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(57) Abstract: The invention relates to an inspec-
tion port, and a housing with an inspection port,
for use in inspecting an interior volume. The hous-
ing has a housing enclosure with an inspection
opening at or over which the inspection port is
mounted, either directly to the housing enclosure
or to a base which in turn is mounted to the hous-
ing enclosure. The inspection port has a rotatable
assembly, rotatably secured to the housing enclo-
sure or base for rotation about an axis of rotation at
the inspection opening. The rotatable assembly has
a plate defining an access opening and an inspec-
tion enclosure attached to the plate around the ac-
cess opening and adaptable to extend into the inte-
rior volume. The inspection enclosure has a region
with a window opening which has a window axis
and is adaptable to provide lines of sight into the
interior volume.
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FF-13399US
TITLE: ROTATABLE INSPECTION PORT
FIELD OF THE INVENTION

The invention relates to an inspection or viewing window or port in a wall or panel, such as
would be used to inspect the interior components of a housing enclosing electrical or other

objects.

BACKGROUND OF THE INVENTION

It is known to have inspection or viewing windows or ports in opaque walls, panels or other
structures to allow a person on one side to see through to, or to iﬁspect conditions on, the other
side. For example, in the context of protective metal housings enclosing electrical equipment,
such as electrical power transformers, a housing may include one or more small windows so that
the condition of the electrical equipment inside the housing can be inspected visually, by infrared
thermography (the technique of producing images from the normally invisible infrared spectrum)
or by ultraviolet imaging techniques from the exterior of the housing. The ability to make such
inspections through a window, without having to remove the housing itself, is important for |
safety reasons, so that inspectors can make routine inspections of the equipment in operation yet
without danger of being exposed to open live electrical equipment, such as electrical shock, arc

flash or mechanical movement.

The inspection windows are generally mounted in fixed positions in one or more panels (e.g.
sides, top, front, back) of the housing, typically with the plane of the window in or close to the
plane of the panel in which the window is mounted. Such inspection windows are located so that
the particular portion of the equipment inside that is of interest or concern can be inspected. If it
should transpire that a problem arises in a section of the equipment that not visible through an
inspection window, then it is unlikely that routine inspections through the inspection windows

would reveal same.
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The inspection windows can include any suitable transparent material with suitable physical
properties (e.g. thickness, size, toughness, heat resistance) that would protect an inspector from
potentially harmful conditions inside the housing. Typical examples for visual inspection would
be glass and transparent plastics (e.g. polycarbonate). Sometimes, if only basic mechanical
protection is required, the window opening could be protected only by an open grille. Examples
for infrared thermdgraphic inspection would be various mineral crystals, such as calcium

fluoride, germanium, zinc selenide or sapphire (depending on precise application).

One of the potential conditions in electrical equipment that routine inspections seek to identify is
overheating, which could be indicative of a more serious underlying problem. For example,
electrical cdnnections can become loose with time and, if not identified and répaired in timely
manner, could lead to overheating, electrical arcing, short circuiting and a potentially dangerous
equipment failure. As compared to cqhnections in good condition, such loose connections tend
to cause overheating of the material in the vicinity of the loose connection and as a result that
material emits greater amounts of infrared radiation. Overheating can be caused by various other
conditions, including broken or oxidized wiring, improper groﬁnding, unbalanced loads and

system overloads.

Although infrared radiation cannot be detected by the human eye, infrared cameras (such as those
sold by FLIR Systems under the trade-mark FLIR-570 or by Fluke under the trade-mark FLU-
T120) and similar equipment are capable of sensing, measuring and recording infrared radiation.
Through the use of such instruments, the presence of overheating, or ‘hot spots’, in the electrical

equipment can be identified and appropriate remedial action taken thereafter.

Unfortunately, conventional glass and plastic window materials tend to be .opaque to infrared and
ultraviolet radiation in varying degrees. Accordingly, such materials cannot be used in an
inspection window if it is intended to measure such radiation from the other side of the window.
In recognition of these difficulties, special materials supported by special window structures (all
designed to allow the passage of such radiation) have been developed and put into use. For
example, for infrared applications, such windows are sold by Square D, a division of Schneider
Electric, under -the trade-mark H VIR COMET and by Global Maintenance Technologies or GM
Tech of Chelmsford, UK under the trademarks VP-50 SERIES, VP-75 SERIES and VP-100
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SERIES. These latter windows include a filter element made of either calcium fluoride,
'germanium, zinc selenide or sapphire (depending on precise application), all of which are
sufficiently transparent to infrared radiation but in some cases may be opaque to visible light. As
shown in the Prior Art Figure 1, the filter is held by an annular frame across which the filter (and,
for some filter materials, a supporting protective latticework) are positioned. In addition, the
manufacturer of this device includes, and recommends usage of, a protective cover, to be opened
only during an inspection operation. The use of such a yvindow allows an infrared camera or
detector to look into the housing to detect and measure the infrared radiation emitted by the

equipment within view.

Typically, the physical properties of such special filter materials limit the field of view that any
particular window can have. First, the mechanical properties of the filter material (even though
sﬁpported by a latticework structure) and cost factoré may limit the physical size of the window
to the order of several inches. Second, in the case of infrared filter materials, the optimum
viewing angle through such filters is typically about plus or minus 30 degrees from the vertical to
the plane of the filter, although some useful information can be extracted for about an additional
15 degrees on either side. However, if the viewing angle exceeds about 45 degrees from the '
vertical, the transmission of infrared radiation through the filter falls off significantly. In addition,
as the viewing angle increases from 45 degrees, the geometry of the filter and its supporting
structure may interfere with a clear line of sight. In short, for various reasons, the field of view of

such windows can be relatively limited.

If there are large-size or multiple zones of equipment that ideally should be monitored by
inspection, because of the small physical size.and the limited field of view of the viewing
windoWs described above, multiple windows may have to be used. As each window is relatively
expensivé, the overall cost of manufacturing and operating housings can be substantially
increased. Alternatively, to keep costs down, fewer windows may be used but with a consequent

reduction in ability to inspect effectively and with potential safety implications.

There thus remains a need for a viewing window structure which will allow convenient and safe

inspection of a larger zone of the interior of a housing.
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SUMMARY OF THE INVENTION

The present invention is directed to an inspection port, for use in association with a panel
defining a side of an interior volume to be inspected and also defining an inspection opening,
comprising a base, adaptable to be secured to the panel, a rotatable assembly', rotatably secured to
the base for rotation about an axis of rotation at the inspection opening, the assembly comprising
a plate defining an access opening and an inspection enclosure attached to the plate around the
access opening and adaptable to extend into the interior Voiume, the enclosure having a region
defining a window opening having a window axis and adaptable to provide lines of sight into the

interior volume.

In another aspect, the invention is directed to a housing, for use in association with equipment to
be enclosed thereby, comprising a housing enclosure, defining an interior volume, adaptable to
enclose the equipmerit whereby said equipment will be located in the interior volume, the
housing enclosure having an inspection opening, a rotatable assembly, rotatably secured to the
housing enclosure for rotation about an axis of rotation at the inspection opening, the rotatable
assembly comprising a plate defining an access opening, an irispection enclosure attached to the
plate around the access opening and extending into the interior volume, the inspection enclosure
having a region defining a window opening having a window axis and adaptable to provide lines

of sight into the interior volume towards the equipment to be enclosed therein.

IN THE DRAWINGS

Preferred embodiments of the present invention are illustrated in the attached drawings in which:

Figure 1 is an exploded view of a prior art infrared filter window;

Figure 2 is a perspective view of housing for electrical equipment incorporating an inspection

port according to the invention;

Figure 3 is an elevation view of an inspection port according to the invention;
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Figure 4 is an exploded view of an inspection port according to the invention;

Figure 5 is an exploded‘viéw of a rotatable assembly as incorporated into an embodiment of an

inspection port according to the invention;
Figure 6 is a Cros's_~secti0na1 view along the line A-A of Figure 3;
Figure 7 is a cross-sectional view of a housing according to the invention;

Figure 8 is a schematic diagram illustrating the use of a camera with an inspection port according

to the invention;

Figure 9 is a perspective view of an inspection enclosure as incorporated into an alternate

embodiment of an inspection port according.to the invention; and,

Figure 10 is a cross-sectional view of an alternate embodiment of an inspection port according to

the invention.

DETAILED DISCLOSURE

A preferred embodiment of a housing and inspection window structure of the present invention is

illustrated in the attached Figures.

Referring first to Figure 1, the general structure of a prior art filter window. A is shown. It
comprises a layered structure, starting first with an annular base B which defines an initernal
aperture and a window axis. Next, supported thereon is a sandwich structure C, comprising the
infrared filter material C1 with upper and lower supporting lattices C2 and C3, extending across
the aperture. Lattices C2 and C3 protect and provide lateral support to the filter material Clin
cases where required. In soine applications or in the case of some filter materials, lattices C2

and/or C3 may not be required. Finally, there is an annular retention ring D. Parts B to D are
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held together by suitable fastening means (not shown). Preferably, window A is additionally
supplied with a cover E which may be held in place by a screw F, so that it may rotate under .
friction resistance from an open position (as illustrated in Figure 1) to a closed position across the

top of retention ring D.

Referring now to Figure 2, there is shown a housing 10 which incorporates a housing enclosure
12 and an inspection port 14 according to the invention. In general, housing enclosure 12 may
consist of a front panel 16, side panels 18, a back panel 20 and a top panel 22. Housing
enclosure 12 defines an interior volume into which inspection port 14 provides inspection access.
Housing enclosure 12 is mounted to a base (not shown) and encloses and protects equipment
located in the interior thereof. In the illustrated embodiment, an electrical transformer structure

is shown in schematic outline.

Although a generally right rectangular prismatic shape is shown for housing enclosure 12, other
~ housing enclosure configurations, shapes and arrangements of panels, walls or other enclosures

or enclosing structures may be used.

In the illustrated embodiment, although only one inspection port 14 is shown, located in front
panel 16, in other embodiments multiple inspection ports 14 could be used in a housing 10, for
example if the housing were very large or there were interior obstacles interfering with an
inspector’s ability to inspect. By way of non-limiting example only, additional inspection ports
14 could be added to side panels 18, rear panel 20 and top panel 22, if it were necessary to

inspect conditions in those areas.

Although inspection ports 14 could be lecated anywhere in a housing 10, in the particular context
of a housing for an electrical transformer (for which wiring and cabling tends to be concentrated
adjacent the sides and bottoms of the interior of the housing), it may be advantageous in some
cases to place an inspection port 14 generally in the middle of a panel, such as in the middle of
front panel 16 as shown in Figure 2, where installation of the port 14 will not interfere with

normal wiring practices.

Furthermore, although the use of the inspection port 14 according to the invention is illustrated in
connection with the structure of a fully enclosed housing 10, an inspection port 14 according to
the invention may in fact be used in any suitable situation where it is desirable to inspect
conditions on one side of a panel or wall from a protected environment on the other side of the

wall. By way of non-limiting example, if conditions inside a room were such that it would be
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dangerous for an inspector to enter, then an inspection port 14 according to the invention may be

placed in a wall, door or ceiling of such room.

Referring to Figures 3 and 4, an inspection port 14 is shown mounted in panel 16. Panel 16

defines an inspection opening 24 over or within which inspection port 14 is mounted.

As shown in the illustrated embodiment, inspection port 14 preferably includes a base 26 of a
suitable size to cover panel opening 22 and allow secure fastening to panel 16. For example,
screws 28 are illustrated for such purpose but any suitable fastening means, including welding,
could be used. As best shown in Figure 4, base 26 defines a circular opening 30, so as to allow

access from or through base 26 to inspection opening 24.

A rotatable assembly 32 is rotatably held by a rotation support structure 34 attached to base 26. In
the illustrated embodiment, the rotation support structure 34 comprises an annular retaining ring
36 which defines a circumferential inner support groove 38 extending around the inner
circumference of annular ring‘36. Groove 38 is sized to receive and rotatably hold a
circumferential edge 40 of rotatable assembly 32. Préferably, retaining ring 36 is made of low-
friction material, such as nylon or TEFLON ® material, thus eliminating the need for separate
low-friction bushings. To allow assembly, rétainjng ring 36 is split into at least two arcuate
pieces, for example as illustrated two ring pieces 36a and 36b, which may be separately attached

to base 26 (for example, by screws 37) or otherwise secured together and to base 26.

In some embodiments (not shown), it may be preferred to eliminate base 26 and attach the
rotation support structure 34, such as the arcuate pieces 36a and 36b of retaining ring 36, directly
to panel 16 around the edges of inspection opening 24. ‘

Although annular retaining ring 36 is shown as a full 360 degree annular structure, in other
embodiments (not shown), the arcuate pieces thereof may define only discrete arcs of a full

circle. Alternatively, other-suitable bearing means may be used.

Referring to Figure 5, rotatable assembly 32 comprises a circular plate 42 to which an inspection
enclosure 44 is attached as described below. Rotatable assembly 32 defines “interior” and
“exterior” sides, namely sides facing toward and away from respectively the interior of housing
10, and an axis of rotation 46 (shown in Figure 6). Rotatable assembly 32 preferably has handles
48 attached to its exterior side, to assist in allowing manual rotation of assembly 32 in the

manner described below.
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In an alternate embodiment (not shown), the manual rotation of assembly 32 described above
could be augmented or replaced by any suitable powered rotation means, such as electric motor

means.

Circular plate 42 defines circumferential edge 40 which is engaged and supported, as described

above, by rotation support structure 34. Plate 42 is sized to cover inspection opening 30.

Referring to Figure 5, circular plate 42 additionally defines an access opening 50, which in the
illustrated example is pentagon-shaped. Inspection enclosure 44 is attached, by any suitable
means such as welding, to plate 42 around the perimeter of opening 50, on the interior side
thereof, and extends into the interior volume of housing 10 (as best shown in Figures 6 and 7). In
the particular embodiment illustrated, inspection enclosure 44 generally defines a polyhedron
shape, developed from 5 planar pieces — a generally pentagon-shaped base piece 44a, two
triangular side pieces 44b and two trapezoidal pieces 44c with pieces 44a and 44c meeting at tip
58. ' '

Inspection enclosure 44 has é region which defines a window opening 52 having a window axis
54 (as shown in Figures 4 and 6). In the illustrated embodiment, the region of enclosure 44 which
defines window opening 52 is base piece 44a adjacent the edge attached to plate 42. Preferably,
the precise positioning of window opening 54 will be such that an inspector will be provided
with lines of sight into the interior volume of housing 10 towards the equipmenf to be monitored

and alongside the interior edge of panel 16, for example as shown by arrows A in Figures 6 and
8.

Although other shapes (e.g. a hemisphere) for enclosure 44 could be used with suitable
modifications that would be apparent to a skilled technician, the pentagon-shape of access
-openjng 50 and the coopefating polyhedral shape of enclosure 44 have been found to have certain
particular édvantages. In particular, as shown in Figure 8, when an infrared or other camera 100
is used, a preferred position would be along window axis 54 (position P1). However, it is likely
that an inspector will additionally wish to tilt the camera 100 off of axis 54 so as to get a better
view in different directions of conditions inside housing 10. On one hand, if the camera 100 is
angled from the on-axis position P1 to off-axis position P2 (for example to get a better line of
sight in a more horizontal direction), no difficulties will ensue. On the other hand, if the camera
100 is angled from the on-axis position P1 to off-axis position P3 (for example to get a better line

of sight along the interior side of panel 16 in the direction of arrow A), depending on the size and
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shape of the camera body, its upper portion may come into contact with the opposite side of
rotatable assembly 32. The use of the pentagon-shape tends to lessen such a potential problem

by providing more space at that opposite side of the structure to allow for an angled camera body.

Other advantages of the polyhedral shape of enclosure 44 are that, because it is made of a small
number of planar pieces, it is relatively simple and inexpensive to manufacture and its design

may be conveniently and easily altered for specific applications.

In the illustrated embodiment, an inspection window structure 56 is attached by any suitable
means to inspection enclosure 44 at window opening 52. Any suitable viewing window structure
may be used. For example, as illustrated, for the purpose of infrared thermographic inspection,
inspection window structure 56 may be a prior art infrared filter window as described above and
generally illustrated in Figure 1. Alternatively, for visual inspection, window structure 56 may be
of the conventional glas's or plastic window pane-type or the protective grille-type, depending on
the precise application. In the further alternative for ultraviolet inspection, a window structure

with a suitable ultraviolet filter may be used.

Depending on the type of window structure selected, there may be different limits to the
maximum off-axis viewing angle. In the case of an infrared filter window, as noted above, the
effective maximum off-axis viewing angle is about 45 degrees with the optimum range being up
to about 30 degrees. Other types of window structures, such as those with glass or plastic panes
or ultraviolet filters or even just protective grilles, will similarly have limits (e.g. imposed by
optical properties or mechanical aspeéts of the window structure) to their maximum off-axis
viewing angles but those limits may be different from those for infrared filter windows and also

from each other.

To allow the aperture of inspection window structure 56 to sit as closely as possible to the
interior edge of panel 16, enclosure base piece 44a may be provided with a support lip 57 to
support the base of inspection window structure 56, which for esthetic reasons may be concealed .

by trim piece 59.

As best shown in Figures 6 to 8, the plane of base piece 44a s angled relative to the plane of

* circular plate 42 by an angle 0, which by georﬁetry is same as the angle between window axis 54
and rotation axis 46. Angle 6 may be selected accofding to the required field of view for window
opening 52, which will depend upon location of inspection port 14 relative to the location and

size of the zone to be inspected. For example, the required field of view will depend upon the
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apparent angular size of certain equipment to be-monitored (whichisa function of the actual size
of the equipment and its distance away from window opening 52). The selection of angle 6 may
also take into account any applicable limits to the ﬁnax’imum off-axis viewing angle for the

. particular window structure 56 chosen.

Preferably, angle 6 will be selected so that window axis 54 will be oriented toward the centre of
the zone to be monitored, which (with the possibility of having lines of sight up to as much as 30
to 45 degrees off of such axis 54 in the case of the infrared filter window-type) will allow for

maximum inspection coverage.

By way of non-limiting examples only, if the centre of the zone to be monitored is at a location
close to the rotation axis 46 and the angular size of the zone is relatively small, then angle 6 may
be relatively small. However, as is more often the case, if the centre of the zone to be monitored
1s located significantly away from rotation axis 46, then angle 0 will be higher. In applications
where it is desired to maximize the potential field of view (e.g. many applications in connection
with tra.nsformer-housings), it may be theoretically considered that angle 6 should be about 45
degrees. However, taking into account the limits of off-axis viewing, in practice it has been
found that angle 6 should be in the range of about 45 to 55 degrees and preferably about 50 .
degrees. ' '
At this angle, combined with a line of sight tilted by as much as 30 to 45 degreeé off-axis 54, the
interior side of panel 16 may be readily viewed and inspected. However, it will also be noted that
at an angle of 50 degrees there may be some decrease in visibility in the direction of rotation axis

- 46 but in the typical transformer application this has not proven to be problematic.

Referring to Figures 6 to 8, it will be noted that the interior tip 58 of enclosure 44 is located some
distance into the interior volume of housing 10. In designing housing 10, care must be taken to
ensure that enclosure 44 and tip 58 are not sufficiently close to the live electrical equipmeﬁt
thereinside that problems such as electrical arc flashing could occur. Accordingly, a minimum
clearance zone 60 of about 2 to 12 inches (depending on the voltage of the equipment within the
enclosure — for example, low voltage systems may have a minimum clearance of 2 inches,
medium voltage systems of 6 inches and high voltage systems of 12 inches) should be
maintained between enclosure 44 and its tip 58 and the nearest live electrical equipment. If
interior space is limited, in an alternate embodiment shown in Figure 9, the entire tip region of

enclosure 44 could be truncated and replaced by triangular tip panel 44d.
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Referring now to Figure 10, there is shown a cross-section of an alternate rotation support
structure 70 attached to base 26. In this embodiment, the rotation support structure 70 is annular
in shape and comprises a first annular bushing 72 located adjacent base 26 around circular
opening 30. Circular plate 42 is located adjacent bushing 72. Circular plate 42 is held in place
adjacent circular opening 30 by means of a second annular bushing 74 and annular retaining ring
76. Each of bushings 72 and 74 may define shoulder areas 72a and 74a, respectively, located at
their radially outward edges to assist in the secure positioning and retention of the assembly of
bushings 72 and 74 and circular plate 42. Retaining ring 76 defines a base portion 76a at its
radially outward edge and a flange portion 76b at its radially inward edge. Base portion 76a is
mounted to base 26 by any suitable means, for example by screws (not shown). Flange portion
76b holds bushings 72 and 74, with circular plate 42 sandwiched therebetween, in place against
base 26. Preferably, bushings 72 and 74 are made of a low-friction material, such as nylon or

TEFLON ® material, to allow circular plate 42 to rotate easily by hand about its axis 46.

In an alternate version of this embodiment (not showh), retaining ring 76 may itself be made out
of a low-friction material, again such as nylon or TEFLON ® material, and bushing 74

eliminated as a separate clement.

In other embodiments (not shown), in environments where it is desirable to prevent the ingress or
egress of contaminating material into or out of the interior volume, suitable sealing means may
be added to the inspection port and housing according to the invention. For example, all
components of rotatable assembly 32 and their connections may be closed or sealed. In
additional, rotational sealing means may be added between rotatable assembly 32 and rotation

support structure 34 or hdusing enclosure 12.

In operation, rotatable assembly 32 and the elements mounted thereto, namely enclosure 44 and
inspection window structure 56, may be rotated through 360 degrees, either manually by handles
48 as in the illustrated embodiments or by powered means. It will be appreciated that, in turning
assembly 32 about its axis 46 through 360 degrees, window axis 54 will be rotated through space
describing a cone with an apex angle of 26. In addition, a line of sight at 30 degrees off-axis 54
will similarly be rotated through space describing a cone with an apex angle 2*(6 + 30 degrees).
If the line of sight is 45 degrees off-axis 54, a cone with an apex angle 2*(0 + 45 degrees) will be
described. If the line of sight is 45 degrees off-axis 54 in the other direction, a cone with an apex
angle 2*(0 - 45 degrees) will be described. If 0 is the preferred 50 degrees noted above, then in
fact the rotation of plate assembly through a full 360 degrees will allow lines of sight from the
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location of inspection port 14 toward any equipment on the interior of housing 10, with the

possible exception of lines of sight near to rotation axis 46.

An inspector may therefore by rotating assembly 32 have clear lines of sight toward, and can thus
inspect, all relevant equipment either visually or with the aid of instrumentation such as infrared

cameras or related or other equipment.

Although various preferred embodiments of the present invention have been described herein in

detail, 1t would be appreciated by those skilled in the art that variations may be made thereto
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY
OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. An inspection port, for use in association with a panel defining a side of an interior

volume to be inspected and also defining an inspection opening, comprising:

a base, adaptable to be secured to the panel; and

a rotatable assembly, rotatably secured to the base for rotation about an axis of rotation at
the inspectibn opening, the assembly comprising a plate defining an access
opening and an inspection enclosure attached to phé plate around the access
opening and adaptablé to extend into the interior volume, the enclosure having a“
region defining a window opening having a window axis and adaptable to provide

lines of sight into the interior volume.

2. An inspection port according to claim 1 wherein the region of the enclosure defining the
window opening is angled relative to the plate whereby the window axis is angled relative

to the axis of rotation.

3. An inspection port according to claim 2 further comprising an inspection window

structure attached to the enclosure at the window opening.

4. An inspection port according to claim 3 wherein the inspection window structure

comprises an infrared filter window.

5. An inspeétion port according to claim 4 wherein the plate is circular and is secured to the

base at the outer circumference of the plate by a rotation support structure.

6. An inspection port according to claim 5 wherein the rotation support structure comprises
an annular retaining ring assembly defining an inner support groove in which the outer

ciréumference of the plate is held.
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An inspection port according to claim 6 wherein the annular retaining ring assembly

comprises at least two arcuate pieces integrally made of low friction material.

An inspection port according to claim 7 wherein the window axis is angled relative to the

axis of rotation in the range of about 45 to 55 degrees.

An inspection port according to claim 8 wherein the window axis is angled relative to the

axis of rotation at about 50 degrees.
An inspection port according to claim 9 wherein the access opening is pentagon-shaped.

An inspection port according to claim 6 wherein the annular retaining ring assembly
comprises an annular retaining ring attached to the base and defining a radially inwardly
extending support flange, wherein the outer circumference of the plate is supported

between the support flange and.the base.

An inspeétion port aécording to claim 11 wherein the annular retaining ring assembly
further comprises a first annular bushing between the plate and the base and a second

annular bushing between the plate and the support flange.

An inspection port according to claim 6 wherein the base defines a base opening and is

adaptable to substantially cover the inspection opening except at the base opening.

A housing, for use in association with one or more objects to be enclosed thereby,

comprising:

a housing enclosure, defining an interior volume, adaptable to enclose the objects
whereby said objects will be located in the interior volume, the housing enclosure
having an inspection opening; and,

a rotatable assembly, rotatably secured to the housing enclosure for rotation about an axis
of rotation at the inspection opening, the rotatable assembly comprising a plate

defining an access opening and an inspection enclosure attached to the plate
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around the access opening and extending into the interior volume, the inspection
enclosure having a region defining a window opening having a window axis and
adaptable to provide lines of sight into the interior volume towards the objects to

be enclosed therein.

A housing as claimed in claim 14 wherein the region of the inspection enclosure defining
the window opening is angled relative to the plate whereby the window axis is angled

relative to the axis of rotation.

A housing as claimed in claim 15 further comprising an inspection window structure

attached to the inspection enclosure at the window opening.

A housing as claimed in claim 16 wherein the inspection window structure comprises an’

infrared filter window.

A housing as claimed in claim 17 wherein the plate is circular and is secured to the

housing enclosure at the outer circumference of the plate by a rotation support structure.

A housing as claimed in claim 18 wherein the rotation support structure comprises an
annular retaining ring assembly defining an inner support groove in which the outer

circumference of the plate is held.

A housing as claimed in claim 19 wherein the annular retaining ring assembly comprises

at least two arcuate pieces integrally made of low friction matérial.

A housing as claimed in claim 20 wherein the window axis is angled relative to the axis

of rotation in the range of about 45 to 55 degrees.

A housing as claimed in claim 21 wherein the window axis is angled relative to the axis

of rotation at about 50 degrees.

- A housing as claimed in claim 22 wherein the access opening is pentagon-shaped.
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A housing as claimed in claim 23 wherein the annular retaining ring assembly comprises
a base attached to the hbusing enclosure and an annular retaining ring attached to the
base, the ring deﬁning a radially inwardly extending support flange, wherein the outer

circumference of the plate is supported between the support flange and the base.

A housing aé claimed in claim 24 wherein the annular retaining ring assembly further
comprises a first annular bushing between the plate and the base and a second annular

_bushing between the plate and the support flange.
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