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1
DRAWER SUSPENSION SYSTEM

BACKGROUND OF THE INVENTION

The present invention relates to desks or other similar
enclosures and, more particularly, to a novel suspension
and guiding system which permits drawers or other
similar storage units to be easily and accurately moved
from a closed position substantially within the enclosure
to an open position of maximum extension therefrom.

Drawers for desks or cabinets have been mounted by
a variety of different means ranging from simple friction
slide arrangements to rather elaborate and complex
roller and rail systems for handling heavily loaded
drawers subject to frequent use. However, the friction
slide arrangement is less than precise in its.operation
and the roller and rail arrangement is costly, complex
and difficult to align and adjust. Moreover, in most
prior art systems the drawer or storage unit has perma-
nently affixed to each side face thereof the movable
guide and support rail and, as a consequence, when the
drawer is to be replaced or removed the guide and
support rail must be similarly replaced and removed.
This greatly increases repair and replacement costs and
creates potential problems of alignment and fit for the
replaced drawer within the enclosure.

SUMMARY OF THE INVENTION

In accordance with the teachings of the present in-
vention, a storage unit or drawer suspension system is
provided wherein the movable rails or channels and the
stationary rails or channels may be part of a preassem-
bled unit and installed independently of the drawer, and
to which the drawer may be simply and quickly at-
tached, removed and/or replaced. The arrangement is
simple, relatively inexpensive to fabricate and install
and is highly precise, smooth and accurate in operation.
Moreover, the suspension assembly of the present in-
vention is extremely compact to thereby minimize

15

20

25

30

35

wasted space and/or maximize the storage capacity of 40

the drawer. :

More specifically, the suspension assembly includes
two spaced sets of horizontally disposed elongated
members, one member of each set being mounted for

linear movement with respect to the other member of 45

each set and is provided with support means to permit a
storage unit to be gravity supported thereon and with
means engageable with the storage unit for linear move-
ment in response to movement of the storage unit
towards one of its opened and closed extreme positions.

In the preferred embodiment of the invention each
stationary member may include a case channel sup-
ported depthwise of the enclosure casing; each of the
movable members may include a similarly disposed
drawer rail supported within the case channel by suit-
able bearing assemblies; the support means may include
an upper edge of each drawer rail extending depthwise
of the enclosure casing to engage in gravity resting
relation thereon a down-turned flange on opposite sides
of the storage unit; and the means engageable with the
storage unit may include a notch or open slot formed in
the upper edge of each drawer rail, adjacent the for-
ward end thereof to freely receive within the confines
of the slot a tab projecting from opposite sides of the
storage unit whereby forward movement of the storage
unit causes the front of the tabs to engage their respec-
tive open slots for causing movement of the drawer rail
in a forward or opening direction and rearward move-
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ment of the storage unit causes the rear of the tabs to
engage their respective notches or open slots for caus-
ing movement of the drawer rail in a rearward or clos-
ing direction.

Alternatively, such means may include a fastening
device operatively securing the drawer to the drawer
rail on each side thereof as will become apparent herein-
below.

BRIEF DESCRIPTION OF THE DRAWINGS

For a fuller understanding of the present invention
reference should now be made to the following detailed
description thereof taken in conjunction with the ac-
companying drawings, wherein:

FIG. 1 is a fragmentary pictorial view of a desk to
which the suspension assembly of the present invention
may be applied;

FIG. 2 is a fragmentary cross-sectional view taken
substantially along line 2—2 of FIG. ;

FIG. 3 is a fragmentary cross-sectional view taken
substantially along line 3—3 of FIG. 2;

FIG. 4 is a fragmentary. cross-sectional view taken
substantially along line 4—4 of FIG. 2;

FIG. 5 is a fragmentary cross-sectional view taken
substantially. along line 5—5 of FIG. 2;

FIG. 6 is a fragmentary cross-sectional view taken
substantially along line 6—6 of FIG. 2;

FIG. 7 is a fragmentary cross-sectional view taken
substantially along line 7—7 of FIG. 2;

FIG. 8 is an exploded view, in section, of the details
of the case channel, the bearing assembly and the
drawer rail; .

FIG. 9 is a simplified fragmentary view similar to
FIG. 2 but showing an alternate drawer rail configura-
tion;

FIG. 10 is a view similar to FIG. 9 but depicting a
further form of drawer rail configuration; and

FIG. 11 is a view similar to FIG. 6 but depicting a
still further modified drawer rail configuration. .

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring now to the drawings, the reference nu-
meral 10 generally depicts a typical enclosure casing in
the form of a desk having a left pedestal 12, a right
pedestal 14, a desk top plate 16 and a central drawer or
storage unit, generally depicted at 18. Although enclo-
sure 10 will be referred to hereinbelow as a “desk” and
the storage unit 18 as a “drawer”, it is to be understood
that these terms are used for ease in description and,
therefore, are intended to include any type of enclosure
having one or more linearly movable storage units.

In its assembled form the suspension system of the
present inveéntion includes a pair of spaced angle mem-
bers 20, each secured to the undersurface of the desk
top 16 of casing 10 adjacent its respective pedestal 12,
14 and running depthwise of the casing. The facing
surfaces of the depending vertical legs 22 of each angle
member 20 has suitably affixed (as by welds) adjacent
the lower edge thereof case channels 24, which, simi-
larly, run depthwise of the casing. As more clearly seen
in FIGS. 6,7 and 8, each case channel 24 is provided
with opposed, curved surfaces 26 that form longitudinal
or linear raceways for a bearing assembly, generally
depicted at 28. The opposite or coacting raceways are
integrally formed on drawer rail members 30, which
may be roll-formed out of flat plate stock to provide
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upper and lower curved raceway surfaces 32 that par-
tially project within their respective case channels 24 in
operative relation to the raceways 26 thereof.

The bearing assembly 28 includes, for each drawer
rail 30 and case channel 24, a pair of longitudinally
extending retainers 34, which may be fabricated of plas-
tic, having a plurality of spaced round holes or openings
36 for the reception and retention of a like number of
ball bearings 38. The arrangement is such that when the
suspension unit is assembled each drawer rail 30 is fully
supported by its respective case channel 24 and angle
member 20 for smooth, linear movement with respect
thereto. It should be noted, as seen in FIGS. 2 and 3,
that the longitudinal or depthwise extent of each of the
bearing retainers 34 is substantially less than the extent
of case channels 24; the difference therebetween con-
trolling the extent of forward travel of drawer rails 30
to their positions of maximum extension beyond enclo-
sure casing 10. A suitable abutment element 40 may be
provided at the rearward end of each drawer rail 30 in
alignment with each of the retainers 34 and freely mov-
able within the confines of case channel 24. Element 40
is adapted to engage the bearing assembly 28 and move
the same into abutting engagement with a stop 42 fixed
to the forward end of each case channel 24 to limit the
forward travel of the drawer rails 30. Similarly, a stop
tab 44, which may be drawn out of each angle member
leg 22, may be provided in alignment with drawer rail
30 to limit the rearward travel thereof. Although stops
40 and 42 have been depicted as separate elements suit-
ably secured to drawer rails 30 and case channels 24,
respectively, it is to be understood that these could be
formed integral therewith such as, for example, by shear
tabs.

Means are provided on each drawer rail 30 to coact
with the drawer 18 to horizontally support the same and
to permit movement of the drawer to cause extension or
retraction of the drawer rail. For this purpose, each
drawer rail 30 is provided with an integrally formed,
longitudinally extending and forwardly tapered upright
46 terminating in an upper support eédge 48 (FIGS. 2,6
and 7). Adjacent its forward tapered end, drawer rail
upright 46 is notched or open slotted at 50. Each upper
sidewall 51 of drawer 18 is provided with a longitudi-
nally extending down-turned flange 52 that is adapted
to gravity rest upon its respective drawer rail support
edge 48 and is further provided with a projecting lug or
tab 54 that is adapted to be received in operative rela-
tion within the confines of its respective drawer rail
notch 50. It should, thus, be apparent that drawer 18 is
fully, but removably, supported by drawer rails 30 and
will cause the same to extend or retract by engagement
between lugs 54 and forward or rearward portions,
respectively, of notches S0.

The installation and assembly of the suspension sys-
tem of the present invention is simple, accurate, quick
and efficient. Firstly, the case channels 24 are affixed to
the angle member 20. Then, the drawer rails 30 and the
bearing assemblies 28 are combined in operative rela-
tion within the case channels 24. The stops 42 and 44
may then be bent up to fix the position of the suspension
assembly and to confine the bearing assemblies. The
angle member 20 may then be attached to the undersur-
face of the desk top plate 16. The final step is that of
simply resting the drawer 18 on drawer rail edge 48 and
engaging lug 54 into notch 50. To remove the drawer,
the same need only be lifted off drawer rail edge 48 in
the extended position thereof.
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It has been found that certain modifications to-the
configuration of the notch or open slot 50 in upright 46
will serve to prevent accidental, inadvertent or unin-
tended disengagement of the drawer tab 54 therefrom,
especially when in its position of maximum extension.

Thus, as depicted in FIG. 9, the slot 50' may have
substantially parallel tab abutting edges that are di-
rected generally downwardly and forwardly from the
upper edge of upright 46 such that tab 54 (confined
therebetween) will abut against the forward leading slot
edge in response to vertically upward movement of the
drawer. In this manner, the drawer and its tab 54 will be
positively prevented from disengagement with the sus-
pension system upright 46’. However, intended disen-
gagements can still be easily accomplished by a slight
upward and tilting movement of the drawer tab 54 with
respect to the upright 46'.

FIG. 10 is similar to FIG. 9, but depicts a means for
a more positive locking of the drawer tab 54 within the
slot 50”. To this end, the bottom of slot 5¢” is provided
with forwardly projecting short slot 51” which is
adapted to receive the forward edge of tab 54 to thereby
restrain the same and the drawer from inadvertent dis-
engagement with upright 46". However, intended dis-
engagements can still be easily initiated by a slight hori-
zontal or rearward movement of the drawer and its tab
54 with respect to slot 50" and completed in the manner
as described with respect to FIG. 9.

A still further modification is depicted in FIG. 11
wherein suitable fastening means may be provided to
positively secure the drawer from inadvertent disen-
gagement from the suspension system. To this end, the
upright 46 and the drawer 18 may be provided with
openings 47 and 49, respectively, for reception of a
screw device 51a whereby the drawer is locked from
accidental disengagements. In this form of the inven-
tion, the drawer tabs and drawer rail notches or slots
would be eliminated as illustrated. An upper opening 47
may be provided as a manufacturing expedient to per-
mit both left hand and right hand use of the drawer rail.

Although preferred embodiments of the invention
have been disclosed and described, changes will obvi-
ously occur to those skilled in the art, without departing
from the spirit thereof. It is, therefore, intended that the
present invention is to be limited only by the scope of
the appended claims.

What is claimed is:

1. A drawer suspension assembly, comprising:

two spaced sets of horizontally disposed elongated
rails and channels, wherein each of said sets has its
rail at least partially projecting into its channel;

a linear bearing assembly for mounting and support-
ing one of said rail and said channel of each of said
sets for linear movement with respect to the other
of said rail and channel of each of said sets, said
bearing assembly engaging with a pair of races
formed one race as part of said rail and the other
race as part of said channel of each of said sets;

a constraining means for constraining the other of
said rail and said channel of each of said sets against
movement;

a support means on said one of said rail and said chan-
nel of each of said sets to permit a storage unit
having flanges and lugs projecting laterally from
opposite sidewalls thereof to be gravity supported
thereon, said support means comprising a longitu-
dinally extending upright extending upwardly
from said one of said rail and said channel and
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terminating in an upper support edge for coaction
with one of said flanges;

engageable means on said one of said rail and said
channel of each of said sets for engaging with said
storage unit, whereby movement of said storage
unit towards opened and closed positions thereof
causes corresponding movement of said one of said
rail and said channel of each of said sets, and

said engageable means includes an open slot in said
upright for coaction with one of said lugs.

2. The assembly according to claim 1, wherein:

said open slot is located adjacent the forward end of
said upright at said upper support edge.

3. The assembly according to claim 2, wherein:

said open slot includes a forward edge that is inclined
downwardly and forwardly of said upper support
edge to prevent unintended disengagement of said
one of said lugs from said upright.

4. The assembly according to claim 3, wherein:

said open slot further includes a short slot projecting
forwardly from a lower portion of said forward
edge.

5. The assembly according to claim 2, wherein:

said constraining means includes a longitudinally
extending angle member having an upper horizon-
tal leg for attachment to an undersurface of an
enclosure casing for said storage unit and a lower
vertical leg secured to said other of said rail and
said channel of each of said sets.

6. The assembly according to claim 5, wherein:

said other of said rail and said channel is said channel;
and there is further provided

a stop extending from said lower leg and located at
the rearward end of said channel in alignment with
said rail of each of said sets to limit the rearward
travel thereof.

7. The assembly according to claim 6, further com-

prising: ‘

an abutment located at the rearward end of each of
said rails and movable therewith within said chan-
nels of each of said sets for abutting engagement
with a rearward end of said bearing assembly
thereof; and

a stop located at a forward end of each of said chan-
nels for abutting engagement with said bearing
assembly thereof to limit the forward travel of said
rails.

8. The assembly according to claim 7, further com-

prising:

a second linear bearing assembly located below said
first mentioned bearing assembly and engageable
with races formed as integral parts of each of said
rails and each of said channels.

9. The assembly according to claim 8, wherein:

said bearing assembly and said second bearing assem-
bly include ball bearings located and maintained in
spaced relation by longitudinal retainers between
said races formed by said rails and said channels.

10. The assemby according to claim 9, wherein:

said storage unit has flanges and lugs projecting later-
ally from opposite sidewalls thereof;

said support means includes upper support edges for
coaction with one of said flanges; and
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said engageable means includes open slot for coaction
with one of said lugs.

11. The assembly according to claim-10, wherein:

said open slot includes a forward edge that is inclined
downwardly and forwardly of said upper support
edge; and

one of said lugs is confined against unintended disen-
gagements from said open slot by said forward
edge. .

12. The assembly according to claim 11, wherein:

said open slot further includes a short slot projecting
forwardly from a lower portion of said forward
edge; and

said one of said lugs at least partially projects into and
is confined by said short slot.

13. The assembly according to claim 1, wherein:

said engageable means further includes a fastener
securing said sidewalls to said upright of each said
rail.

14. A drawer suspension assembly, comprising:

two spaced sets of horizontally disposed elongated
rails and channels, wherein each of said sets has its
rail at least partially projecting into its channel,
each of said channels having upper and lower
curved surfaces arranged in a spaced, facing rela-
tionship, each of said rails having upper and lower
curved surfaces, said upper and lower curved sur-
faces of said rail are arranged in spaced facing
relation to said upper and lower curved surfaces of
said channel of each of said sets;

a linear bearing assembly for mounting and support-
ing one of said rail and said channel of each of said
sets for linear movement with respect to the other
of said rail and said channel of each of said sets, said
bearing assembly including a plurality of ball bear-
ings located between said upper curved surfaces of
said rail and channel and maintained in spaced
relationship by an elongated retainer and a further
plurality of ball bearings located between said
lower curved surfaces of said rail and said channel
and maintained in spaced relation by aa further
elongated retainer;

a constraining means for constraining the other of
said rail and said channel of each of said sets against
movement;

support means on said one of said rail and said chan-
nel of each of said sets to permit a storage unit to be
gravity supported thereon;

engageable means on said one of said rail and said
channel of each of said sets for engaging with said
storage unit, whereby movement of said storage
unit towards open and closed positions thereof
causes corresponding movement of said one of said
rail and said channel of each of said sets;

a stop located at at a forward end of said other of said
rail and said channel in alignment with said bearing
assembly to limit forward travel thereof; and

a further stop located at a rearward end of said one of
said rail and said channel in alignment with said
bearing assembly, whereby forward movement of
said one of said rail and said channel is limited by
abutting engagement of said bearing assembly with

said stop and said further stop.
* k k% *
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