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1
90° STACKABLE AND NESTABLE TRAY

This invention relates to containers and more partic-
ularly to-containers of the nestable and stackable tray
type for bakery goods and the like.

Examples of trays suitable for bakery goods and the
like are- disclosed in commonly assigned design U.S.
Pat. Des. 197,672, dated Mar. 10, 1964; and Bocken-
stette U.S. Pat. No. 3,392,875, dated July 16, 1968. A
typical use of trays of the type disclosed in the aforesaid
patents is in connection with supermarket operations.
Trays used to handle bakery goods are loaded or filled
with bakery products at the bakery. As each tray is
filled with bread or other bakery products, each filled
tray is mounted in vertically stacked relation on a pre-
viously:filled tray until a number of filled trays of a pre-
determined height have been stacked up. As the stacks
are.made, they are moved into a transporting trailer ve-
hicle-or-the liek, usually by a hand truck. At the desti-
nation, the stacks of trays are unloaded from the trailer
vehicle; again by the use of a hand truck, into the su-
permarket. As the trays are individually unloaded at
the supermarket, the empty. trays are stored in nested
relation” with .respect to each other for return to the
bakery in such nested relation.

In order to be suitable for an operation of the type
described above, a tray must have the basic capability
of being stackable and nestable. The trays of the afore-
said: patents achieve these two basic capabilities by
forming the tray with side walls which have a horizontal
dimension greater than the horizontal dimension of the
end.walls thereof. The stacking(function is achieved by
providing cooperating stacking rails along the top and
‘bottom edges of the end walls. The cooperating stack-
ing rails enable two trays mounted in vertical relation
with: their end walls in alignment to be stably supported
in such-relation, regardless of end-to-end orientation,
against horizontal movement in any-direction out of
such vertically aligned position. The nesting function is
achieved by essentially cutting out the central portion
of the side walls through a horizontal extent equal'to or
slightly greater than the horizontal dimension of the
end wall. With this construction, a tray can be nested
within a like tray by effecting a relative rotation be-
tween the two trays-of 90°. The depth of nesting was
conveniently chosen as a two-to-one nesting relation-
ship so that a vertical stack of nested containers con-
sisted ‘essentially of two sets of vertically stacked con-
tainers with alternate trays of each stack extending be-
tween a apir of trays of the other stack in 90° rotational
relation thereto.

The stacking rail construction heretofore provided
by which the above basic nesting and stacking func-
tions are achieved, as disclosed in the aforesaid design
patent, consisted essentially of a straight upper stacking
rail and a pair of inner and outer lower stacking rails
along each end wall. With this construction, when a
tray was disposed in vertically stacked relation on a like
tray, the upper rails of the lower tray entered between
the lower rails of the upper tray so as to provide the
horizontal stability in a direction parallel with the side
walls. Horizontal stability in a direction parallel with
the end walls was obtained by making the inner bottom
stacking rails engage between the end portions of the
associated side walls. This construction provided a fur-
ther functional advantage in the overall operation in
that it facilitated the formation of a stack of loaded

20

25

30

35

40

45

50

55

65

, 2

trays by enabling the operator to supportingly slide
each tray horizontally into stacked relation. Moreover,
this construction provided the still further furictional
advantage of facilitating the handling of ‘a stack of
loaded trays by a hand truck or the like, in that the bot-
tom stacking rail construction at the end walls of the
tray serve to support the bottom tray on a horizontal
surface with the bottom edges of the side walls spaced
above the hoirzontal surface, permlttmg ready access
by a hand truck.

One area of structural weakness p_rovxded in the
straight stacking rail configuration, such as illustrated
in the aforesaid design patent. was found to exist at the
ends of the outer bottom stacking rails. These ends
were unsupported and therefore subject to breakage in
the event that the tray was dropped on a bottom cor-
ner. To provide strength at the weakened corner areas,
ribs were provided adjacent each end portion of the
bottom rails which extended between the inner and
outer bottom stacking rails. To accommodate these
ribs, each upper stacking rail was essentially cut off at
its end portions. The ribbed lower rail and shortened:
upper rail construction, which is disclosed in the afore-
said Bockenstette patent, severed to facilitate the slid-
ing movement of the trays into stacked relation in that
the lower surfaces of the leading ribs engaging the
upper surface of the upper rails provided a desirable
sliding supporting contact for the leading portion of the
upper tray as it was moved into stacked relation over
the lower tray, the engagement of the lower surfaces of
the inner stacking rails with the upper surfaces of the
end portions of the ‘trailing side wall provided for the
sliding support of the trailing portion of the upper tray.
When the upper tray reached the stacked position, the
leading ribs would drop off the end of the upper rail
and the trailing ends of the inner bottom stacking rails
would drop over the end portions of the trailing side
wall of the lower tray.

While the trays, such as disclosed in the aforesaid
Bockenstette patent, perform their intended functions
adequately, one limitation in the construction of the
trays is that a stack of loaded trays could be handied by
a hand truck only from the sides of the tray of the stack.
In practice, the necessity to engage the hand truck only-
with the sides of the stack often caused considerable
inconvenience. For example, in'loading the trailer vehi-
cle, it often became necessary in positioning the final
stack across the trailer vehicle to move the stack into
its final position with the end walls of the stack facing
outwardly rather than the side walls thereof. Under
these circumstances, it was necessary for the operator
to disengage the hand truck with the stack disposed
outwardly from its final position and then to push the
entire stack into such final position. Similar more diffi-
cult problems were encountered in unloading the stack
from the trailer vehicle.

Accordingly, it is an object of the present invention
to provide a tray having the capability of performing all
of the functions of the patented prior art trays and in
addition, providing the functional advantage of en-
abling a hand truck to be moved beneath a loaded stack
of such trays not only from either side wall, but from
either end wall as well.

Another object of the present invention is the provi-
sion of a tray of the type described providing a recessed
end wall bottom construction capable of achieving all
of the aforesaid functions with a unique structure pro-
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viding sufficient strength to prevent failure during.

operation. )

Another object of the present invention is the provi-
sion of a tray of the type described which is simple in
construction, effective in operation and economical to
manufacture.

These and other objects of the present invention will
become more apparent during the course of the follow-
ing detailed description and appended claims.

The invention may best be understood with reference
to the accompanying drawings, wherein an illustrative
embodiment is shown.

In the drawings:

FIG. 1 is a top plan view of a nestable and stackable
tray embodying the principles of the present invention;

FIG. 2 is a side elevational view of the tray shown in
FIG. 1;

FIG. 3 is an end view of the tray shown in FIG. 1,

FIG. 4 is a fragmentary bottom plan view of one cor-
ner of the tray shown in FIG. 1;

FIG. 5 is an enlarged fragmentary sectional view
taken along the line 5—5 of FIG. 4;

FIG. 6 is an enlarged fragmentary sectional view
taken along the line 6—6 of FIG. 4;

- FIG. 7 is an enlarged fragmentary sectional view
taken along the line 7—7 of FIG. 4,

FIG. 8 is an enlarged fragmentary sectional view
taken along the line 8—8 of FIG. 4; and

FIGS. 9-12 are a series of fragmentary side eleva-
tional views, partly in section, illustrating the manner

in which a tray is moved in sliding relation along a simi-.

lar tray into a position of vertically stacked relation.

Referring now more particularly to the drawings,
there is shown therein a tray, generally indicated at 10,
embodying the principles of the present invention. The
tray includes in general a bottom wall 12, a pair of end
walls 14 extending upwardly from the ends of the bot-
tom wall 12 and having upper stacking rail means, gen-
erally indicated at 16, formed along the upper edges
thereof and lower stacking rail means, generally indi-
cated at 18, formed along the lower edges thereof, side
walls 20 extending upwardly from the sides of the bot-
tom wall 12 between the end walls 14, the side walls 20
having nesting surface means, generally indicated at
22, formed in the upper portion thereof.

It will be understood that the tray 10 is preferably
molded of integral one-piece construction of a suitable
plastic material as, for example, polyethylene, polypro-
pylene or the like, a preferred material being polypro-
pylene. The bottom wall 12 is of any desired construc-
tion preferably perforated, the preferred embodiment
shown being in accordance with the teachings of the
aforesaid Bockenstette patent. The end walls 14, like-
wise, may be of any conventional construction and, as
shown, are of ribbed panel configuration suitably aper-
tured, generally in accordance with the teachings of the
aforesaid Bockenstette patent, as well as the teachings
of commonly-assigned Bockenstette U.S. Pat. No.
-3,387,740. The side walls 20 and the nesting surface
means 22 provided thereby may assume different con-
structions depending upon the particular product
which the tray is adapted to handle. For example,
where the tray is to handle bread or the like, the side
walls may be constructed in accordance with the teach-
ings of the aforesaid design patent. On the other hand,
where the product to be handled is stacked in layers
within the tray it is desirable to utilize a side wall con-
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struction of the type embodying posts such as disclosed
in Bockenstette U.S. Pat. No. 3,392,875. The construc-
tion shown in the drawings, however, is in accordance
with the teachings of Bockenstette U.S. Pat. No.
3,387,740, which includes one side wall with posts and
another side wall of low, low construction: Where a
low, low side wall is utilized, as shown, the bottom wall
12 is preferably reinforced as by a plurality of cross ribs
24 integral with the bottom wall and extending therebe-
low in parallel relation to the side walls 20 and end
walls 14 as best shown in FIG. 4.

The present invention is more particularly concerned
with improvements in the construction of the upper
and lower stacking rail means 16 and 18. Referring
more particularly to FIG. 4, the lower stacking rail
means 18 for each end wall 14 includes a pair of inner
and outer rails 26 and 28 extending downwardly from
a horizontally extending rib portion 30 forming the
lower extent of the end wall 14. Formed in the lower
portion of each pair of inner and outer rails is a central
recess 32 which divides the inner and outer rails into a
pair of floor engaging structures on opposite sides of
the recess. As best shown in FIG. 3, the recess is prefer-
ably of a size to receive a hand truck or the like therein
so as to permit the handling of a stack of filled trays
from either side wall thereof.

As best shown in FIG. 4, each floor engaging struc-
ture includes the associated portion of the inner and
outer rails 26 and 28, the latter having straight horizon-
tal lower surfaces 34 for engaging a floor or the like to
support the tray thereon. EAch floor engaging struc-
ture also includes an outer wall portion 36 extending
between the associated inner and outer rail portions at
a position generally flush with the exterior surface of
the associated side wall and an inner wall portion 38 ex-
tending between the associated inner and outer 'rail
portions at a position adjacent the associated recess 32."
Each set of inner and outer wall portions 36 and 38 and
associated inner and outer rail portions 26 and 28 de-
fines an upper rail portion receiving pocket 40.

As best shown in FIG. 3, the upper stacking rail
means 16 at each end wall 14 includes a pair of pocket’
entering upper rail portions 42 and a central rail por-
tion 44 extending between each pair of associated
pocket entering rail portions 42,

Each pocket entering rail portion 42 includes a cam
surface 46 extending upwardly and inwardly from the
adjacent side wall and an inwardly spaced inwardly fac-
ing vertically extending stop surface 48. Preferably, the
end of each central upper stacking rail portion 44 adja-
cent each stop surface 48 includes an inclined surface
50. The upper edge of each end wall 14 is formed with
a flange 52 which extends outwardly adjacent the rail -
portions 42 and 44 and provides upper surfaces which
generally conform to the shape of the lower surfaces of
the associated outer rail 28.

The upper surfaces of the flanges 52 serve to engage
the lower surfaces of the outer rails 28 of a like tray
stacked thereon and in order to provide adequate
strength to the tray with a minimum of material when
a plurality are mounted in vertically stacked relation
with a product load in each, it is preferable to
strengthen each outer rail by the provision of strength-
ening ribs spaced longitudinally therealong. Such
strengthening ribs are also preferable in connection
with the inner rail portions defining the pockets 40
since the entire weight of the stack rests upon the
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~pocket defining portiens. In this regard, it will be noted
that in the preferred embodiment shown, the side walls
-are of inverted U-shaped cross-sectional configuration
including inner and outer wall panels 54 and 56 con-
nected at their upper-ends by a bight portion. As best
shown in FIG.-4, the outer wall panel 56 of each side
wall forms an extension of each outer wall portion 38
and the associated inner wall panel 54 has its outer
edge integrally connected with the outer edge of the as-
sociated inner ‘rail portion -26. In the embodiment
‘shown, the side wall construction is reinforced by a plu-
-rality of cross ribs and it:will be noted that the end por-
‘tion of each side wall:adjacent each end wall extends
downwardly from the bottom wall to provide additional
floor engaging -support for the lowermost tray of a
stack. As best shown in FIG. 2, the floor engaging por-
“tions at eachend of the side walls are spaced apart a
distance sufficient to receive a hand truck or the like
.therebetween. This.construction, whereby the end por-
tions of the side walls'form extensions of the floor.en-
gaging structures -and:pockets 40 of the end walls, is
“particularly useful when the post arrangement is em-
bodied in the side walls. With this arrangement, the en-
gagement of the posts-within the bottom wall openings
which are provided to'receive the posts insure a nesting
relation which. is free of substantial relative horizontal
“movement in any dire¢tion as is indicated in the afore-
said Bockenstette patent. Where the post arrangement
is not used, the floor engaging side wall end portions
.are preferably provided with slots to receive the upper
‘nesting surfaces 22 of the side walls to provide this
function.

‘Referring now more-particularly to FIGS. 5-8, the
‘reinforcing rib construction for the inner and outer
rails is' best shown therein. With reference to FIG. §,
the' rib-construction provided outwardly of the inner
wall ‘panel ‘54 of each-side wall end portion is in the
‘form of a web 58 integrally interconncted with the
outer edge of the associated inner rail in its juncture
'with the adjacent wall panel 54, with the adjacent lower
surface of the rib'portion 30 and with the interior sur-
face of the adjacent outer rail portion 28. The web 58
is provided with a shallow notch 60 in its lower surface
of a depth’ sufficient to accommodate the upper rail
portion 42 at a position adjacent the cam surface 46.

As*best shown in FIG. 6, the strengthening rib con-
_struction ‘provided in ‘the socket defining portions of
each of the lower rails26 and 28 is in the form of op-
posed pairs of generally triangular ribs 62. As shown in
‘FIG.-4, here-are three:longitudinally spaced pairs of
ribs 62, each. pair having upper rail portion engaging
surfaces which are convexly curved and-converge up-
-wardly toward each other to the lower surface of the rib
portion 30. As best shown in FIG. 8, the rib construc-
tion  provided in the central portlon of each pair of
inner-and outer rails 26 and 28 is in the form of pairs
.of longitudinally-spaceditriangular ribs 64, similar to
the ribs-62, with the upper rail engaging surfaces of
-each: pair'spaced apart-at their juncture with the asso-
ciated rib-portion 30 a distance greater than that of the
‘ribs62.-

The tray 10, constructed as set forth above when uti-
lized with a plurality of-similar or like trays-10, provides
the following two basic functional capabilities in opera-
tion. First, when empty a plurality of trays 10 can be
disposed in nested relation with respect to each other
‘to form a stack in-which adjacent trays are disposed in
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a 90° rotational orientation. with respect to each other.
Second, when filled, a plurality. of trays 10 can"be dis-
posed in a stacked relation with respect to-each other
to form a stack in which all of the trays have the same
orientation with respect to each other. Insofar as the
nesting capability is concerned, the structure provided
and the manner of operation is essentially the same as
that described in the aforesaid patents and hence ‘no
further detailed description of this operation is neces-
sary. With respect to the stacking function, the upper
and lower stacking rail means 16 and 18, constructed
in accordance with the principles of the present inven-
tion, serve to perform this function. The preferred con-
struction as described above has the added functional
capability of facilitating the formation of a stack of
trays in stacked relation by permitting each tray to'be
moved in sliding supported relation into stacked rela-
tion and further, the additional functional capability
that once the vertical stack of trays has been formed,
the stack can be handled readily with the.use of a hand
truck or the like by picking up the stack with the hand
truck from either side wall or either end wall. This lat-
ter functional capability of being able to handle a-stack
of trays in stacked relation with a hand truck fromei-
ther end wall of the stack constitutes a functional capa-
bility which was not provided in the tray constructions
such as disclosed in the aforesaid patents. While the
trays of the aforesaid patents obtain the added func-
tional advantage of being able to move each tray into
stacked relation by a sliding supported movement, the
structure and cooperation by which this function: is
achieved by the present construction varies theréfrom,
due to the added capability provided.

It will be understood that the capability of handlmg
a stack of trays with a hand truck from either end wall
of the stack is obtained by the provision of the recesses
32 formed in the lower stacking rail means .18 on'the
end wall of each tray.- The structure and operation of
the present tray construction for performing the func-
tion of enabling the same to be moved in-sliding sup-
ported rélation into stacked position is best understood
by reference to FIGS. 9-12. Initially, it will be noted
that when two trays are disposed in stacked relation-
ship with respect to one another as shown in FIG. 12,
the upper stacking rail means 16 of the lowermost tray
engages within the lower stacking rail means 18 of the
uppermost tray-and that this interengagement prevents
substantial relative horizontal ' movement between the
two trays'in any-direction. Of course, it would be possi-
ble in effecting this inter-engagement for the operator
to initially manually support the upper tray in a position
of vertical alignment over the uppermost tray: of the
stack and then to simply lower it into siipporting rela-
tion. Such a mode of operation requires that the opera-
tor effect an alignment of the tray in two directions
while manually supporting the tray. Aside from the in-
convenience of this requirement, the difficulty. of ac-
complishing an operation of this type as the:stack grows
higher than the operator’s head presents a serious dis-
advantage. ‘

By. providing.for the movement of the tray in sliding
supported relation into its stacked position, such incon-
veniences and difficulties are eliminated since the ini-
tial engagement of the tray requires.the operator to es-
tablish alignment in only one direction with only a por-
tion of the tray over the uppermost tray. Thus, in nor-
mal operation, the opeator grasps a tray along the hand
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openings provided in the end walls and moves the tray
into an initial position on the uppermost tray of the
stack being formed with a leading side wall extending
outwardly from the operator. The operator car then
simply by aligning the end walls move the leading side
wall portion of the tray 10 into supporting relation to
the uppermost tray of the stack. During the initial for-
mation of the stack, as where the lowermost tray of the
stack is supported on the floor, the leading end wall of
the tray will extend downwardly from the operator and,
to facilitate alignment of the end walls, each outer wall
portion 36 has its lower surface formed with guide or
centering groove 66. )

It can be seen that the grooves 66 in the leading end
wall will engage the central upper rail portions 44 and
due to their centering shape serve to eliminate the need
for extreme accuracy of manual alignment in the initial
engagement while at the same time insuring accurate
alignment after initial engagement has taken place.
Once the centering grooves 66 in the leading end wall
have been engaged with the central upper rail portions
44, the operator can lower the trailing side wall portion
of the tray into supporting relation on the uppermost
tray of the stack. FIG. 9 shows the position of the tray
after this movement by the operator and it will be noted
that the trailing side wall portion of the tray is sup-
ported by engagement of the trailing upper rail portion
42 with the rib portion 30 while the leading side wall
portion of the tray shifts from the engagement of the
groove 66 with the central upper rail portions 44 to the
engagement of the inner wall portions 38 therewith.
The tray 10 is now completely supported on the upper-
most tray of the stack and can be moved by a sliding ac-
tion without manual support from such position into
the fully stacked position shown in FIG. 12. FIG. 10 il-
lustrates that as the sliding movement progresses, the
trailing inner wall portions 38 will engage the trailing
cam surfaces 46 so that the support of the trailing side
wall portion of the tray is shifted thereto. The tray then
moves with support of this type until the leading inner
wall portions 38 move into engagement with the lead-
_ ing cam surfaces 50, as shown in FIG. 11. This move-

ment insures that upon further horizontal movement
toward the stacking position, the outwardly facing sur-
faces of the leading inner wall portions 38 will be in a
vertical position to contact the vertical stop surfaces 48
provided on the leading rail portions 42 when the tray
10 reaches the stacking position. Simultaneously with
this engagement, the trailing inner wall portions 38
move beyond the trailing stop surfaces 48 permitting
the trailing side wall portion of the tray to drop down
so that the trailing upper rail portions 42 engage within
the trailing sockets 40.

The greater spacing provided between the ribs 64 as-
sociated with the central portion of the lower rails, as
shown in FIG. 8, is desirable to minimize the interfer-
ence between such ribs when the tray is moved in the
supported relation such as illustrated in FIG. 9. The

- closer spacing of the ribs 62 as shown in FIG. 6 serves
to limit horizontal movement in a direction parallel to
the side walls of the tray when the tray is disposed in
stacked relation as shown in FIG. 12. It will be noted
that the arrangement is such that the ribs 62 are always
maintained in spaced relation above the upper stacking
rails until the final movement is reached, which move-
ment is essentially vertical rather than horizontal.
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It thus will be seen that the objects of this invention
have been fully and effectively accomplished. It will be
realized, however, that the foregoing preferred specific
embodiment has been shown and described for the pur-
pose of illustrating the functional and structural princi-
ples of this invention and is subject to change without
departure from such principles. Therefore, this inven-
tion includes all modifications encompassed within the
spirit and scope of the following claims.

I claim:

1. In a nesting and stacking tray for bakery goods and
the like comprising a rectangular bottom wall having a
pair of opposed parallel end walls extending upwardly
from opposite ends thereof, upper stacking rail means
along the upper edge of each end wall, lower stacking
rail means along the lower edge of each end wall com-
plementary with said upper stacking rail means so as to
enable said tray to be slidably supported on a like tray
for generally horizontal movement in the direction of
extent of said end walls into a stacked position of verti-
cal alignment and to be stably supported in said stacked
position against substantial horizontal movement in any
direction out of said stacked position, said tray includ-
ing opposed side walls of a horizontal extent greater
than the horizontal extent of said end walls extending
upwardly from said bottom wall between said side
walls, said side walls having nesting surface means
formed in the upper portion thereof for supporting a
like tray disposed in a 90° horizontally rotated orienta-
tion in a nested position therein when said tray is empty
to a depth permitting said tray to support another like
tray in said stacked position thereon above the tray
nested therein, the improvement which comprises said
bottom stacking rail means extending downwardly
from each end wall below said bottom wall and having
a recess formed in the lower central portion thereof de-
fining floor engaging structures on opposite sides
thereof, each of said recesses being of a size to receive
a hand truck or the like therein when said tray.is sup-
ported on a floor or the like by said floor engaging
structures, each of said floor engaging structures in-
cluding transversely spaced inner and outer rail por-
tions having straight lower surfaces for engaging a floor
or the like to support said tray thereon, an integral
outer wall portion extending transversely from the
outer edge of said outer rail portion in generally flush
relation to the exterior surface of the associated side
wall and an integral inner wall portion extending trans-
versely between said inner and outer rail portions at a
position spaced inwardly of the associated side wall,
each pair-of inner and outer rail portions defining with
the associated inner and outer wall portions an upper
rail portion receiving pocket, said upper stacking rail
means including a pocket entering rail portion extend-
ing upwardly from each end wall at positions spaced
vertically above each pocket thereof and a central rail
portion extending upwardly from each end wall be-
tween the pair of pocket entering rail portions asso-
ciated therewith, each of said pocket entering rail por-
tions including a cam surface extending upwardly and
inwardly from the associated side wall and an inwardly
spaced inwardly facing generally vertically extending
stop surface, each of said inner and outer wall portions
having lower rail engaging surfaces spaced slightly
above the straight lower surfaces of the associated
inner and outer rail portions, the common interior sur-
face of each inner wall portion facing outwardly and



3,780,905 .

9
extending generally vertically for engaging a stop sur-
face of a corresponding pocket entering rail portion of
a like tray when disposed in stacked relation thereon.
2. The improvement as defined in claim 1 wherein
the inner and outer rail portions of each end wall con-
stitute portions of continuous inner and outer rails ex-
tending the entire horizontal extent of said end walls.
3. The improvement as defined in claim 2 wherein

the inner and outer rails are strengthened by a plurality

of longitudinally spaced pairs of opposed transversely
spaced ribs, each pair of ribs associated with said inner
and outer rail portions being spaced transversely apart
a distance less than the transverse spacing between the
ribs associated with the remaining central portions of
said inner and outer rails.

4. The improvement as defined in claim 3 wherein
each of said end walls includes a flange formed on the
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upper edge thereof extending outwardly adjacent the
associated upper rail portions, said flanges having
upper surfaces generally conforming to the shape of the
lower surfaces of said outer rails so that a like tray is
supported on said tray in said vertically stacked posi-
tion by the engagement of the lower surfaces of the
outer rails of said like tray with said upper surfaces of
said flanges.

5. The improvement as defined in claim 1 wherein
each side wall includes an end portion adjacent each
end wall formed by inner and outer wall panels, each
of said outer wall panels forming an integral extension
of the associate outer wall portion and each inner wall
panel having its outer edge integrally connected with

the outer edge of the associated inner rail portion.
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