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CONNECTABLE INSTRUMENT TRAYS FOR
CREATING A MODULAR CASE

CROSS REFERENCES TO RELATED
APPLICATIONS

[0001] The present application is a regular, continuation-
in-part patent application of U.S. Provisional Patent Appli-
cation Ser. No. 60/687,510, filed Jun. 3, 2005, entitled
“Connectable Instrument Trays for Creating a Modular
Case” which is hereby incorporated by reference in its
entirety. The present application claims the benefit of U.S.
Provisional Patent Application Ser. No. 60/687,510.

BACKGROUND OF THE INVENTION

[0002] The present invention relates in general to compo-
nent and/or equipment (containment) cases, including medi-
cal instrument cases, that include a modular construction.
More specifically, the present invention pertains to the use of
connectable modular trays to create the storage or contain-
ment portion of a component and/or equipment case. Using
connective modular trays permits greater design flexibility
and custom sizing of the case. The preferred embodiment of
the present invention is described and illustrated in the
context of medical instrument cases. As used herein, a
containment or medical instrument “case” includes at least
one storage or containment tray that is covered and closed by
a cooperating lid.

[0003] Medical instrument cases are disclosed in the art by
various issued patents, wherein the construction of the case
is by the use of modular components. For example, U.S. Pat.
No. 6,138,850 issued Oct. 31, 2000 to Berry III discloses a
modular sterilization container with side pieces, end pieces
and corner segments that assemble together enabling a
change in the size of the finished case, specifically the tray,
by changing the lengths of the side and end pieces. Other
structural concepts associated with medical instrument cases
that might be broadly classified as “modular” are found in
the art in terms of standard-sized holders or standard-sized
containers that can be arranged in different locations or
patterns within a tray or case. In these instances, the tray size
and thus the case size is fixed including its overall shape and
construction.

[0004] What is missing from the art is a combination of
these two concepts. It would be an improvement to the
current state of the art to be able to use a modular concept
in terms of creating the desired overall size and shape of the
case while at the same time providing individual holders,
compartments, trays, and/or containers that are sized to
accommodate particular sets or groups of components and/
or equipment such as medical (or dental) instrumentation.
The present invention is directed to providing this unique
combination in what is believed to be a novel and unobvious
construction.

BRIEF SUMMARY OF THE INVENTION

[0005] A modular tray and lid combination for use in
configuring a containment case according to one embodi-
ment of the present invention comprises one or more trays
and a single lid. When a plurality of trays are used, they are
mechanically connected together either end to end or side to
side or both. The lid includes a plurality of slide latches that
secure the lid to the tray or trays.
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[0006] One object of the present invention is to provide an
improved modular tray and lid combination for a contain-
ment case.

[0007] Related objects and advantages of the present
invention will be apparent from the following description.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

[0008] FIG. 1A is a perspective view of a single-wide,
single-length tray according to one embodiment of the
present invention.

[0009] FIG. 1B is a perspective view of a single-wide,
double-length tray according to one embodiment of the
present invention.

[0010] FIG. 2A is a perspective view of a lid that is
constructed and arranged for closing the FIG. 1A tray.

[0011] FIG. 2B is a perspective view of a lid constructed
and arranged for enclosing a pair of FIG 1A trays.

[0012] FIG. 2C is a perspective view of a lid constructed
and arranged for closing the FIG. 1B tray or a pair of FIG.
1A trays.

[0013] FIG. 2D is a perspective view of a lid constructed
and arranged for closing a modular arrangement of trays,
either the FIG. 1A tray or the FIG. 1B tray, or a combination
resulting in a double wide, double length modular tray
combination.

[0014] FIG. 3 is an exploded view of the FIG. 1A tray and
FIG. 2A lid.

[0015] FIG. 4 is a perspective view of the FIG. 3 com-
bination in a closed condition.

[0016] FIG.S5 is an exploded view of the FIG. 1B tray and
FIG. 2C lid according to the present invention.

[0017] FIG. 6 is a perspective view of the FIG. 5 com-
bination in a closed condition.

[0018] FIG. 7 is an exploded view of a pair of FIG. 1A
trays and the FIG. 2C lid according to the present invention.

[0019] FIG. 8 is a perspective view of the FIG. 7 com-
bination in a closed condition.

[0020] FIG. 9 is an exploded view of two FIG. 1A trays
and the FIG. 2B lid according to the present invention.

[0021] FIG. 10 is a perspective view of the FIG. 9
combination in a closed condition.

[0022] FIG. 11 is a perspective view of two FIG. 1B trays
and the FIG. 2D lid.

[0023] FIG. 12 is a perspective view of the FIG. 11
combination in a closed condition.

[0024] FIG. 13 is an exploded view of two FIG. 1A trays
in combination with one FIG. 1B tray and the FIG. 2D lid
according to the present invention.

[0025] FIG. 14 is a perspective view of the FIG. 13
combination.

[0026] FIG.15is an exploded view of four FIG. 1A trays
and the FIG. 2D lid according to the present invention.
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[0027] FIG. 16 is a perspective view of the FIG. 15
combination in a closed condition.

[0028] FIG. 17 is a perspective view of a tray handle
comprising a portion of the FIG. 1A and FIG. 1B trays.

[0029] FIG. 18 is a perspective view of four FIG. 1A trays
assembled side by side according to another embodiment of
the present invention.

[0030] FIGS. 19A, 19B, 19C are perspective views of a
support plate suitable to be attached to a plurality of modular
trays according to the present invention.

[0031] FIG. 20 is a partial, bottom perspective view of
one support plate (FIGS. 19A-19C) as attached to a modular
tray, according to the present invention.

[0032] FIG. 21 is an exploded view of a support plate and
two modular trays arranged for assembly by mechanical
fasteners.

[0033] FIG. 22 is a perspective view of the FIG. 21
combination, as assembled.

[0034] FIG. 23 is an exploded, perspective view of the
FIG. 22 assembly with a closing lid.

[0035] FIG. 24 is an exploded view of a support plate and
two modular trays arranged for assembly by mechanical
fasteners.

[0036] FIG. 25 is a perspective view of the FIG. 24
combination, as assembled.

[0037] FIG. 26 is an exploded, perspective view of the
FIG. 25 assembly with a closing lid.

[0038] FIG. 27 is an exploded view of a support plate and
two modular trays arranged for assembly by mechanical
fasteners.

[0039] FIG. 28 is a perspective view of the FIG. 27
combination, as assembled.

[0040] FIG. 29 is an exploded, perspective view of the
FIG. 28 assembly with a closing lid.

[0041] FIG. 30 is an exploded view of a support plate and
three modular trays arranged for assembly by mechanical
fasteners.

[0042] FIG. 31 is a perspective view of the FIG. 30
combination, as assembled.

[0043] FIG. 32 is an exploded, perspective view of the
FIG. 31 assembly with a closing lid.

[0044] FIG. 33 is an exploded view of a support plate and
four modular trays arranged for assembly by mechanical
fasteners.

[0045] FIG. 34 is a perspective view of the FIG. 33
combination, as assembled.

[0046] FIG. 35 is an exploded, perspective view of the
FIG. 34 assembly with a closing lid.

[0047] FIG. 36 is a perspective view of a female clip
constructed and arranged to be riveted to a modular tray as
one part of a mechanical combination for connecting
together two trays.

[0048] FIG. 37 is a perspective view of a male clip
providing the cooperating component for the FIG. 36 clip.
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[0049] FIG. 38 is a perspective view of an alternative
male clip design suitable for use with the FIG. 36 clip
according to the present invention.

[0050] FIG. 38A is a perspective view of the FIG. 38 clip
as turned for a proper orientation for a snap-fit assembly
with the FIG. 36 clip.

[0051] FIG. 38B is a perspective view of the snap-fit
assembly of the FIG. 36 clip and of the FIG. 38 clip.

[0052] FIG. 39 is a partial, perspective view of the FIG.
36 clip, as riveted to a tray.

[0053] FIG. 40 is a partial, perspective view of two FIG.
36 clips, as riveted to a side wall and an end wall of a tray.

[0054] FIG. 41 is a partial, perspective view of the FIG.
37 clip, as riveted to a tray.

[0055] FIG. 42 is a partial, perspective view of two FIG.
38 clips, as riveted to a side wall and to an end wall of a tray.

[0056] FIG. 43 is an exploded view of a two-tray and lid
combination showing a plurality of the FIG. 36 clips.

[0057] FIG. 44 is an exploded view of a two-tray and lid
combination showing a plurality of the FIG. 36 clips.

[0058] FIG. 45 is an end elevational view, in full section,
of two tray side walls, as connected together using a rivet.

[0059] FIG. 46 is an end elevational view, in full section,
of two tray side walls being connected by a screw and nut
combination.

[0060] FIG. 47 is a partial, perspective view of two tray
side walls being connected by a spring clip.

[0061] FIG. 48 is an end elevational view, in full section,
of the FIG. 47 combination.

[0062] FIG. 49 is a partial, perspective view of two tray
side walls connected together by a pin and retaining ring
combination.

[0063] FIG. 50 is an end elevational view, in full section,
of the FIG. 49 combination.

[0064] FIG. 51 is an end elevational view, in full section,
of two tray side walls being connected by a hollow pin and
post combination.

DETAILED DESCRIPTION OF THE
INVENTION

[0065] For the purposes of promoting an understanding of
the principles of the invention, reference will now be made
to the embodiments illustrated in the drawings and specific
language will be used to describe the same. It will never-
theless be understood that no limitation of the scope of the
invention is thereby intended, such alterations and further
modifications in the illustrated device, and such further
applications of the principles of the invention as illustrated
therein being contemplated as would normally occur to one
skilled in the art to which the invention relates.

[0066] Referring to FIGS. 1A, 1B, 2A, 2B, 2C and 2D
there is illustrated the basic modular tray and lid components
for constructing the containment cases according to the
present invention. The preferred embodiments of the present
invention are described and illustrated as medical (or dental)
instrumentation cases. In FIGS. 1A and 1B the two standard
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tray sizes include the single-wide, single-length tray 20 and
the single-wide, double-length tray 21. Each modular tray, as
disclosed herein, includes a pair of side walls and a pair of
end walls that define an interior and an upper opening. The
width of tray 20 is the same as the width of tray 21. Two
trays 20 assembled (connected) end to end are equal in
length to tray 21. In terms of the present invention, only
single-wide trays are contemplated. Preferably, tray 20 has
a 2:1 length to width aspect ratio for maximum versatility
and this aspect ratio, or multiples thereof, is continued for all
disclosed trays and lids. While a 2:1 aspect ratio is
described, other dimensional variations and aspect ratios are
contemplated and equally acceptable.

[0067] Since all trays are constructed and arranged with a
structural configuration that allows the trays to be connected
to one another, a double-wide tray is created by fitting
together or otherwise connecting together two single-wide
trays, side by side. One preferred embodiment for connect-
ing together a plurality of trays in terms of rigidity and
strength is to use a support plate that is sized and shaped
similar to the selected lid for the particular selection and
arrangement of modular trays (see FIGS. 19A-19C). One
option for connecting or attaching each support plate to its
corresponding arrangement of modular trays is to provide
tapped or threaded holes in the bottom surface of each tray
and a corresponding clearance hole (countersunk) in the
selected support plate. Considering that the thickness of the
metal for each modular tray may not support tapped or
threaded holes, preferably clearance holes would be pro-
vided and used for the installation of a threaded fastener, nut,
or insert. The use of flathead screws completes the connec-
tion and maintains a smooth, flat surface for the bottom
surface of each support plate and thus for each constructed
containment case, see FIGS. 20 and 21 for example.

[0068] Another style of connecting feature or structure
that is suitable for the assembly or connection of one tray to
another tray is preferably the use of a male form or forms on
one tray and a cooperating female form or forms on the other
(connecting) tray. Depending on the design specifics, this
approach enables a snap-together style of assembly or
connection for the selected modular trays, see FIGS. 36-44.
By providing substantially flat and smooth side panels and
end panels for each of the modular trays, the options for the
referenced connecting feature can also include headed pins,
rivets, and clips, as well as similar mechanical components
and fasteners that would insert into aligned holes, slots, or
notches, respectively, see FIGS. 45-51. In the case of an
insertable headed pin or rivet, aligned holes in abutting side
walls and/or abutting end walls of the modular trays are
used. As one example, with a hollow pin and an inserting
post, one portion is inserted through the aligned clearance
holes and the other portion is then configured to press into
the hollow interior. A rivet or pop rivet performs much the
same function in the same manner, except that a rivet or pop
rivet would be considered more of a permanent connection,
while the push pin and inserted post can be manually
disassembled.

[0069] With reference to FIGS. 2A-2D, the four standard
lids 22, 23, 24 and 25 are illustrated. Lid 22 corresponds to
and is used on the single-wide, single-length tray 20. If two
trays 20 are assembled side by side, then lid 23 is used. Lid
24 corresponds to and is used on the single-wide, double-
length tray 21. Lid 24 is also used when two trays 20 are
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assembled end to end. Lid 25 is used when two trays 21 are
assembled side by side or when one tray 21 is assembled to
two trays 20. A third variant for lid 25 is when four trays 20
are assembled together in a two by two pattern. Each of these
tray and lid combinations are illustrated in FIGS. 3 through
16. For each lid style or variation disclosed herein, there is
a corresponding or matching support plate with generally the
same length to width aspect ratio as the lid, see FIGS. 21-35.

[0070] Referring now to FIG. 3, an exploded view of the
FIG. 1A tray 20 in combination with the FIG. 1B lid 22 is
illustrated. As can be seen from this drawing, the tray 20
includes a molded plastic handle 28 (see FIG. 17) at each
end that securely assembles into the corresponding opening
in the metal end wall of tray 20. A recessed channel 29
defined by each handle 28 is used for lifting of the tray
and/or the assembled case. The “corners” of each tray 20
(and 21) are curved and an end portion of each handle 28
extends into the curvature of its adjacent “corner”. The
upper surface of each handle includes a pair of spaced-apart
raised oblong buttons 30. The bottom panel 20a of tray 20
and the bottom panel 21a of tray 21 each define a corre-
sponding pair of spaced-apart oblong openings 32 corre-
sponding to each handle in terms of location and spacing.
Accordingly, when trays are stacked, without lids, an interfit
is achieved by the handle buttons 30 of the lower tray fitting
into the openings 32 of the upper tray.

[0071] The length dimension side wall 35 of each tray 20
defines a centered, oblong slide latch slot 36. Due to the 2:1
length ratio between trays 21 and 20, the length dimension
side wall 37 of each tray 21 defines a pair of spaced-apart,
oblong slide latch slots 38. The spacing of slots 38 corre-
sponds to the spacing of slots 36 when two trays 20 are
assembled (connected) end to end. The handles of tray 21 are
the same as handles 28, including the channel 29 and the pair
of raised oblong buttons 30. As such, two trays 20 assembled
end to end can be stacked with one tray 21 (all without lids)
either on top or on the bottom. The buttons 30 and openings
32 will be in alignment due to the 2:1 length ratio between
tray 21 and tray 20. All other dimensions and spacings are
set so that the two trays 20, assembled end to end, are
virtually identical in form, fit and function to one tray 21,
except two separate tray compartments are provided.

[0072] Referring to FIG. 4, tray 20 and lid 22 are illus-
trated in their assembled (closed) condition with the lid 22
securely attached to tray 20 by the use of two slide latches
41. Each slide latch is attached to lid 22, preferably by the
use of four rivets 42. These same rivets also secure together
several component parts that comprise slide latch 41.

[0073] Each slide latch 41 includes a movable slide por-
tion 43 with an inwardly directed lip 44. This lip 44 is
constructed and arranged to fit into the corresponding slot 36
or 38 in the tray side wall, either 35 or 37, respectively. With
the slide latch 41 riveted to the lid and with lip 44 inserted
into the corresponding slot, the lid is secured to the tray so
as to close off the upper edge opening of the tray. The pair
of slide latches 41 on each side of lids 24 and 25 are
positioned so as to correspond to the slot locations in tray 21
and to the slot locations in two trays 20 once assembled end
to end.

[0074] It will be understood that with the lid attached to a
tray, the handle buttons are covered and thus not accessible
as a means for stacking. However, the raised portions and
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resulting relief or recessed portions of each lid 22-25 are
constructed and arranged to be stacking compatible with the
size and shape of the outer or bottom surface of the bottom
panel 20a, 21a of each tray 20, 21, respectively. In this way,
whether or not the lids are attached, the trays and cases are
fully stackable one on top of the other, regardless of the
modular combination of trays that is selected for creating a
particular style of instrumentation case. The attention given
to the 2:1 sizing and the duplication of features means that
two single-length trays 20 are equivalent to one double-
length tray 21 whether as a single-width unit or as a
double-width unit.

[0075] Referring now to FIGS. 5 and 6, the open and
closed conditions for tray 21 and lid 24 are illustrated. The
slide latches 41 are the same as those used on the single
length tray 20 and all other characteristics and features are
the same, except for the double length. However, lid 24 is
the same lid that is used when two trays 20 are assembled
end to end, see FIGS. 7 and 8. The corresponding support
plate 60 for the arrangement of FIGS. 7 and 8 is illustrated
in FIG. 19B and further illustrated in FIGS. 21-23.

[0076] Referring now to FIGS. 9 and 10, the combination
of lid 23 and two side by side trays 20 is illustrated. FIG. 9
represents the open condition while FIG. 10 represents the
closed or latched condition. Slide latches 41 are assembled
to lid 23 as previously described in terms of the other tray
embodiments and modular arrangements. The correspond-
ing support plate 61 for the arrangement of FIGS. 9 and 10
is illustrated in FIG. 19A and further illustrated in FIGS.
24-26.

[0077] Referring now the FIGS. 11 and 12 the combina-
tion of lid 25 and two side by side trays 21 is illustrated.
FIG. 11 represents the open condition while FIG. 12
represents the closed or latched position. Slide latches 41 are
assembled to lid 25 as previously described in terms of the
other tray embodiments and modular arrangements. The
corresponding support plate 62 for the arrangement of
FIGS. 11 and 12 is illustrated in FIG. 19C and further
illustrated in FIGS. 27-29.

[0078] Referring now the FIGS. 13 and 14 the combina-
tion of lid 25 and one tray 21 side by side with two end to
end trays 20 is illustrated. FIG. 13 represents the open
condition while FIG. 14 represents the closed or latch
condition. Slide latches 41 are assembled to lid 25 as
previously described in terms of the other tray embodiments
and modular arrangements. The corresponding support plate
62 for the arrangement of FIGS. 13 and 14 is illustrated in
FIG. 19C and further illustrated in FIGS. 30-32.

[0079] Referring now to FIGS. 15 and 16 the combina-
tion of lid 25 and four trays 20 arranged side by side and end
to end is illustrated. FIG. 15 represents the open condition
while FIG. 16 represents the closed or latched condition.
Slide latches 41 are assembled to lid 25 as previously
described in terms of the other tray embodiments and
modular arrangements. The corresponding support plate 62
for the arrangement of FIGS. 15 and 16 is illustrated in
FIG. 19C and further illustrated in FIGS. 33-35.

[0080] Referring now to FIG. 17 the details of handle 28,
as previously described, are illustrated. This enlarged illus-
tration provides a clearer picture of channel 29 and the raised
stacking buttons 30.
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[0081] Referring now to FIG. 18, another embodiment of
the present invention is illustrated. Due to the ability to
connect together trays 20, trays 21 and a combination of
trays 20 and 21, it is possible to provide other modular
configurations, such as the side by side assembly of four
trays. If tray 20 does not have a 2:1 length to width aspect
ratio, the length of the FIG. 18 configuration will not
correspond to either two trays 20 assembled end to end or
one tray 21. This means that lid 25 is not compatible in terms
of size and shape. If a lid is desired to create a case, then a
new, “non-standard” lid would be required. The point of the
FIG. 18 illustration is to illustrate that virtually any modular
configuration of trays 20 and 21 is possible, regardless of the
length to width aspect ratio, due to the fact that each side
wall and each end of each tray includes a connection feature
or structure for connection of the various trays in a side by
side or end to end relationship. If tray 20 is constructed and
arranged with a 2:1 length to width aspect ratio, then the
FIG. 18 configuration would have a peripheral size and
shape equal to the configurations of FIGS. 11 through 16.
Then lid 25 would be compatible with the four tray con-
figuration of FIG. 18.

[0082] The present invention has been described as includ-
ing a means, feature or structure to enable one tray to
connect to another tray—whether end to end or side by side
and whether utilizing tray 20 to tray 20, tray 21 to tray 21,
or some combination of trays 20 to tray 21. With regard to
the specifics of the interconnection technique, the preferred
configuration for the present invention is to incorporate a
support plate similar in style and function to support plates
60, 61, and 62. Another connection or assembly option
contemplated as part of the present invention is to use a
snap-fit scheme. With a snap-fit scheme, the various trays
can be manually manipulated into various modular configu-
rations to create the desired case and just as easily discon-
nected to change to a different configuration for another style
of case. Other techniques that are considered for this inter-
connection technique include using various clips and pins,
or perhaps a combination of keys and keyways or quarter
turn fasteners.

[0083] With reference to FIGS. 19A-19C, the details of
each support plate will be described. Each support plate 60,
61, and 62 includes a raised edge lip 60a, 61a, and 62a,
respectively, along a portion of each length side and along
a portion of each width side. Each substantially flat main
body panel 605, 615, and 625, respectively, defines at least
one clearance hole 60c, 61c¢, and 62c¢, respectively, counter-
sunk from the opposite (bottom) side. In order to accept a
threaded fastener or similar mechanical fastener for anchor-
ing each support plate 60, 61, and 62 to its corresponding
arrangement of two or more modular trays, threaded inserts
(not illustrated) can be installed into the corresponding trays,
or if the bottom panel thickness of the tray is sufficient, the
receiving holes can be internally threaded.

[0084] The raised edge lips 60a, 61a, and 62a fit around
the side walls and end walls of the modular trays, as
illustrated in FIG. 20 and the support plates are connected
to the trays by the fasteners. This arrangement guarantees
that the grouping of modular trays will be securely and
rigidly held together in the selected side-by-side or end-by-
end, or both, pattern and movable as a unit in the form of an
assembled containment case. The use of flathead screws 65
allows the bottom surface 66 of the main body panel 604 to
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remain smooth and flat. With continued reference to FIG.
20, the oblong slot 67, defined by panel 605 (and by panels
615 and 62b), are sized, spaced, and arranged for receiving
the raised, oblong buttons 30 of the cooperating handles 28
of the modular trays that are beneath the referenced tray in
a stacked arrangement. Oblong slots 67 are aligned with
oblong openings 32 in the bottom panels 20a and 21a of the
two “standard” modular trays 20 and 21, respectively. This
allows the oblong buttons to actually extend through both
the support plate main body panel and the tray bottom panel.

[0085] FIGS. 21-23 illustrate the use of support plate 60
for the tray arrangement of FIGS. 7 and 8. The exploded
view of FIG. 21 illustrates the alignment of the support plate
60 to be sure that its raised edge lips 60a fit around the outer
periphery of the two modular trays 20 in their end-to-end
orientation. The threaded fasteners 65 thread into both trays
to securely attach the support plate 60 (see FIG. 22). The
case assembly is completed by lid 24, see FIG. 23. Consis-
tent with the modular tray concept disclosed herein and the
desire for maximum versatility, lid 24 is also used for tray
21 and the pair of slide latch slots of tray 21 have the same
location as when two trays 20 are placed in this end-to-end
arrangement.

[0086] FIGS. 24-35 show other modular tray arrange-
ments with the required and cooperating support plates and
lids. In each instance, the lids and support plates have a
virtually identical peripheral size and shape. FIGS. 24-26
correspond to the modular tray arrangement of FIGS. 9 and
10. FIGS. 27-29 correspond to the modular tray arrange-
ment of FIGS. 11 and 12. FIGS. 30-32 correspond to the
modular tray arrangement of FIGS. 13 and 14. FIGS. 33-35
correspond to the modular tray arrangement of FIGS. 15
and 16.

[0087] In the context of the present invention, it has been
explained that by the use of cooperating male and female
forms, the modular trays, as disclosed herein, can be con-
nected together with a snap-fit. One embodiment for this
snap-fit construction is illustrated in FIGS. 36-44. Referring
to FIG. 36, female clip 70 is illustrated, while FIG. 37
illustrates one style of male clip 71 and FIG. 38 illustrates
another style of male clip 72. Each of these male clips are
suitable for connection with female clip 70 in order to
securely connect one modular tray to another modular tray,
whether by a side-by-side arrangement or by an end-to-end
arrangement. If only one style of male clip is to be used, it
would be preferable to use male clip 72, since it provides a
snap-fit connection. Male clip 71 provides only a sliding fit
connection with female clip 70.

[0088] Clip 70 includes four clearance holes 73 for rivet-
ing clip 70 to a side wall or end wall of a selected modular
tray. An upper channel 74 is formed in part by lip 74a. A
lower channel 75 is formed in part by lip 75a. The upper
channel 74 and lower channel 75 are constructed and
arranged to receive upper and lower flanges of clip 71 or of
clip 72, depending on which male clip has been selected for
the tray-to-tray connection. The rectangular center opening
76 includes an abutment stop 77. The riveted connection of
clip 70 to a modular tray is illustrated in FIG. 39. The
clearance hole 80 is to be used for the insertion of a pin or
rod or similar implement in order to release the male clip 72
from the female clip 70 for disconnecting the snapped
together modular trays. Since clip 71 does not involve a
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snap-fit connection, only a sliding fit, a clearance hole 80 is
not required at the site of any clip 71, only at the site of clip
72. However, for maximum versatility and to provide com-
plete options in terms of clip selection, providing holes 80
at all locations is preferable so that either clip 71 or clip 72
can be selected and used at each connecting site in coop-
eration with clip 70. A pair of clips 70 are illustrated in FIG.
40, one clip 70 is riveted to a side wall of a modular tray and
the other clip 70 is riveted to an end wall of that same
modular tray.

[0089] Referring now to FIGS. 37 and 38, male clips 71
and 72 are virtually identical, their only difference being the
angle or incline of tongues 82 and 82a relative to the
surrounding panel 83. Panel 83 defines four rivet holes 84
and longitudinal upper and lower flanges 85 and 86, respec-
tively, are configured on opposite sides of panel 83. The
rectangular (three-sided) opening that helps to define tongue
82 (and tongue 82a) includes a small abutment tab 87 spaced
apart from the tip (free end) 88 of tongue 82 (and tongue
82a). As is illustrated, clip 71 includes a tongue 82 that is
substantially flush with panel 83. Clip 72 includes a tongue
82a that is raised slightly, and this tongue 82a springs down
as it slides over abutment stop 77 during any sliding in or
sliding out movement as the two modular trays are con-
nected to each other. Once tongue 82a clears the abutment
stop 77, the tongue 82a snaps back into an interlocking
combination with clip 70. As explained, it is clip 72 with
tongue 82a that creates a snap-fit assembly with a cooper-
ating female clip 70. Clip 71 creates only a sliding fit by
means of upper and lower flanges 85 and 86 sliding into
upper and lower channels 74 and 75. In this regard, it is to
be understood that the upper and lower channels are sub-
stantially straight and the clearance space within the channel
is sufficiently wide to receive the upper and lower flanges 85
and 86, based on their material thickness with a sliding fit,
but still with a relatively tight fit so as to maintain some
rigidity with regard to the connected modular trays.

[0090] FIG. 41 illustrates the riveted attachment of male
clip 71 to a modular tray, in this example tray 20. It is to be
understood that the virtually identical construction of clips
71 and 72 would cause the attachment of clip 72 to be, and
look, virtually identical to the attachment of clip 71. In FIG.
42, one clip 72 is attached to a side wall of modular tray 20
and a second clip 72 is attached to an end wall of that same
modular tray. If a snap-fit connection to female clip 70 is
desired at a particular location, then male clip 72 is used at
that location.

[0091] FIG. 43 illustrates the connection of two trays 21
to each other using a spaced-apart series of four female clips
70 on one side panel of one tray and a correspondingly
spaced-apart series of four male clips 71 (and/or 72) on one
side panel of the connecting tray. In FIG. 44, four trays 20
are connected, the locations of connection are both side-to-
side as well as end-to-end.

[0092] It is to be understood that the connecting together
of two trays by this technique of using female clip 70 and
male clip 71 and/or 72 requires one style of clip on one tray
and the complementing style of clip on the other tray that is
to be connected, noting that these clip arrangements need to
be on facing or abutting side walls or end walls of the
corresponding modular trays. For example, in FIG. 43, if the
front tray (referring now to orientation on the drawing sheet)
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and the partially hidden tray 21 are identical, then the
abutting side wall of the partially hidden tray has a con-
struction identical to the exposed side wall of the front tray,
specifically that abutting side wall includes four female clips
70. In order to securely and rigidly connect these two trays
together by the selected technique using male and female
clips, the opposite side wall (the abutting side wall) of the
front tray 21 must include at least one male clip, either clip
71 or clip 72, preferably four male clips would be used for
maximum strength and rigidity, so as to complement and
connect to the four female clips 70. For a snap-fit connec-
tion, at least one clip 72 must be used.

[0093] Referring further to FIGS. 36 and 38, the sliding
interfit between clip 70 and clip 72 requires the two flanges
85 and 86 of clip 72 to slide into the two cooperating
channels 74 and 75 of clip 70. Although the FIG. 38
orientation needs to be turned in order to achieve the correct
orientation for connecting these two modular trays, the
interconnection should be fairly easy to follow, based on the
drawing illustrations provided. To help with this understand-
ing, the FIG. 38A illustration positions clip 72 in the proper
orientation for its snap-fit assembly with clip 70. By flipping
over the clip 72 of FIG. 38 so that the free end of tongue 82a
is to the right side of the page, as shown in FIG. 38A, this
orients the FIG. 36 and FIG. 38 clips as they would be
oriented with their corresponding trays facing each other. As
clip 72 slides into clip 70, the abutment stop 77 pushes on
tongue 82a, causing it to deflect. This action continues until
the free end 88 clears the abutment stop 77, at which point
the tongue 82a springs back and assumes a position of
interlock relative to stop 77. This is how the referenced
snap-fit assembly is achieved. This clip combination is
illustrated in FIG. 38B. Any sliding movement of one tray
relative to the other in the reverse direction causes tongue
82a to abut up against stop 77. This is why tongue 82a has
to be pushed out (reference hole 80) in order to disconnect
the two trays. Tab 87 is a safety feature that prevents sliding
one clip too far relative to the other clip. Tab 87 is positioned
at the opposite side of stop 77 as a way to control or limit
the amount of sliding travel of one tray relative to the other
tray. Tab 87 also prevents trying to disconnect the two trays
by sliding them in the “wrong” direction.

[0094] While the support plates 60, 61 and 62 and the
female and male clips 70, 71, and 72 represent the preferred
connection structures for securely connecting one modular
tray to another, other connection structures are contem-
plated. Referring now to FIGS. 45-51, these other connec-
tion structures are illustrated. In each illustration, one tray
20, sidewall 95 (or end wall) is placed up against a coop-
erating tray 20 side wall 96 (or end wall). In FIG. 45, a rivet
97 is disclosed. In FIG. 46, a threaded fastener (screw) 98
and threaded nut 99 are used. In FIGS. 47 and 48 an oblong
slot 100 in each side wall 96 and 97 receives a spring clip
101. In FIGS. 49 and 50 a headed fastener 102 includes a
retaining ring groove 103 at one end that receives a retaining
ring 104. In FIG. 51, a hollow, headed fastener 105 receives
a press-fit headed pin 106 that is inserted into the hollow
interior of fastener 105.

[0095] While the invention has been illustrated and
described in detail in the drawings and foregoing descrip-
tion, the same is to be considered as illustrative and not
restrictive in character, it being understood that only the
preferred embodiment has been shown and described and
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that all changes and modifications that come within the spirit
of the invention are desired to be protected.

1. A modular tray and lid combination for constructing a
containment case, said modular tray and lid combination
comprising:

a plurality of modular trays, each modular tray of said
plurality including a pair of side walls and a pair of end
walls cooperating to define an upper opening;

means for connecting together said plurality of modular
trays; and

a closing lid constructed and arranged to assemble to said
plurality of modular trays for closing each upper open-
ing of said plurality of modular trays.

2. The modular tray and lid combination of claim I which
further includes at least one slide latch assembled to said
closing lid and being constructed and arranged to interfit into
at least one modular tray.

3. The modular tray and lid combination of claim 2
wherein at least one of said side walls and end walls defines
a slot for receiving a portion of said at least one slide latch.

4. The modular tray and lid combination of claim 3
wherein said means for connecting includes a support plate
that is assembled to at least one of said plurality of modular
trays.

5. The modular tray and lid combination of claim 4
wherein said plurality of modular trays includes two modu-
lar trays arranged and connected side-by-side.

6. The modular tray and lid combination of claim 5
wherein said slot of one modular tray is oppositely posi-
tioned relative to the slot of the other modular tray.

7. The modular tray and lid combination of claim 6 which
further includes a second slide latch for a total of at least two
slide latches wherein said one modular tray receives said
portion of one slide latch and said second modular tray
receives said portion of said second slide latch.

8. The modular tray and lid combination of claim 4
wherein said plurality of modular trays includes two modu-
lar trays arranged so as to be connectable to each other.

9. The modular tray and lid combination of claim 8
wherein said slot of one modular tray is oppositely posi-
tioned relative to the slot of the other modular tray.

10. The modular tray and lid combination of claim 9
which further includes a second slide latch for a total of at
least two slide latches wherein said one modular tray
receives said portion of one slide latch and said second
modular tray receives said portion of said second slide latch.

11. The modular tray and lid combination of claim 4
wherein said plurality of modular trays includes four modu-
lar trays wherein a first modular tray is arranged and
connected to a second modular tray side-by-side and to a
third modular tray end-to-end and wherein a fourth modular
tray is arranged and connected to said second modular tray
end-to-end and to said third modular tray side-by-side.

12. The modular tray and lid combination of claim 11
wherein said first and third modular trays each include an
outer side wall that defines said slot and wherein said second
and fourth modular trays each include an outer side wall that
defines said slot.

13. The modular tray and lid combination of claim 12
which further includes a second slide latch for a total of at
least two slide latches wherein one of said first and third
modular trays receives said portion of one slide latch and



US 2006/0273084 Al

one of said second and fourth modular trays receives said
portion of said second slide latch.

14. The modular tray and lid combination of claim 1
which further includes a plurality of handles, there being a
pair of handles assembled to each modular tray of said
plurality, each handle including a raised form constructed
and arranged for the stacking of modular trays, wherein each
modular tray of said plurality including a bottom panel
defining an aperture, each aperture being constructed and
arranged to receive said raised form for said stacking of
modular trays.

15. A modular tray and lid combination for constructing
a containment case, said modular tray and lid combination
comprising:

at least one single modular tray having a length dimension
and a width dimension, said at least one single modular
tray including a pair of side walls and a pair of end
walls cooperating to define an upper opening;

at least one double modular tray having a length dimen-
sion and a width dimension wherein said length dimen-
sion is approximately twice the length dimension of
said at least one single modular tray, said at least one
double modular tray including a pair of side walls and
a pair of end walls cooperating to define an upper
opening;

means for connecting together said at least one single
modular tray and said at least one double modular tray;
and

a closing lid constructed and arranged to assemble to said
at least one single modular tray and to said at least one
double modular tray for closing said upper openings of
said at least one single modular tray and said at least
one double modular tray.
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16. The modular tray and lid combination of claim 15
which further includes at least one slide latch assembled to
said closing lid and being constructed and arranged to
interfit into at least one of said single modular tray and said
double modular tray.

17. The modular tray and lid combination of claim 16
wherein at least one of said side walls and end walls defines
a slot for receiving a portion of said at least one slide latch.

18. The modular tray and lid combination of claim 17
wherein said means for connecting includes a support plate
that is assembled to at least one of said plurality of modular
trays.

19. The modular tray and lid combination of claim 18
wherein said slot of one modular tray is oppositely posi-
tioned relative to the slot of the other modular tray.

20. A method of creating a containment case from a
plurality of modular trays, said method comprising the
following steps:

providing a plurality of modular trays, each modular tray
of said plurality including a pair of side walls and a pair
of end walls cooperating to define an upper opening;

providing means for connecting together said plurality of
modular trays;

providing a closing lid constructed and arranged to
assemble to said plurality of modular trays for closing
said upper openings of said plurality of modular trays;

connecting together a plurality of modular trays; and

assembling said closing lid to said connected plurality of
modular trays.





