slide member. In some
embodiments the latch arm is normally biased by gravity. In some embodiments the bearing
retainer includes opposing cutouts and the latch arm may be biased by gravity into either cutout,

depending on orientation of the slide assembly in space.

[0008] In one aspect, the invention provides a drawer slide assembly with ball retainer,
comprising: a first slide member with a web longitudinally bordered by arcuate raceways, the
web including a cutout; a second slide member extendably nested within the first slide member;
a bearing retainer disposed between the first slide member and the second slide member. the
bearing retainer retaining bearings coupling the first slide member and the second slide member,
the bearing retainer being at partially between an interior side of the web of the first slide
member and the second slide member, the bearing retainer including at least one cutout; and a
latch arm pivotably coupled to an exterior side of the web of the first slide member, the latch arm
including a head extending at least partially through the cutout of the web of the first slide
member to the interior side of the web of the first slide member, the head at least partially
insertable into the at least one cutout of the bearing retainer when the cutout of the bearing

retainer is positioned about the cutout of the web of the first slide member.

[0009] In another aspect, the invention provides a slide assembly, comprising: a first slide

member having a longitudinal web bounded by bearing raceways; a second slide member
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longitudinally extendable and removable relative to the first slide member, the second slide
member having a longitudinal web bounded by bearing raceways; a bearing retainer for holding
bearings positioned to couple the bearing raceways of the first slide member and the bearing
raceways of the second slide member, the bearing retainer including cutouts symmetrically
disposed about a longitudinal axis of the bearing retainer; and a latch arm pivotably coupled to

the web of the first slide member, the latch arm pivotable into cutouts of the bearing retainer.

[0010] These and other aspects of the invention are more fully comprehended on review of

this disclosure.
BRIEF DESCRIPTION OF THE FIGURES

[0011] FIG. 1 is a perspective view of portions of a slide assembly in accordance with

aspects of the invention.
[0012] FIG. 2 is a further perspective view of portions of the slide assembly of FIG. 1.
[0013] FIG. 3 is a partially exploded view of the slide assembly of FIG. 1.

[0014] FIG. 4A illustrates a view of a slide assembly in accordance with aspects of the

invention.

[0015] FIG. 4B is a cross-sectional view of the slide assembly of FIG. 4A.

[0016] FIG. 5A illustrates a view of the slide assembly of FIG. 4A during further operation.
[0017] FIG. 5B is a cross-sectional view of the slide assembly of FIG. 5A.

[0018] FIG. 6A illustrates a view of the slide assembly of FIG. 4A during further operation.
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[0019] FIG. 6B is a cross-sectional view of the slide assembly of FIG. 6A.

[0020]  FIG. 7A illustrates a view of the slide assembly of FIG. 4A during further operation.
[0021] FIG. 7B is a cross-sectional view of the slide assembly of FIG. 7A.

[0022] FIG. 8A illustrates a view of the slide assembly of FIG. 4A during further operation.
[0023] FIG. 8B is a cross-sectional view of the slide assembly of FIG. 8A.

[0024] FIG. 9A illustrates a view of the slide assembly of FIG. 4A during further operation.
[0025] FIG. 9B is a cross-sectional view of the slide assembly of FIG. 9A.

[0026] FIG. 10A illustrates a view of the slide assembly of FIG. 4A during further operation.
[0027] FIG. 10B is a cross-sectional view of the slide assembly of FIG. 10A.

[0028] FIG. 11 illustrates a view of the slide assembly of FIG. 4A during further operation.
[0029] FIG. 12 illustrates a view of the slide assembly of FIG. 4A during further operation.
DETAILED DESCRIPTION

[0030] FIG. 1 shows a perspective view of portions of what may be considered a front of a
slide assembly in accordance with aspects of the invention. The slide assembly includes a
telescopic slide, with an inner slide member 111 extendably nested within an intermediate slide
member 113, which in turn is extendably nested within an outer slide member 115. As is
common with telescopic slides, each of the slide members are roughly C-shaped with a web
longitudinally bordered by arcuate raceways. Although not explicitly shown in FIG. 1, bearings

slidably or rollably couple the slide members. In various embodiments, and for various siide
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members, the raceways may be U-shaped, may be formed with bended over portions of the slide

member, or may be otherwise formed.

[0031] A bearing retainer 117 is disposed between the inner slide member and the
intermediate slide member during operation. The bearing retainer includes a web 119 with
opposing flanges 121a.b with holes for receiving bearings along longitudinal margins of the web.
The web of the bearing retainer also includes a protruding longitudinal middle section 123
coupled to a base of the web by angled sections 125a,b, which provides the web a somewhat hat
shaped cross-section when the bearing retainer is viewed in a horizontal position with the
opposing flanges facing upwards. The protruding middle section is useful in that it provides
clearance for hardware or other items that may extend or protrude from the web of the

intermediate slide member.

[0032] As illustrated in FIG. 1, the inner slide member has been completely withdrawn from
the intermediate slide member, a capability that is useful in many instances. A variety of latching
mechanisms to allow complete withdrawal of the inner slide member from the intermediate slide
member when desired, while otherwise stopping extension of the inner slide prior to such

withdrawal, are known.

[0033] In some embodiments the bearing retainer is prevented from being withdrawn from
the intermediate slide member by a guide block 127, which also assists in guiding motion of the
inner slide member during extension of the inner slide member from the intermediate slide
member. In addition, retraction (and in some embodiments further extension) of the bearing
retainer into the intermediate slide member is prevented by a barb 129 of a head of a latch arm

positioned in a cutout 131 of the bearing retainer. The latch arm is coupled by a pin 133 in the

6
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web of the intermediate slide member. In the embodiment of FIG. 1, the cutout is in the web of
the bearing retainer, with the cutout beginning in the protruding middle portion and extending

through the angled section and terminating in the base of the web.

[0034] As may be partially seen in FIG. 1, the bearing retainer includes opposing cutouts at
the same longitudinal position on the bearing retainer and the latch head includes dual opposing
barbs. The dual cutouts and the dual barbs allow the latch head to restrict movement of the

bearing retainer through contact between either of the barbs and walls of either of the cutouts.

[0035] FIG. 2 is a perspective view of what may be considered a rear of the slide assembly of
FIG. 1. The inner slide member is shown extracted from the intermediate slide member, with the
outer slide member not visible in FIG. 2. In some embodiments, however, the slide may be a two
member slide, with what is shown as the intermediate slide member being an outer slide
member. In addition, in some embodiments what is shown as the intermediate slide member may
have other shapes, for example the intermediate slide member may be an intermediate slide
member of an over and under slide, with for example the intermediate slide member having an S-

shaped cross-section.

[0036] In FIG. 2, the latch arm is pivotably coupled to an exterior of the web of the
intermediate member by the pin 133. The latch arm includes an extending member 135
terminating in the head. The pin passes through the extending member of the latch arm, about an
end opposite the head 137. The pin may be a rivet or screw or the like, passing through an
aperture in the web of the intermediate member. The latch arm extends generally towards a rear
and along the web of the intermediate slide member. The head of the latch arm is generally offset

from the extending member, with the offset sufficient that the head may pass through a cutout

7
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139 in the web of the intermediate slide member to the interior of the intermediate slide member.
In the embodiment of FIG. 2, the offset is provided by providing a portion of the head with
increased thickness, with the increased thickness being about a base of the head., which
additionally provides the head increased strength. Also in the embodiment illustrated in FIG. 2,
the intermediate slide member also includes a tab 141 offset exteriorly to generally maintain the

head of the latch arm towards the interior of the intermediate slide member.

[0037] FIG. 3 provides a partially exploded view of the slide assembly of FIG. 1. The head
137 of the latch arm, as may be more easily seen in FIG. 3, is generally symmetrical about a
central axis of the latch arm, and includes a concave base 143 forming barbs on either side of the
central axis. Also as may be seen in FIG. 3, the cutout in the intermediate slide member extends
through a mid-portion of the web of the intermediate slide member. The web of the particular
intermediate slider member illustrated includes a protruding longitudinal middle portion, and the
cutout crosses this portion. In addition, the cutout includes a curved forward portion 145 to
provide increased clearance for the head of the latch arm, considering the pivoting movement of

the latch arm.

[0038] The cutouts in the bearing retainer each include a rearwardly inward rear wall 147a,b
and a forward wall 149a,b which also has a slight rearwardly inward angle. In various other
embodiments the cutout may have other shapes, however. The rear wall prevents further forward
movement of the bearing retainer in some embodiments. The slight rearwardly inward angle for
the forward walls provides a somewhat downward biasing force against the head of the latch arm
if the bearing retainer is forced towards the rear of the slide assembly when the head of the latch

arm is in the cutout of the bearing retainer. This is particularly so if the head of the latch arm



10

15

WO 2012/015963 PCT/US2011/045596

includes a concave or similarly shaped base such that attempts to force the bearing retainer
rearward also serve to force the head of the latch arm downward, maintaining the head of the

latch arm in the cutout of the bearing retainer.

[0039]  Both the cutout in the intermediate slide member and the cutouts in the bearing
retainer are positioned such that the cutout of the bearing retainer is about the cutout of the
intermediate member when a forward edge of the bearing retainer abuts, or is close to abutting, a
guide block at the forward end of the intermediate slide member. Withdrawal of the inner slide
member from the intermediate slide member will normally bring the retainer to such a position,

allowing the head of the latch arm to enter the cutout of the bearing retainer.

[0040] FIG. 4A shows a partial view of a slide assembly in accordance with aspects of the
invention, with the slide assembly in the closed or retracted position. The slide assembly of FIG.
4A includes a three member telescopic slide with an inner slide member 411 nested within an
intermediate slide member 413, which in turn is nested within an outer slide member 415. A
bearing retainer 416 retains bearings slidably or rollably coupling the inner slide member and the
intermediate slide member. The inner slide member is shown in partial cut away view, such that
portions of a web 417 of the intermediate slide member may be seen. As illustrated in FIG. 4. a
latch arm 419 is pivotably coupled to the intermediate slide member. A head 421 of the latch arm
extends to the interior of the intermediate slide member and rests on an edge of a raceway 423 of
the inner slide member, as may also be seen in the cross-sectional view of FIG. 4B. The head of
the latch arm is normally biased downward to the raceway by gravity, although in some
embodiments springs or other biasing elements may be used. In the embodiment of FIG. 4, as

with the embodiment illustrated in FIGs. 1-3, the cutout in the intermediate slide member is
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shaped so as to allow the head of the latch arm to move towards either longitudinal side of the
intermediate slide member. Also, as previously indicated for FIGs. 1-3, and also later discussed.
opposing cutouts in the bearing retainer allow the head of the latch arm to be positioned in either
of the opposing cutouts. Such symmetry is useful in that installation of a slide assembly on one
side of a rack results in one longitudinal side of the slide assembly facing downwards, and
installation of the slide assembly on an opposing side of a rack results in the other longitudinal
side of the slide assembly facing downwards. By allowing for movement of the head of the latch
arm towards either longitudinal side, and by having cutouts in opposing longitudinal sides of the
bearing retainer, the bearing retainer position retention provided by positioning of the latch head
in a cutout of the bearing retainer is operable in either position on the rack. As the opposing sides
of a rack may be considered a right hand side or a left hand side, the slide assembly may be
considered to have a dual handed bearing retainer latch. In addition, as the head of the latch arm
is biased by gravity, at least in some embodiments, the slide assembly may be considered to have

a dual handed gravity biased bearing retainer latch.

[0041] Turning to FIG. 5A, as the inner slide member 411 is extended from the intermediate
slide member 413, such as may occur while opening a drawer or pulling equipment out of a rack,
an angled portion of the arrowhead shaped head of the latch arm contacts and is picked up by a
ramp cutout 511 in a front of the ball retainer, as may also be seen in the cross-sectional view of
FIG. 5A. As may be seen in FIG. 6A, the head of the latch arm thereafter rides in the hat section
of the bearing retainer as the inner slide member is further extended from the intermediate slide

member, as is also shown in the cross-sectional view of FIG. 6B.

10
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[0042] Turning to FIG. 7A, as the inner slide member is extended from the intermediate slide
member, the head of the latch arm reaches the cutout of the bearing retainer, which generally
travels along with the inner slide, albeit at a possible reduced rate of motion. Once the head of
the latch arm reaches the cutout of the bearing retainer, the head of the latch arm falls, due to
gravity, through the cutout of the bearing retainer and back onto the surface of the bearing

raceway of the inner member, as may also be seen in the cross-sectional view of FIG. 7B.

[0043] FIGs. 8A and the cross sectional view of FIG. 8B show the inner slide member
extended sufficiently from the intermediate slide member so as to disconnect the inner slide
member from the intermediate slide member. Doing so causes the bearing retainer to move
forward sufficiently that the head of the latch arm may fall, due to gravity, into the cutout of the
bearing retainer. With the head of the latch arm in the cutout, rearward motion of the bearing
retainer is prevented through contact of the forward wall of the cutout and the base of the head of
the latch arm. In some embodiments forward motion of the bearing retainer is restricted by a
leading edge of the head of the latch arm and a rearward wall of the cutout of the bearing
retainer. The bearing retainer may also be restricted from moving forward, at least to a position
in which the bearing retainer extends forward of the intermediate slide member, by a guide block

of the intermediate slide member.

[0044] Reinsertion of the inner slide member into the intermediate slide member results in a
rear edge of the inner slide member lifting the head of the latch arm out of the cutout of the
bearing retainer and onto the bearing raceway of the inner slide member, as may be seen in FIG.
9A and the cross-sectional view of FIG. 9b. The bearing retainer may therefore travel towards

the rear of the intermediate slide member, along with the inner slide member, or forward once

11
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again if the inner slide member is thereafter again moved forward, as may be seen in FIG. 10A

and the cross-sectional view of FIG. 10B.

[0045] In some embodiments it is desirable to ensure that the bearing retainer is properly
positioned, or sequenced, with respect to the inner slide member and the intermediate slide
member. In such embodiments, fully closing the slide assembly, for example by closing a drawer
coupled to the slide assembly or fully retracting the slide assembly within a rack may be
performed, relying on guideblocks or other items or means to properly sequence the bearing
retainer. FIG. 11 illustrates closing of the slide assembly, with a closed slide assembly being for

example shown in FIG. 12.

[0046] Although aspects of the invention have been discussed with respect to various
embodiments, it should be recognized that the invention comprises the novel and non-obvious

claims and their insubstantial variations supported by this disclosure.
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What is claimed is:

1. A drawer slide assembly with ball retainer, comprising:

a first slide member with a web longitudinally bordered by arcuate raceways, the web

including a cutout;
a second slide member extendably nested within the first slide member;

a bearing retainer disposed between the first slide member and the second slide member, the
bearing retainer retaining bearings coupling the first slide member and the second slide member,
the bearing retainer being at partially between an interior side of the web of the first slide

member and the second slide member, the bearing retainer including at least one cutout; and

a latch arm pivotably coupled to an exterior side of the web of the first slide member, the
latch arm including a head extending at least partially through the cutout of the web of the first
slide member to the interior side of the web of the first slide member, the head at least partially
insertable into the at least one cutout of the bearing retainer when the cutout of the bearing

retainer is positioned about the cutout of the web of the first slide member.

2. The drawer slide assembly with ball retainer of claim 1, wherein the at least one

cutout of the bearing retainer comprises dual opposing cutouts.

3. The drawer slide assembly with ball retainer of claim 2, wherein the head is gravity

biased towards a lower one of the dual opposing cutouts.

4. The drawer slide assembly with ball retainer of claim 2, wherein the head of the latch

arm includes barbs on either side of a central axis defined by the latch arm.

13
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5. The drawer slide assembly with ball retainer of claim 4, wherein the barbs of the head

of the latch arm are at least partially insertable into the dual opposing cutouts.

6. The drawer slide assembly with ball retainer of claim 2, wherein the dual opposing

cutouts of the bearing retainer include a forward wall with a rearwardly inward angle.

7. The drawer slide assembly with ball retainer of claim 1, further comprising a guide
block at a forward end of the first slide member, and wherein the cutout of the bearing retainer is
positioned about the cutout of the web of the first slide member when the bearing retainer is

positioned to abut the guide block.

8. The drawer slide assembly with ball retainer of claim 7, wherein the bearing retainer
is positioned to abut the guide block when the second slide member is disconnected from the first

slide member.

0. A slide assembly, comprising:

a first slide member having a longitudinal web bounded by bearing raceways;

a second slide member longitudinally extendable and removable relative to the first slide
member, the second slide member having a longitudinal web bounded by bearing raceways:

a bearing retainer for holding bearings positioned to couple the bearing raceways of the first
slide member and the bearing raceways of the second slide member, the bearing retainer
including cutouts symmetrically disposed about a longitudinal axis of the bearing retainer; and

a latch arm pivotably coupled to the web of the first slide member, the latch arm pivotable

into cutouts of the bearing retainer.

14
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10.  The slide assembly of claim 9, wherein the latch arm is pivotably coupled to the web
of the first slide member approximate a forward end of the first slide member.

11. The slide assembly of claim 10, wherein the bearing retainer is between the first slide
member and the second slide member, the latch arm includes a first portion on a side of a plane
defined by the web of the first slide member facing away from the second slide member, and the
latch arm includes a second portion on a side of the plane defined by the web of the first slide
member facing towards the second slide member.

12. The slide assembly of claim 11, wherein the second portion of the latch arm includes

a head with barbs on opposing edges.

13.  The slide assembly of claim 11, wherein the latch arm extends through a cutout of the

web of the first slide member.

14.  The slide assembly of claim 9, wherein the latch arm is biased by gravity to pivot into

the one of the cutouts of the bearing retainer by gravity.

15. The slide assembly of claim 9. wherein the latch arm is symmetrical about a central

axis of the latch arm.

16.  The slide assembly of claim 12, wherein the cutouts of the bearing retainer and the
latch arm are positioned such that one of the barbs contacts a first wall of one of the cutouts to
block movement of the bearing retainer relative to the first slide member in a forward direction

when the latch arm is pivoted into the one of the cutouts.

17.  The slide assembly of claim 16, wherein the first wall of each of the cutouts of the
bearing retainer angles toward a forward end of the bearing retainer with distance from the

longitudinal axis of the bearing retainer.
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18.  The slide assembly of claim 16, wherein a base portion of the head of the latch arm

forming the barbs is concave.

19. The slide assembly of claim 9. wherein the bearing retainer further includes a
longitudinal web including a protruding middle portion and angled sections connecting the

protruding middle portion to the longitudinal margins.

20.  The slide assembly of claim 19, wherein each of the cutouts of the bearing retainer

begins in the protruding middle portion and extends through one of the angled sections.

21.  The slide assembly of claim 17, wherein each of the cutouts of the bearing retainer
includes a second wall, opposite the first wall, that angles toward a rear of the bearing retainer

with distance from the longitudinal axis of the bearing retainer..

22.  The slide assembly of claim 9, wherein the head of the latch arm is offset from the

pivotable coupling and the longitudinal web of the first member includes a cutout through which

the head of the latch arm extends.

23.  The slide assembly of claim 13, wherein the longitudinal web of the first slide
member further includes a tab offset from the cutout of the web of the first slide member and
positioned to block movement of the latch arm away from the longitudinal web in at least one

direction.

24.  The slide assembly of claim 12, wherein the barbs are shaped such that contact with
the second slide member upon reinsertion of the second slide member into the slide assembly

results in lifting the head of the latch arm out of one of the cutouts of the bearing retainer.

16
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