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The present invention relates generally to improve-
‘ments in receptacles and display devices, and in particu-
lar it relates to an improved collapsible tray unit which
may be asserabled with one or more similarly constructed
units into any desired vertically stacked, and end-to-end
linear or angulated relationship, thereby to provide a dis-
play device which may be readily modified for any par-
ticular display purpose or easily disassembled for storage
or transportation purposes.

There have been proposed and employed many types
of fixed or collapsible trays which may be separably
stacked one upon the other affording access to the indi-
vidual trays. However, these receptacles and trays are of
very limited application and possess numerous drawbacks
and disadvantages. The collapsible receptacles are gen-
erally constructed to form a single container of a spe-
cific configuration, whereas the stackable trays of fixed
construction may be stacked in only one manner. It is
thus apparent that collapsible receptacles and stackable
trays heretofore available are of very limited versatility
and flexibility. Moreover, they are usually complex and
expensive and leave much to be desired.

It is thus a principal object of the present invention to
provide an improved receptacle.

Another object of the present invention is to provide
an impreved display device.

Still another object of the present invention is to pro-

vide an improved tray unit which may be simply and eas-
ily assembled with one or more similarly constructed
units to form a display device of any desired arrange-
ment. .
A further object of the present invention is to provide
an improved tray unit of simple and rugged construction
which may be arranged in vertically stacked assembly
and in end-to-end linear or angular assembled relation-
ship, permitting the fabrication of display devices of vari-
ous configurations which may be readily disassembled to
facilitate the transportation and storage thereof.

The present application is a continuation-in-part of co-
pending application of Jack H. Mogulescu and Irvin L.
Kcons, filed September 26, 1957, Serial No. 686,372, In
that application, there is also described a collapsible tray
unit which may be assembled in various stacked and
coupled arrangements.

The above and other objects of the present invention
will become apparent upon the reading of the following
description taken in conjunction with the accompanying
drawings, wherein

Figure 1 is an exploded perspective view, partially
broken away, of a iray unit embodying the present inven-
tion, some of the duplicated parts being omitted for con-
venience of illusiration;

Figure 2 is a side elevational view, partially in section,
of a multi-tier display rack employing the tray unit of the
present invention;

Figure 3 is a top plan view thereof;

Figure 4 is an enlarged detailed sectional view taken
along line 4—4 in Figure 3, partially broken away;
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Figure 5 is an enlarged detailed sectional view taken
along line 5—5 in Figure 3, partially broken away;

Figure 6 is a front enlarged detailed view of a pair of
assembled tray units, partially broken away; )

Figure 7 is a front elevational view, partially broken
away, of the rear wall of the tray unit, adjacent units
being shown in broken line; and

Figure 8 is a front elevational view of the front wall of
the tray unit, walls of the adjacent units being shown in
broken line.

In a sense, the present invention contemplates the pro-
vision of an improved tray unit which may be assembled,
as desired, in various vertically stacked, linear and angu-
lar or side-by-side relationship, the unit comprising a for-
wardly upwardly inclined base plate, a rear wall project-
ing upwardly from said base plate and having opposite
parallel end edges and vertically spaced interlock ele-
ments disposed along said end edges, said interlock ele-
ments being relatively staggered along said - opposite
edges, the interlock edges preferably being in the form of
tubular knuckles.

A further feature of the improved tray unit is the pro-
vision of inwardly directed flanges on the knuickles which
surround openings aligned with the respective knuckles,
and coupling rods registering with the knuckles and hav-
ing threaded shank portions of reduced cross section pro-
jecting through said openings and suircunded by a shoul~
der abutting the face of said flange, and including
threaded members engaging said threaded shank portions
and abutting the opposite face of the respective flanges.

In accordance with a preferred form of the present
invention, the tray includes an upwardly forwardly in-
clined base member having a vertical forward wall ex-
tending above and below the base member. The forward
wail has an upper tubular knuckle along one end thereof
and a lower tubular knuckle along the other end thereof,
the height of the tubular knuckle being substantially one-
half the height of the front wall. A rear wall is provided
and along its lower edge it is formed with laterally spaced
Gepending - rearwardly directed hook-shaped members
which engage corresponding openings formed along the
rear edge of the base t6 provide a hinged connéction be-
tween the rear wall and the base. Triangular end plates
are carried by the rear wall and have trailing edges which
are vertical when the rear wall is perpendicular to the
base plate. Vertically spaced knuckles are disposed
along the rear edges of the end walls, which knuckles are
staggered relative to the knuckles on the end plates.

Side walls extend transversely of the base member and
carry along their forward and rear edges tubular knuckles
which are in axial alignment with the knuckles carried -
by the front and rear walls. The lowermost of each set
of aligned knuckles is provided along its lower edge with
an inwardly directed flange which surrounds an opening
of reduced cross section axially aligned with the tubular
knuckles. Coupling rods register with each of the aligned
knuckles and are provided with threaded shanks of re-
duced cross séction which extend through the openings
and which are engaged by threaded members so as to
effect a locking of the assembled tray. The front and
rear walls have transversely aligned laterally spaced
notches formed therein which are in the same vertical
plane with rectangular apertures formed along the fof-
ward and rear borders of the base plate.  Partition mem-
bers are provided having lengthwise extending forward
and rear hook elements along their upper corners which
hocks are adapted to register with aligned recesses in the
rear and front walls and are also provided with depend-
ing lugs which are adapted to engage corresponding
apertures formed in the base plate.

With the above elements it is possible to construct
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multi-tier trays disposed in various side-by-side or corner-
to-corner arrangements as will be hereinafter set forth.

Referring now to the drawings which illustrate a pre-
ferred embodiment of the present invention, the tray
unit includes a normal forwardly and upwardly inclined
base portion generally designated by the numeral 10, the
base portion being of substantially rectangular configura-
tion having a rear wall 11 along the trailing edge of the
base 16- and a forward wall 12 along the front edge
thereof. Base 10 has a plurality of transversely extend-
ing oval shaped openings 13 formed therein, the edges
of opening 13 being provided with depending lips or
flanges 14 (see Figure 1) to reinforce and impart rigid-
ity to base 10, said openings 13 being short of the for-
ward and rear edges of the base plate. Formed in base
10 also are a plurality of regularly laterally-spaced rec-
tangular openings 16, forward and parallel to the rear
edge of the base 10, together with a plurality of regu-
larly spaced rectangular notches or openings 17 in trans-
verse alignment with openings 16 and extending to the
front edge of base 10. Rearwardly of openings 16 and
immediately forwardly of the rear edge of base 10 there
are formed a plurality of laterally-spaced laterally ex-
tending rectangular openings 18, the rear borders 19 of
which are of substantially circular cross section and de-
fine hinge pintles, as seen in Figure 5.

Forward wall 12 is of substantially rectangular con-
figuration and, as illustrated in Figure 2, lies in a vertical
plane forming an upper dihedral angle of greater than
90° with base 10, Wall 12 is formed integral with base
10 and is joined thereto along a horizontal line interme-
diate the upper and lower edges of said front wall. Lo-
cated along the upper edge of front wall 12 are a plu-
rality of laterally spaced, rectangular recesses 28 in ver-
tical alignment with the openings 17 formed in base 10.

Located along the opposite end edges of the front wall
12 are upper and lower vertically extending tubular
knuckles 21 and 22 respectively. Knuckles 21 and 22
are substantially half the height of front wall 12 and
are staggered relative to each other. Thus, the front
walls 12 of tray units arranged side-by-side may be inter-
connected by bringing adjacent knuckles 21 and 22 into
vertical alignment. As will be hereinafter set forth in
respect to other knuckles, the lowermost knuckle 22 on
front wall 12 is provided along its bottom edge with an
inwardly directed annular flange, the inner border of
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which surrounds an opening in vertical alignment with .

the opening in the knuckle 22 and of smaller diameter.
Rear wall 11 is of substantially rectangular configura-
tion and is provided along its lower edge with laterally
spaced forwardly extending rearwardly opening hook-
shaped members 23 formed integral with wall 11, Mem-
bers 23 hingedly engage corresponding pintles 19, the
cross arms of members 23 freely passing through open-
ings 18 in order to facilitate the hinged assembly of wall
11 and base 10. Forwardly upwardly inclined protuber-

50

ances or detents 24 are formed on the inner face of free .

leg 26 of each of hook-shaped members 23, the detent

extending from the free end of leg 26 and terminating
at a point forward of the cross arm thereof. Thus, pin-
tles 19 may be slid into regisiry with the hook members
23 by urging them through the openings thereof, legs
26 being urged downwardly by pintles 19 by reason of
the cam surfaces of the detents 24, and snapping back
into position after the pintles 19 pass detents 24 to
hingedly interlock wall 11 and base 10. TFormed along
the upper edge of the wall 11 are a plurality of laterally
rectangularly spaced notches or recesses 27 in alignment
with corresponding openings 16 and 17. It should be
noted that in assembled condition, wall 11 is swung to an
upwardly rearwardly inclined position forming a right
dihedral angle with base 10.

Located along the opposite edges of wall 11 are a
pair of rearwardly directed end walls 28 of triangular
configuration having upwardly directed apices and rear

lift]

65

70

7%

‘sponding to the flange 40.

4
vertical edges 29. Disposed along opposite end rear
edges 29 are vertically aligned vertically spaced tubular
knuckles 32 and 33 respectively. Each of knuckles 32
is slightly less in length than one quarter the height
of edge 29, upper knuckle 32 extending to the upper
edge of the rear wall 11 and being spaced from the lower
knuckle 32 a distance slightly greater than knuckle
length. Similarly, knuckles 33 are each of a length
slightly less than one quarier the length of the edge 29,
lIower knuckle 33 extending to the bottom of edge 29, the
distance between knuckles 33 being slightly greater than
the knuckle length. Thus, rear walls 11 of adjacent
trays may be conmected in end-to-end relationship by
bringing the knuckles 32 and 33 of adjacent edges 29 into
interdigitating relationship and interlocking the knuckles
by means of locking rods as will be hereinafter set forth.
It should be noted that the lowermost knuckle 33 is
provided at its-lower edge with an inwardly directed
flange of a configuration similar to that of the lower-
most knuckle 22 mounted on the front wall 12.

Each tray includes a pair of side walls 34 and 36 re-
spectively provided with a vertical front edge 37 of sub-
stantially the same height as front wall 12 and a vertical
rear edge 38 of substantially the same height as the end
wall edge 29, edges 37 and 38 being connected by an up-
wardly rearwardly inclined vertical panel having a short
forwardly ‘directed leg and flaring rearwardly outwardly
to the rear edge 38 as best seen in Figures 1 and 2 of the
drawing. Disposed along the rear edge 38 of wall 34 are
a pair of vertically aligned and vertically spaced tubular
knuckles 39 of substantially the same dimensions as
knuckles 32, the lower knuckle 39 extending to the lower
end of the edge 38 and being spaced from the upper
knuckle 39 by a distance slightly greater than the length
of a knuckle 39. As seen in Figure 4 of the drawing an
inwardly directed flange 40 is formed at the bottom of
the lowermost knuckle 39 and has a vertical opening 41
formed therein of smaller diameter than the bore of
knuckle 39 and having a shoulder 42 along its upper
periphery. Located along the lower portion of the front
edge 37 of the wall 34 is a tubular knuckle 43 which is of
the same dimeasions as the front wall knuckle 21 and is
provided with a bottom inwardly directed flange corre-
Wall 36 is likewise provided
with knuckles corresponding to knuckles 39 and 43 but
vertically offset relative thereto, the upper knuckle 39 and
the knickle 43 extending respectively to the upper ends
of the forward and rear edges of wall 36.

In assembled condition walls 34 and 36 are disposed
‘along the. sides of the trays, with knuckles 39 interdigitat-
ing and being in vertical alignment with knuckles 32 of

-the rear wall, and knuckles 43 being in vertical alignment

with the knuckle 21 of the front wall, and the knuckles
39 of side wall 36 interdigitating and being in vertical
alignment with the rear wall knuckles 33, and knuckle 43
being in vertical alignment with the front wall knuckle 22.

The trays may be releasably locked in assembled condi-
tion either in vertically stacked arrangement, in side-by-
side linear or angular arrangement, or in any desired com-
bination by the provision of a plurality of locking rods 46

‘and 47 of various lengths and cylindrical cap nuts 48

which serve as feet or pedestals. Coupling rods 46, 47

.are provided at their lower ends with depending axial
‘threaded shanks 49 surrcunded at their bases by annular
_shoulders 45 and have formed in their upper ends threaded
_bores 50, the outer surface of the upper ends being scored
_or serrated as at 51 to facilitate their manipulation during

assembly and disassembly. The diameter of rods 46, 47
is such as to permit a snug fit thereof within the bores to
allow for free relative sliding movement. Threaded
shanks 46 are of a diameter to permit their free passage
through the openings 41 surrounded by flanges 40 and of
lengths sufficient to accept cap nuts 48 or another rod 46,
47 which will effect a tight engagement of the flanges 46
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between the confronting shoulders of the cap nuts 48 or
Tods 46, 47 and the registering rods.

In assembling a single tray unit, rear wall 11 is swung
to a position perpendicular to the base 10 and the side
walls 34 and 36 are coupled to the front and rear walls
11 and 12 by bringing the corresponding rear coupling
knuckles into vertically aligned interdigitating registry
and the corresponding front knuckles into vertical regis-
try as seen in Figure 2 of the drawing. Rods 46 are in-
serted through the rear aligned coupling knuckles, the
shank 49 passing through the opening 41 and screw caps
48 are applied to the lower exposed portions of shank 49
to effect a tight engagement of flange 40. Locking rods
47 are then inserted through the vertically aligned front
knuckles and similarly locked in position by means of cap
nuts 48 engaging the threaded shanks 49.

If it is desired to stack two or more trays in vertically
spaced arrangement, a first tray is brought into locked
assembly as aforesaid but elongated rods 46 are sub-
stitated for the front rods 47. Thereafter, a second tray
is assembled and rods 46 inserted through the aligned
rear knuckles and the depending threaded shank 47
screwed into the threaded bores 50 of the rear lower rods
46 to engage tightly rear knuckle flanges 40 of the upper
tray assembly. The forward knuckles are similarly
locked in position by means of rods 47 inserted there-
through and screw engaging the forward lower rods 46.
The trays may be connected in linear or angulated side-
by-side arrangement as well as in stacked arrangement
by joining the front and rear walls by bringing the corre-
sponding coupling knuckles into interdigitating and ver-
tically aligned positions and interlocking the knuckles by
means of coupling rods in the manner previously de-
scribed and as illustrated in Figures 7 aand 8 of the draw-
ing. When the trays are so joined the side walls at the
confronting ends of the trays are omitted. Furthermore,
the trays may be arranged in angulated arrangement by
joining either the front or rear walls thereof, leaving the
opposite walls disconnected.

The versatility of the improved tray is further increased
by the provision of a plurality of removable partition
members 52 each of which includes a forwardly down-
wardly inclined intermediate portion 53 having a for-
wardly directed front leg 54 terminating in a vertical lead-
ing edge and a depending rear leg 56 having an upwardly
rearwardly inclined trailing edge. The legs 54 and 56
have colinear horizontal bottom edges, the bottom edge
of the leg 54 being provided at its forward corner with a
depending Iug 57, and the bottom edge of the leg 56
having a depending lug 58 disposed forward of the trail-
ing edge of the leg 56. The front leg 54 is provided at
its upper corner with downwardly opening hook elements
including a forwardly spaced vertical leg 59 joined at its
upper portion to the upper end of the leg 57 by a cross
piece 60 of reduced cross section. Similarly, a down-
wardly opening coupling hook is located at the upper
corner of ‘the leg 56 and includes a vertical leg 63 joined
at its upper portion to leg 56 by a cross arm 64 of reduced
cross section. One or more of the partitions 52 may be
applied to the assembled tray by bringing the cross arms
60 and 64 of reduced section into registry with corre-
sponding front and rear wall notches or recesses 28 and
27, and by inserting the devending lugs 57 and 58 into
corresponding apertures 17 and 16. The partitions may
be removed simply by lifting them from the tray. It
should be noted that the height of the leading edge of
partition 52 is approximately half the height of the front
wall 12 and the height of the trailing edge is approxi-
mately equal to the height of the wall 11.

The various components forming the base and walls of
the tray are preferably formed of any suitable synthetic,
organic, thermoplastic or thermosetting material by injec-
tion molding or the like. The rods 46 and 47 as well as
the cap nuts 48 are, on the other hand, preferably formed
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of any suitable metal such as aluminum, steel or the
like,

While there has been described and illustrated a pre-
ferred embodiment of the present invention, it is appar-
ent that numerous alterations and omissions may be made
without departing from the spirit thereof.

We claim:

1. An improved tray unit comprising a forwardly and
upwardly inclined base plate, an inclined rear wall pro-
jecting upwardly from said base plate and substantially
perpendicular thereto, and vertical coupling knuckles dis-
posed along opposite ends of said rear wall axially angled
with respect to the plane of said rear wall, said knuckles
being relatively staggered along said opposite ends.

2. An improved tray unit comprising a forwardly and
upwardly inclined base plate, an inclined rear wall pro-
jecting upwardly from said base plate and substantially
perpendicular thereto, paraliel end plates located along
opposite side edges of said rear wall, directed rearwardly
therefrom and having trailing vertical edges angled axial-
ly with respect to the side edges of the said rear wall,
and vertical coupling knuckles located along the trailing
edges of said end plates, said knuckles being relatively
staggered along said opposite edges.

3. An improved tray unit comprising a base plate, a
rear wall projecting upwardly from said base plate, ver-
tical tubular coupling knuckles disposed along opposite
ends of said rear wall and being relatively staggered along
said opposite ends, the axis of said knuckles being angled
with respect to the plane of the rear wall, an inwardly
directed shoulder formed on one of said knuckles, and a
coupling rod registering with said knuckle, having a
shoulder abutting the shoulder of said knuckle, and having
a threaded portion extending below the lower end of the
knuckle.

4. An improved tray unit comprising a base plate, a
rear wall projecting upwardly from said base plate, ver-
tical tubular coupling knuckles disposed - along opposite
ends of said rear wall axially angled with respect thereto
and being relatively staggered along said opposite ends,
an inwardly directed flange formed on one of said
knuckles and surrounding an opening axially aligned with
said knuckle, a coupling rod registering with said knuckle,
said rod having a threaded shank portion of reduced
cross section projecting through said opening and sur-
rounded by a shoulder abutting a face of said flange, and
a threaded member engaging said threaded shank portion
projection and abutting the opposite face of said flange.

5. An improved tray unit comprising a base plate, a
rear wall projecting upwardly from said base plate and
having a rearwardly directed end plate at the opposite
ends thereof, vertical tubular coupling knuckles disposed
along the rear ends of said rear wall plates and being
relatively staggered along said opposite ends, side walls
disposed along the opposite end plates, coupling knuckles
located along the trailing edges of said side walls and
in vertical alignment with said rear wall plate coupling
knuckles, inwardly directed flanges located along the
lowermost of said knuckles and surrounding openings of
reduced cross section aligned with said knuckles, coupling
rods extending above and below the side and rear walls
registering with said aligned knuckles and having threaded
shanks of reduced cross section projecting through said
openings and surrounded by a shoulder which abuts the
confronting face of a corresponding flange, and a threaded
member engaging the free projecting end of said shank
and abutting the opposite faces of said flanges.

6. An improved tray unit in accordance with clajim 5,
including a substantially vertical front wall disposed along
the front edge of said base plate, tubular coupling
knuckles disposed along opposite ends of said front wall
in parallelism to the knuckles on the rear wall plates and
being relatively staggered along said opposite ends, ver-
tical tubular coupling knuckles disposed along the for-
ward edges of said side walls in alignment with said front
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wall knuckles, inwardly directed flanges formed on at 1,809,523 McLean oo June 9, 1931
least one of said aligned forward knuckles and surround- 1,891,393 Oppenlander —_ . ____ Dec. 20, 1932
ing an opening of reduced cross section, coupling rods 2,222,974 Bow Nov. 26, 1940
registering with said aligned forward knuckles and having 2,257,536 ROYCIOft oo Sept. 30, 1949
a threaded shank surrounded by a shoulder abutting a 5 2,480,637 DImling oo Aug. 30, 1949
face of each of said flanges, and threaded members en- 2,516,122 HugheS oo July 25, 1950
gaging said shanks and abutting the opposite faces of said 2,575,919 Kautzmann —— oo Nov. 20, 1951
flanges. o 2,747,748  Barefoot - May 29, 1956
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