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(54) Removably mounted lens

(57) Device (14) facilitating quick and easy removal
of a lens from a front side. The device includes a lens
(10), a housing (20), a retention clip (48), an ejection
block (54), and a fastener (26). The fastener passes
through a hole (22, 24) in the housing and the ejection
block. The fastener and either the housing or the ejection

block have compatible threading. Rotation of the fastener
in one direction causes the ejection block to release the
retention clip, thereby allowing the lens to be removed.
Rotation in a second direction causes the ejection block
to return to a position capable of receiving the retention
clip.



EP 2 224 273 A2

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND OF THE INVENTION

[0001] When it comes to aircraft lighting products,
weight, cost, and life are three important considerations
to aircraft owners. To reduce weight, many aircraft light-
ing products use plastic lenses instead of glass lenses.
These lenses occasionally need to be removed, due to
lens replacement or other light maintenance. Often,
these lenses are attached to the aircraft by a metal re-
tainer, which adds weight and costs to the device.
[0002] One other lens retention method involves mold-
ing retention clips into the lens itself, allowing the lens to
snap into place when installed. The use of molded clips
eliminates the need for a lens retainer thereby reducing
weight and installation time; however, once the lens is
installed, removing the lens is labor intensive because
the molded clips are only accessible from the back or
sides of the assembly. In addition to significant labor
costs, lens removal from the back or sides is also unde-
sirable because it increases the risk of accidental dam-
age to the lens or other systems or devices located near
the lens.

SUMMARY OF THE INVENTION

[0003] The present invention provides a lens device
for quick and easy removal and/or replacement of a lens
from a front side of a housing.
[0004] An example device includes a lens, a housing,
a retention clip, an ejection block, and a fastener. The
retention clip extends from the periphery of the lens. The
fastener passes through a hole in the housing and the
ejection block. A first end of the fastener is accessible
from the front side of the housing. The retention clip has
a latch and the housing has a catch. The latch and catch
are configured to possibly retain the lens to the housing
depending on the position of the ejection block relative
to the housing.
[0005] In accordance with other aspects of the inven-
tion, the fastener is threaded.
[0006] In accordance with still further aspects of the
invention, the hole in the housing has compatible thread-
ing relative to the fastener. Rotation of the fastener in
one direction causes the ejection block to release the
retention clip, thereby allowing the lens to be removed.
Rotation in a second direction causes the ejection block
to return to a position capable of receiving the retention
clip.
[0007] In accordance with yet other aspects of the in-
vention, the hole in the ejection block has compatible
threading relative to the fastener. Rotation of the fastener
in one direction causes the ejection block to release the
retention clip, thereby allowing the lens to be removed.
Rotation in a second direction causes the ejection block
to return to a position capable of receiving the retention
clip.

[0008] In accordance with still another aspect of the
invention, the ejection block does not rotate with the fas-
tener.
[0009] In accordance with still further aspects of the
invention, the retention clip has a flange shape.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Preferred and alternative embodiments of the
present invention are described in detail below with ref-
erence to the following drawings:
[0011] FIGURE 1 is a top view showing a front side of
a portion of a lens device formed in accordance with an
embodiment of the present invention;
[0012] FIGURES 2-1 and 2-2 are partial cross-section-
al views showing the lens, lens retention clip, ejection
block, housing, and fastener formed in accordance with
embodiments of the present invention; and
[0013] FIGURE 3-1 and 3-2 are partial cross-sectional
views showing an alternate configuration of the present
invention.

DETAILED DESCRIPTION OF THE INVENTION

[0014] FIGURE 1 shows a front side 8 of an assembly
6 containing a housing 20, a lens 10 having a body 16,
and a plurality of lens devices 14. The housing 20 is ca-
pable of receiving the lens 10. The housing 20 includes
a first surface 28. Each lens device 14 includes a thread-
ed fastener 40. The threaded fastener 40 includes a first
end 26 capable of receiving a hex head wrench. The first
end 26 rests on the first surface 28 of the housing 20.
The lens devices 14 are positioned around the periphery
of the body 16 of the lens 10. The lens 10 is attached
and detached to the housing 20 using the lens device
14. The lens device 14 and the lens 10 are accessible
from the front side 8, which is also where the body 16 is
accessible. The lens 10 is made out of flexible material
such as, but not limited to, plastic or Plexiglas.
[0015] FIGURES 2-1, 2-2 show one embodiment of
the lens device 14. The lens device 14 includes the lens
10, a retention clip 48, an ejection block 54, the threaded
fastener 40, and the housing 20. The retention clip 48
extends from the periphery of the body 16 of the lens 10.
The retention clip 48 is part of the lens 10. In this embod-
iment, the retention clip 48 and the lens are made of the
same material.
[0016] The threaded fastener 40 passes through a
threaded hole 22 in the housing 20 and an unthreaded
hole 24 in the ejection block 54. The threaded fastener
40 includes a second end 30 having a radius substantially
larger than the radius of the unthreaded hole 24 that pre-
vents the second end 30 from entering the unthreaded
hole 24, thereby keeping the ejection block 54 from dis-
engaging from the threaded fastener 40. Alternatively,
the ejection block 54 may be prevented from disengaging
from the threaded fastener 40 by preventing the second
end 30 from entering the unthreaded hole 24 by utilizing
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a clip, snap ring, or pin in the second end 30. The thread-
ed fastener 40 may be partially threaded; specifically, the
portion of the threaded fastener 40 passing through the
unthreaded hole 24 is not threaded.
[0017] More specifically, FIGURE 2-1 shows the lens
device 14 with the lens 10 and the retention clip 48 in a
latched position. The lens 10 is attached to the housing
20 using the lens device 14. In the latched position, the
retention clip 48 is relaxed. The retention clip 48 has a
latch 56, which has a flange section 58. In the latched
position, the flange section 58 of the latch 56 is retained
by a catch 55, thus holding the lens 10 in place. The
ejection block 54 includes an ejection guide 60. The re-
tention clip 48 has an edge 62 below the flange section
58. In the latched position, the edge 62 is not in contact
with the ejection block 54.
[0018] Rotation of the threaded fastener 40 in a first
direction causes the threaded fastener 40 to move within
the threaded hole 22 in a direction parallel to the threaded
hole 22. Correspondingly, the ejection block 54 moves
vertically with the threaded fastener 40 but does not ro-
tate with the threaded fastener 40, i.e. the ejection block
54 is pulled towards the housing 20 by the threaded fas-
tener 40. As the ejection block 54 moves towards the
housing 20, the ejection guide 60 slides along the edge
62, forcing the retention clip 48 to bend at an elbow 46
thereby moving the flange section 58 away from the
threaded fastener 40. More specifically, the ejection
guide 60 pushes the latch 56 away from the catch 55.
After sufficient rotation of the threaded fastener 40 and
corresponding movement of the ejection guide 60 and
retention clip 48, the latch 56 is pushed beyond the catch
55.
[0019] FIGURE 2-2 shows the retention clip 48 in a
substantially unlatched position occurring after the ejec-
tion block 54 has forced the release of the latch 56 from
the catch 55. In this position, the lens 10 may be removed
from the housing 20 on the front side 8. When the lens
10 is removed, the lens device 14 can be adjusted to
receive the lens 10 or a new lens by rotating the threaded
fastener 40 in a second direction until the ejection block
54 returns to the position shown in FIGURE 2-1.
[0020] FIGURE 3-1 shows an alternative embodiment
of a lens device 14-3. The lens device 14-3 includes the
lens 10 containing the retention clip 48, an ejection block
54-3, a threaded fastener 40-3, and a housing 20-3.
[0021] The threaded fastener 40-3 passes through an
unthreaded hole 22-3 in the housing 20-3 and a threaded
hole 24-3 in the ejection block 54-3. The threaded fas-
tener 40-3 includes a second end 30-3 that restrains ver-
tical motion of the threaded fastener 40-3, thereby keep-
ing the ejection block 54-3 from disengaging from the
threaded fastener 40-3. The ejection block 54-3 may be
prevented from disengaging from the threaded fastener
40-3 with the features discussed above for the embodi-
ment shown in FIGURE 2-1. The threaded fastener 40-3
may be partially threaded; specifically, the portion of the
threaded fastener 40-3 passing through the unthreaded

hole 22-3 need not be threaded.
[0022] More specifically, FIGURE 3-1 shows the lens
device 14-3 with the lens 10 and the retention clip 48 in
a latched position. The lens 10 is attached to the housing
20-3 using the lens device 14-3. In the latched position,
the retention clip 48 is relaxed. The retention clip 48 in-
cludes the latch 56 having the flange section 58. In the
latched position, the flange section 58 of the latch 56 is
retained by a catch 55-3, thus holding the lens 10 in place.
The ejection block 54-3 includes an ejection guide 60-3.
The retention clip 48 includes the edge 62 below the
flange section 58. In the latched position, the edge 62 is
not in contact with the ejection block 54-3.
[0023] Rotation of the threaded fastener 40-3 in a first
direction causes the ejection block 54-3 to move vertically
along the threaded fastener 40-3. More specifically, the
ejection block 54-3 is pulled towards the housing 20-3
by the threaded fastener 40-3. The ejection block 54-3
does not rotate with the threaded fastener 40-3. As the
ejection block 54-3 moves towards the housing 20-3, the
ejection guide 60-3 slides along the edge 62, forcing the
retention clip 48 to bend at the elbow 46 thereby moving
the flange section 58 away from the threaded fastener
40-3. More specifically, the ejection guide 60-3 pushes
the latch 56 away from the catch 55-3. After sufficient
rotation of the threaded fastener 40-3 and corresponding
movement of the ejection guide 60-3 and retention clip
48, the latch 56 is pushed beyond the catch 55-3.
[0024] FIGURE 3-2 shows the retention clip 48 in a
substantially unlatched position occurring after the ejec-
tion block 54-3 has forced the release of the latch 56 from
the catch 55-3. In this position, the lens 10 may be re-
moved from the housing 20-3 on the front side 8. When
the lens 10 is removed, the lens device 14-3 can be ad-
justed to receive the lens 10 or a new lens by rotating
the threaded fastener 40-3 in a second direction until the
ejection block 54-3 returns to the position shown in FIG-
URE 3-1.
[0025] To install the lens 10, a user would need only
to ensure that the threaded fastener 40, 40-3 and the
ejection block 54, 54-3 are in the position illustrated in
FIGURE 2-1 or 3-1, align the lens 10, and push the lens
10 into place. Accordingly, the lens device 14, 14-3 allow
for quick and easy removal of the lens 10, without any
risk of damage to the lens 10 or any other nearby objects
because the lens 10 may be attached or detached from
the front side 8. Also, because the threaded fastener 40,
40-3 cannot be removed from the ejection block 54, 54-3
and the housing 20, 20-3 the fasteners cannot be lost
while the lens 10 is attached or detached.
[0026] Each lens device 14, 14-3 has one ejection
block 54, 54-3 and fastener 40, 40-3 combination per
retention clip 48. In some cases, fewer ejection blocks
54, 54-3 may be needed.
[0027] Other types of ends can be used on the fastener
40, 40-3 such as, but not limited to Phillips or a slot head.
The entire threaded fastener 40, 40-3 could be threaded.
Alternative types of fasteners could be used. Also, differ-
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ent quantities of lens devices 14, 14-3 could be included
in the lens 10, the lens 10 could include a combination
of lens devices 14, 14-3 or the parts could have different
shapes or geometries, provided they perform the same
function. In other aspects, the retention clip 48 could be
made from a different material, including, but not limited
to, other plastic or metal. The retention clip 48 could be
attached to the body 16 or molded into the body 16.

Claims

1. A lens device comprising:

a lens (10) comprising a body (16) and at least
one retention clip (48), the retention clip com-
prising a latch (56), the latch having a first edge
(58);
a housing (20) comprising a first hole (22), a first
surface (28) and a catch (55), the housing ca-
pable of receiving the lens;
an ejection block (54) comprising a second edge
(60) and a second hole (24), the second hole
having a radius; and
a fastener (26) passing through the first hole and
the second hole, the fastener comprising a first
end and a second end, the second end having
a radius,

wherein the latch and catch are configured to retain
the lens to the housing, depending on the position
of the ejection block,
wherein the fastener is at least partially threaded.

2. The device of Claim 1, wherein the retention clip is
flexible, the latch is shaped as a flange and the first
end is adjacent to the first surface.

3. The device of Claim 2, wherein the first end is con-
figured to receive a device for adjusting the fastener.

4. The device of Claim 1, wherein the first hole com-
prises threading compatible with the fastener thread-
ing, wherein the first edge is configured to slide along
the second edge, causing the retention clip to bend
at an elbow (46).

5. The device of Claim 4, wherein the fastener is con-
figured to rotate,
wherein rotation in a first direction causes the ejec-
tion block to move towards the housing, and
wherein moving towards the housing causes the first
edge to slide along the second edge thereby pushing
the latch away from the catch.

6. The device of Claim 5, wherein moving the latch
away from the catch causes the latch to release from
the catch.

7. The device of Claim 6, wherein at least one of the
second end or the second hole is configured to pre-
vent the second end from entering the second hole.

8. The device of Claim 1, wherein the rotation in a sec-
ond direction causes the ejection block to move away
from the housing, wherein the ejection block moving
away from the housing allows the retention clip to be
set with the catch, if the retention clip has not already
been set, wherein the second hole comprises thread-
ing compatible with the fastener.

9. The device of Claim 8, wherein the ejection block is
configured to not rotate with the fastener.

10. The device of Claim 9, wherein the ejection block
moving away from the housing allows the retention
clip to be set with the catch, if the retention clip has
not already been set.
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