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LUMINAIRE WITH ROTATING AND REMOVABLE DOOR

RELATED APPLICATIONS
[0001]  This application claims the benefit of U.S. Provisional Application No.
61/300,767, filed February 2, 2010, and which is incorporated herein by reference.

FIELD OF THE INVENTION
[0002] The present invention relates to door hinges, and in particular a door hinge
design that allows for the selective removal of the door from its frame while preventing

accidental removal.

BACKGROUND OF THE INVENTION
[0003] Conventional streét luminaires mounted high overhead are preferably
serviceable from underneath where it is easiest to access them from the street. Service
access within the luminaire housing would include access to the light source itself as well
as the service compartment containing the supporting electrical components that power
and operate the light source. The service compartment is typically sealed, and accessible
through a removable door. Both the light source and the removable door face
downwardly, so that service personnel standing on a ladder or lift basket can install and
later service the light source and supporting electrical components while positioned

underneath the luminaire.

[0004]  There are several possible configurations for removably attaching the service
compartment door to the housing. The door could be hinged to the housing, so that once
unlatched, the door would swing down under the force of gravity to expose the service
compartment. This configuration is ideal for minor work because it provides quick and
simple access to the service compartment. The only tool needed would be one to operate
the latch, and the latch could be configured to operate by hand which would mean no
tools would be necessary to operate the door. However, for extensive work, the door
hanging down from the housing could impede work, and increase the risk of the worker
damaging the door by bumping into it. Additionally, the door could fall off if the hanging

mechanismi is not well designed or the open door is subjected to excessive force.

[0005]  Alternately, the door could be entirely removable from the housing, whereby

removing securing screws or bolts would allow the door to separate completely from the
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housing. The complete removal of the door would take longér than simply rotating it
open with a hinge, and is more cumbersome because the worker needs to carefully collect
the door and any securing screws/bolts as they fall away from the housing. However,
once the door is removed, there would be unimpeded access to the service compartment.
Once the servicing is complete, the door would have to be reattached. Due the
complexity of this configuration it would not be ideal for minor servicing as the removal

and replacement of the door could take more time than the servicing itself.

[0006] There is a need for a luminaire service compartment door design that allows
easy access to the service compartment without completely removing the door, but
additionally allowing for the convenient removal of the door in those situations where
unimpeded access is necessitated. Moreover, it is desired to have the capability of
removing the door without the need for tools, yet not have the door precariously attached

thus risking it falling off during servicing under the force of gravity.

BRIEF SUMMARY OF THE INVENTION
[0007] The aforementioned problems and needs are addressed by a luminaire that
includes a housing with a service compartment therein that is accessible through an
opening in the housing, a light source at least partially disposed in the housing for
producing a light output, electrical components disposed in the service compartment for
powering and operating the light source, and a door that is rotatably connected via a hinge
assembly to the housing for rotation between a closed position where the door covers the
opening and an open position where the door does not cover the opening. The hinge
assembly includes, an asymmetric pin extending from one of the housing and the door, a
cavity formed in the other of the housing and the door having a hinge opening of width
W, wherein the asymmetric pin has a cross sectional thickness t in one direction and a
cross sectional height h in a direction orthogonal to the one direction, and wherein width
W is less than height h and greater than thickness t such that the pin is removable from
the cavity through the hinge opening when the-door is in a removal position where the pin

thickness t is aligned to the hinge opening width W.

[0008]  Alternatively, a luminaire includes a housing with a service compartment
therein that is accessible through an opening in the housing, a light source at least

partially disposed in the housing for producing a light output, a door that is rotatably
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connected via a hinge assembly to the housing for rotation between a closed position
where the door covers the opening and an open position where the door does not cover
the opening, and electrical components for powering and operating the light source
mounted to the door and disposed in the service compartment when the door is in the
closed position. The hinge assembly includes, an asymmetric pin extending from one of
the housing and the door, a cavity formed in the other of the housing and the door having
a hinge opening of width W, wherein the asymmetric pin has a cross sectional thickness t
in one direction and a cross sectional height h in a direction orthogonal to the one
direction, and wherein width W is less than height h and greater than thickness t such that
the pin is removable from the cavity through the hinge opening when the door is in a

removal position where the pin thickness t is aligned to the hinge opening width W.

[0009] Other objects and features of the present invention will become apparent by a

review of the specification, claims and appended figures.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010]  Fig. 1 is a partially broken away side view of the luminaire with the rotating

and removable door in a partially open position.

[0011] Fig. 2 is a side view with an expanded cross sectional view of the luminaire

with the rotating and removable door in a partially open position.

[0012]  Fig. 3 is a partial cross-sectional view of the luminaire illustrating the hinge

assembly with the door in an open position.

[0013] Figs. 4-6 are partial elevated cross-sectional views of the luminaire illustrating

the hinge assembly with the door in an open position.

[0014]  Fig. 7 is a partial elevated cross-sectional view of the luminaire illustrating the

hinge assembly with the door in an intermediary position for door removal.

[0015]  Fig. 8 is a partial elevated cross-sectional view of the luminaire with the door

removed from the housing.
[0016] Fig. 9 is a side view of the luminaire with the door removed from the housing.

[0017]  Fig. 10 is a partially broken away side view of an alternate embodiment of the

luminaire, with electrical components secured to the door.
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DETAILED DESCRIPTION OF THE INVENTION
[0018] The luminaire 10 of the present invention is illustrated in Figs. 1-9, and
includes a housing 12 (with a first portion 14 and a second portion 16), a light source 18,

and supporting electrical components 20 for powering and operating the light source 18,

[0019] The housing first portion 14 is concave with a light output opening 21 facing
downwardly. The light source 18 is at least partially disposed in housing first portion 14,
and directs its light output downwardly through or from the light output opening 21. An
optional lens or transparent cover (not shown) could be included to seal closed the light

output opening end 21 and protect the light source 18.

[0020] The housing second portion 16 forms a service compartment 22 in which the
supporting electrical components 20 arid any other serviceable components are disposed.
The service compartment 22 includes a service opening 23 which is covered by a door 24.
Door 24 is rotationally and removably connected to the housing 12 by a hinge assembly
26. The unhinged end of the door 24 removably attaches to the housing 12 via a latch 28
to keep the door 24 in its closed position. Latch 28 can be a bolt or a screw, but
preferably is a sliding or rotating latch mechanism that can be operated by hand (without

the aid of a tool).

[0021] The hinge assembly 26 is better illustrated in Figs. 2-8. The door 24
terminates in a round pin 30 having a round outer surface 31 with a diameter or height h,
best illustrated in Fig. 6. The pin 30, however, includes a flat face 32 formed into one
side of the round outer surface 31, so that the pin 30 has a reduced diameter or thickness t
in one direction, as best illustrated in Fig. 4. A cavity 34 is formed in the housing 12 of
sufficient size to accommodate the pin 30. The cavity 34 has a hinge opening 36 of
reduced width W, and terminates with a rounded hinge surface 38, as best illustrated in

Fig. 5.

[0022] The width W of hinge opening 36 is smaller than the diameter/height h of pin
30, but larger than reduced diameter/thickness t. Therefore, in most rotational positions,
the pin 30 is maintained inside cavity 34 because the pin 30 will not fit through hinge
opening 36 (see Fig. 5). Preferably, for smooth operation, the radius of curvature of the
pin round outer surface 31 matches that of the rounded hinge surface 38. When the

reduced thickness t of pin 30 is aligned to the width w of hinge opening 36 (i.e. at a range
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of angles that define the door removal position), the pin 30 will fit through hinge opening
36 and can be removed from housing 12. The flat face 32 of pin 30 is therefore
preferably oriented such that the pin 30 is maintained in cavity 34 when the door is closed
(covering service opening 23) and when the door is in its open position (hanging
vertically down, see Figs. 3-6), as well as any other positions except for the intermediary
door removal position. When the door is positioned in an intermediary door removal
position (e.g. preferably around 30 degrees or greater from its vertical open position so
the door in its open vertical position will not fall off, as illustrated in Figs 7-8), or instead
a position beyond the open position, the door can be removed from and reconnected to
housing 12 because flat face 32 of pin 30 is generally aligned with one of the surfaces
forming opening 36 so that pin 30 will fit through opening 36.

[0023] With the above described configuration, the service compartment 22 can be
quickly and conveniently accessed by operating the latch 28 and allowing the door 24 to
swing down under the force of gravity. If greater access is desired, then the door c¢an be
rotated to the door removal position (to align reduced pin thickness t with opening width
W), whereby pin 30 can pass through hinge opening 36 so that door 24 can be removed
from housing 12. It should be noted that while only one hinge assembly 26 is shown and
described, multiple hinge assemblies (i.e. multiples pins 30 engaged with multiple

cavities 34) could be used to removably secure door 24 to housing 12,

[0024] Fig. 10 illustrates an alternate embodiment of the present invention, where the
electrical components 20 are mounted to the door 24, Not only does this configuration
allow for easier access to the electrical components 20, but it allows for a more
convenient configuration for replacing the electrical components should they fail. To
replace the electrical components 20, one would simply have to open and replace the

removable door 24 as described above.

[0025] It is to be understood that the present invention is not limited to the
embodiment(s) described above and illustrated herein, but encompasses any and all
variations falling within the scope of the appended claims. For example, references to the
present invention herein are not intended to limit the scope of any claim or claim term,
but instead merely make reference to one or more features that may be covered by one or

more of the claims. While pin 30 is shown with a generally round cross section having a
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flat face formed on one side, pin 30 can be any non-symmetrical shape where it has a
larger cross sectional diameter or thickness t in one direction than in an orthogonal
direction to define a range of angles in which the door can be removed (i.e. the door
removal position). While the door is shown to include the pin 30 and the housing is

5  shown to include the cavity 34, the opposite can be true (i.e. the housing can include the

pin 30 and the door can include the cavity 34).
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What is claimed is:

1. A luminaire, comprising:
a housing with a service compartment therein that is accessible through an
opening in the housing;
a light source at least partially disposed in the housing for producing a light
output;
electrical components disposed in the service compartment for powering and
operating the light source; and
a door that is rotatably connected via a hinge assembly to the housing for rotation
between a closed position where the door covers the opening and an open position where
the door does not cover the opening;
the hinge assembly includes:
an asymmetric pin extending from one of the housing and the door,
a cavity formed in the other of the housing and the door having a hinge
opening of width W,
wherein the asymmetric pin has a cross sectional thickness t in one
direction and a cross sectional height h in a direction orthogonal to the one
direction, and wherein width W is less than height h and greater than thickness t
such that the pin is removable from the cavity through the hinge opening when the
door is in a removal position where the pin thickness t is aligned to the hinge

opening width W,

2. The luminaire of claim 1, wherein the pin extends from the door and the

cavity is formed in the housing.

3. The luminaire of claim 1, wherein the pin has a round outer surface with a

flat face formed therein.

4, The luminaire of claim 3, wherein the cavity terminates in a rounded
surface that has a radius of curvature that matches that of the round outer surface of the

pin.
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5. The luminaire of claim 1, wherein the open position is at least 90 degrees
from the closed position.

6. The luminaire of claim 5, wherein the removal position is between the
open position and the closed position.

7. The luminaire of claim 6, wherein the removal position is at least 30
degrees away from the open position.

8. The luminaire of claim 5, wherein the removal position is not between the

open position and the closed position.

9. A luminaire, comprising:

a housing with a service compartment therein that is accessible through an
opening in the housing;

a light source at least partially disposed in the housing for producing a light
output;

a door that is rotatably connected via a hinge assembly to the housing for rotation
between a closed position where the doer covers the opening and an open position where
the door does not cover the opening; and

electrical components for powering and operating the light source mounted to the
door and disposed in the service compartment when the door is in the closed position;

the hinge assembly includes:

an asymmetric pin extending from one of the housing and the door,
a cavity formed in the other of the housing and the door having a hinge

opening of width W,

wherein the asymmetric pin has a cross sectional thickness t in one
direction and a cross sectional height h in a direction orthogonal to the one

direction, and wherein width W is less than height h and greater than thickness t

such that the pin is removable from the cavity through the hinge opening when the
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door is in a removal position where the pin thickness t is aligned to the hinge

opening width W,

10.  The luminaire of claim 9, wherein the pin extends from the door and the

cavity is formed in the housing.

11.  The luminaire of claim 9, wherein the pin has a round outer surface with a

flat face formed therein.

12. The luminaire of claim 11, wherein the cavity terminates in a rounded
surface that has a radius of curvature that matches that of the round outer surface of the

pin.

13.  The luminaire of ¢claim 9, wherein the open position is at least 90 degrees

from the closed position.

14.  The luminaire of claim 13, wherein the removal position is between the

open position and the closed position.

15.  The luminaire of claim 14, wherein the removal position is at least 30

degrees away from the open position.

16.  The luminaire of claim 13, wherein the removal position is not between

the open position and the closed position.
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