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ABSTRACT

This invention discloses an enclosure assembly for elec-
tronic equipment using a housing and a sled comprised of a
combination of a bracket with a skid, the skid preferably of
a low friction material, where the sled slides into the housing
in order to complete the assembly.
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ELECTRONICS ENCLOSURE SYSTEMS AND
METHODS

PRIORITY CLAIM

[0001] This patent claims priority to U.S. Provisional
Patent Application No. 62/236,423, filed on Oct. 2, 2015,
and to U.S. Design Pat. No. 29/539,973, filed on Sep. 18,
2015, both of which are hereby incorporated by reference in
their entireties.

FIELD OF INVENTION

[0002] The present invention generally relates to the field
of mechanical enclosures for electronic equipment, and
apparatus that attaches to electronic equipment.

BACKGROUND

[0003] Electronics systems typically are enclosed in a
protective enclosure. The enclosure may variously protect
the electronics from physical damage, protect users of the
equipment from unintended interaction with the electronics
such as capacitive coupling or electrical shock, reduce or
eliminate unintended electromagnetic transmissions to and
from the electronics, and physically stabilize the electronics
to reduce or eliminate undesired coupling between mechani-
cal and electronic subsystems.

[0004] Designing enclosures that provide for these char-
acteristics but also permit ease of access when needed is
challenging. Access may be desired for study and analysis of
the electronics, for diagnosis and repair of the electronics, or
even to permit viewing the internal construction for aesthetic
reasons. Generally the operational characteristics of the
enclosure that make it most effective for the above purposes
also thwart easy access to the internals. For example,
stabilizing the enclosure or making it “radio frequency-
tight” may entail use of tight-fitting mechanical components,
multiple hardware fasteners, and/or complex assembly and
disassembly. This tradeoff usually is weighted in favor of the
operational characteristics of the enclosure; for example,
many modern cell phones or computers are exceeding
difficult to open or require special uncommon tools to
disassemble. This tradeoff is acceptable where the manufac-
turer intends that the equipment contains no user-serviceable
parts or subsystems inside.

[0005] A special problem arises when the enclosure is to
be used for educational or pedagogical purposes, such as an
electronics kit. Ideally, it is desirable to stabilize the kit in an
open as well as closed condition so the electronics can be
viewed, diagnosed, learned or taught, or repaired by the
owner. Such systems have the atypical requirement that the
parts inside are expressly intended to be user-serviceable;
indeed they may have been assembled by the user. There is
therefore a need for an enclosure apparatus, and methods of
manufacturing it, that facilitates stability of the internal
electronic components and provides for ease of user access
in an opened condition, and which can be easily opened and
closed by its user or owner with simple or no special tools.
[0006] Performance of such a system may be further
enhanced if the enclosure can be opened and closed a very
large number of times, far more than is common for appa-
ratus with no user-serviceable parts inside, without signifi-
cant friction or wear and with a high degree of reliability in
the placement of the electronics subsystems when the enclo-
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sure is reassembled to its closed condition, to achieve a
high-quality aesthetic and functional “fit and finish” of the
resulting product.

DESCRIPTION OF THE FIGURES

[0007] The headings provided herein are for convenience
only and do not necessarily affect the scope or meaning of
the claimed invention. In the drawings, the same reference
numbers and any acronyms identify elements or acts with
the same or similar structure or functionality for ease of
understanding and convenience. To easily identify the dis-
cussion of any particular element or act, the most significant
digit or digits in a reference number refer to the Figure
number in which that element is first introduced (e.g.,
element 204 is first introduced and discussed with respect to
FIG. 2).

[0008] FIG. 1. A drawing or picture of an exemplary
enclosure system from the front and above, with the internal
sled bearing the electronics partially removed from the
external case in a stable fixed configuration.

[0009] FIG. 2. A drawing or picture of the exemplary
enclosure system from the top, with the internal sled bearing
the electronics partially removed from the external case in a
stable fixed configuration.

[0010] FIG. 3. A drawing or picture of the exemplary
enclosure system from above and to the left in a trimetric
perspective view, with the internal sled bearing the electron-
ics partially removed from the external case in a stable fixed
configuration.

[0011] FIG. 4. A drawing or picture of the exemplary
enclosure system with the internal sled bearing the electron-
ics removed from the external case, in a right view.

[0012] FIG. 5. A drawing or picture of the exemplary
enclosure system from the bottom, showing the skid.
[0013] FIG. 6. A drawing of the exemplary front panel
appearance when the sled is inserted into the housing.

DETAILED DESCRIPTION

[0014] Various examples of the invention will now be
described. The following description provides specific
details for a thorough understanding and enabling descrip-
tion of these examples. One skilled in the relevant art will
understand, however, that the invention may be practiced
without many of these details. Likewise, one skilled in the
relevant art will also understand that the invention can
include many other features not described in detail herein.
Additionally, some well-known structures or functions may
not be shown or described in detail below, so as to avoid
unnecessarily obscuring the relevant description. The termi-
nology used below is to be interpreted in its broadest
reasonable manner, even though it is being used in conjunc-
tion with a detailed description of certain specific examples
of the invention. Indeed, certain terms may even be empha-
sized below; however, any terminology intended to be
interpreted in any restricted manner will be overtly and
specifically defined as such in this Detailed Description
section.

[0015] The invention of an enclosure assembly is dis-
closed comprising in one embodiment:

[0016] a sled comprising at least two bracket components
and two corresponding skid components, said skid compo-
nents and said bracket components comprised of one or a
plurality of holes;
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[0017] one or a plurality of enclosure fasteners having an
attachment mechanism;

[0018] said holes of the skid components and bracket
components each adapted to accept one of the attachment
mechanisms of a corresponding one of the enclosure fas-
teners;

[0019] a housing comprised of a floor where said sled fits
partially or wholly within said housing, said housing com-
prised of a plurality of holes in the floor adapted to permit
the attachment mechanism of the enclosure fasteners to pass
through; and

[0020] said skid component situated so as to reside
between the bracket component and the floor of the housing
when the sled is partially or fully inserted into the housing.

[0021] In another embodiment, the sled fits partially or
wholly within said housing in either a closed configuration
or partially open configuration with respect to the case or
housing, and in either configuration is substantially stable.

[0022] Inyet another embodiment, the fastener is a rubber
footing that may be threaded and the holes may be adapted
to accept the threaded foot or fastener hardware by being
large enough in diameter to permit passage of the foot
threaded component or fastener. In another embodiment, the
holes may be adapted to accept the threaded foot or fastener
hardware by being tapped with threads so as to permit the
foot or fastener to screw into the hole. In yet another
embodiment, the threaded foot or fastener may pass through
one component and screw into the other, such as for example
by passing through the skid and screwing securely into the
bracket.

[0023] Inanother embodiment, the skid comprises a mate-
rial with a low coeflicient of friction, such as a self-
lubricating or low-friction plastic in contact with the case or
housing as the sled is removed from and inserted into the
case or housing. The sled also may be in partial or full
contact with the case or housing in the fully closed configu-
ration. In one embodiment, screws or other hardware may
fasten or bind the skid and bracket sled components together.
In another embodiment, the skid and sled components may
be bound or fastened together by the threaded foot or
fastener that also passes through the case or housing.

[0024] In another embodiment, the sled is attached to one
or a plurality of front panel components comprising the front
of the enclosure, using screws or other fasteners. In another
embodiment, the sled is attached to one or a plurality of rear
panel components comprising the rear of the enclosure,
using screws or other fasteners. In one embodiment, a
plurality of coplanar or nearly-coplanar front panel compo-
nents are themselves attached to each other with screws.
Said coplanar or nearly coplanar front panel components
may be made of differing materials. In one embodiment, said
differing materials are metal and wood.

[0025] In one embodiment, the holes through which the
fasteners pass or into which they are threaded are counter-
sunk. For example, FIG. 5 depicts countersunk holes in a
plastic skid. This offers the advantage of minimizing or
eliminating friction by presenting only the plastic surface,
and no metal fastener hardware, to the adjacent case or
housing surface as the sled is moved repeatedly in and out
of the case or housing.

[0026] In one embodiment, one panel of the case is
transparent or translucent to permit and facilitate inspection
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of the electronics and other components within the case or
housing including when the assembly is in either the open or
the closed configuration.

[0027] In one embodiment, the sled is positioned or
attached so as to sit along the side or outer edges of the
electronics. This sled position offers the advantage of mini-
mizing obstruction of view and facilitates effective assem-
bly, modification, diagnosis, and repair of the electronics
subassembly.

[0028] In a preferred embodiment, the electronics is sus-
pended above the lowest part of the sled in contact with the
housing using standoffs or spacers. This offers the advantage
of facilitating easy access to the electronics components
without disassembly, stabilizing the electronics in both the
open and closed configurations, and presenting the electron-
ics for inspection or manipulation.

[0029] In a preferred embodiment, the stable partially
opened configuration is at the mathematically determinate
location that maximizes the removal of the sled from the
case or housing without causing the center of mass of the
opened sled to tip the assembly over when positioned on a
flat level surface. This maximum point can be established by
positioning said holes in the sled to extend and cantilever the
sled as far as possible out of the case or housing while
retaining the center of mass over, or within the geometric
area circumscribed by, the feet under the case or housing.
[0030] Inoneembodiment, the position of the sled relative
to the case or housing in the stable partially-open configu-
ration exposes only those electronics components or subas-
semblies that are safe for user access while keeping other
components or subassemblies contained within the case or
housing.

[0031] Turning to FIG. 1, the sled (101) is shown in an
expanded picture with the sled locked in position in the
partially-open configuration, that is, partly out of the hous-
ing (102). The nearly-coplanar wood and metal front panel
components attached to the sled also are depicted.

[0032] InFIG. 4, the sled (401) and its attached electronics
have been removed from the case or housing, and an
exemplary foot (402) and fastener (403) are depicted. In a
preferred embodiment, the fastener may be a threaded
thumbscrew. In one embodiment, the foot may contain a
captive threaded stock component. In another embodiment,
the foot may contain a captive screw or a removable screw.
[0033] In another embodiment, housing surface planarity
and hole location tolerances in sled and bracket are deter-
mined so as to be sufficiently small to permit the coplanar or
nearly-coplanar front panel surfaces attached to the brack-
et’s 90 degree extensions to be precisely centered within the
area of the front of the housing when the sled is inserted into
the housing. See FIG. 6. In one embodiment the thickness of
the sled component, the sine of the angle of incidence of the
approximately perpendicular extension, the compression
under attachment and the density of the plastic sled com-
ponent, and the precise position of the sled attachment points
to the housing floor are positioned to precisely locate the
front panel within the space of the front of the housing
enclosure, when the sled is inserted. In this position, the
plane of the front panel is approximately flush with the edge
of the housing when the sled is inserted into the housing and
the fasteners attached to bind the sled to the housing through
the holes. In a another embodiment, the thickness of the sled
component, the sine of the angle of incidence of the approxi-
mately perpendicular extension, the compression under
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attachment and the density of the plastic skid component,
and the position of the sled attachment points to the cabinet
may be empirically determined through measurement so as
to precisely locate the front panel within the space of the
front of the housing enclosure. The manufacturing tolerance
of each such determinative aspect of panel positioning is
then replicably applied during manufacturing of the com-
ponents to achieve a centered, or other desired, precise
positioning of the front panel within the housing when the
sled is inserted into the housing and the fasteners attached to
bind the sled to the housing using the holes. In a similar
manner, the positioning relative to the cabinet of all other
panels, such as side, top, bottom, or back panels, may be
accomplished.

[0034] The described embodiments of the invention are
intended to be exemplary and numerous variations and
modifications will be apparent to those skilled in the art.
Additional embodiments are described in the attached
Appendix. All such variations and modifications are
intended to be within the scope of the present invention as
defined in the appended claims. Although the present inven-
tion has been described and illustrated in detail, it is to be
clearly understood that the same is by way of illustration and
example only, and is not to be taken by way of limitation. It
is appreciated that various features of the invention which
are, for clarity, described in the context of separate embodi-
ments may also be provided in combination in a single
embodiment. Conversely, various features of the invention
which are, for brevity, described in the context of a single
embodiment may also be provided separately or in any
suitable combination. It is appreciated that the particular
embodiment described in the Appendices is intended only to
provide an extremely detailed disclosure of the present
invention and is not intended to be limiting.

What is claimed:
1. An electronics enclosure assembly comprising:

a sled comprising at least two bracket components and
two corresponding skid components, said skid compo-
nents and said bracket components comprised of one or
a plurality of holes;

one or a plurality of enclosure fasteners having an attach-
ment mechanism;

said holes of the skid components and bracket compo-
nents each adapted to accept one of the attachment
mechanisms of a corresponding one of the enclosure
fasteners;

a housing comprised of a floor where said sled fits
partially or wholly within said housing, said housing
comprised of a plurality of holes in the floor adapted to
permit the attachment mechanism of the enclosure
fasteners to pass through; and

said skid component situated so as to reside between the
bracket component and the floor of the housing when
the sled is partially or fully inserted into the housing.

2. The enclosure assembly of claim 1 where the attach-
ment mechanism is a threaded component and the holes in
the bracket components are threaded to permit the threaded
fastener to screw into the hole.

3. The enclosure assembly of claim 2 where the holes in
the skid components are countersunk.

3. The enclosure assembly of claim 1 where the fastener
is comprised of a rubber footing.
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4. The enclosure assembly of claim 3 where the fastener
attachment mechanism of the footing passes through the
hole in the skid component and is secured by the bracket
component.

5. The enclosure assembly of claim 4 where the attach-
ment mechanism is a threaded component and the holes in
the bracket components are threaded to permit the threaded
fastener to screw into the hole.

6. The enclosure assembly of claim 1 where the skid
component is comprised of a material with a low coeflicient
of friction, such as a self-lubricating or low-friction plastic.

7. The enclosure assembly of claim 2 where the skid
component is comprised of a material with a low coeflicient
of friction, such as a self-lubricating or low-friction plastic.

8. The enclosure assembly of claim 3 where the skid
component is comprised of a material with a low coeflicient
of friction, such as a self-lubricating or low-friction plastic.

9. The enclosure assembly of claim 4 where the skid
component is comprised of a material with a low coeflicient
of friction, such as a self-lubricating or low-friction plastic.

10. The enclosure assembly of claim 5 where the skid
component is comprised of a material with a low coeflicient
of friction, such as a self-lubricating or low-friction plastic.

11. The enclosure assembly of claim 2 where the skid
component and bracket component are fastened together by
the fastener mechanism that passes through the holes in the
housing.

12. The enclosure of claim 1 where each one of the two
bracket and skid pairs are located proximate to a correspond-
ing first and second sides of the housing when the sled is
inserted into the housing.

13. The enclosure assembly of claim 12 where the skid
component is comprised of a material with a low coeflicient
of friction, such as a self-lubricating or low-friction plastic.

14. The enclosure assembly of claim 1 where the two
bracket components are shaped to each have at least one
extension that is about 90 degrees from the plane of the
bracket and skid combination.

15. The enclosure assembly of claim 14 where the at least
one extensions are comprised of holes adapted to fasten a
front or back panel to the housing that completes the
enclosure when the sled is inserted into the housing.

16. The enclosure assembly of claim 1 where at least one
first fastener attaches one of the skids to one of the brackets,
said one fastener extending past the bracket to fasten a
circuit card to the bracket and a second fastener attaches the
sled to the floor of the housing by passing through a hole in
the floor and a corresponding hole in the skid and attaching
to the bracket.

17. The enclosure assembly of claim 16 where the skid
component is comprised of a material with a low coeflicient
of friction, such as a self-lubricating or low-friction plastic.

18. The enclosure assembly of claim 1 where said holes
in the sled are positioned to cantilever the sled as far as
possible out of the housing while retaining the center of
mass within the geometric area circumscribed by housing.

19. The enclosure assembly of claim 1 wherein a housing
surface planarity and a plurality of locations corresponding
to the plurality of holes in the sled component and bracket
component each have tolerances that are sufficiently small to
permit a panel surface attached to the about 90 degree
bracket extensions to be precisely and reliably centered
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within the front of the housing when the sled is inserted into
the housing and the fasteners attached to bind the sled to the
housing through the holes.
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