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57 ABSTRACT 
A tray suitable for formation from thermoplastic resin 
capable of containing a multiplicity of frustro-conical 
containers is provided. Adequate strength to resist lat 
eral and longitudinal compression and to resist twist 
ing distortion is provided by a system of webs which 
constitute a girder structure with the walls and bottom 
of the tray. The whole is so formed as to provide easy 
access to the contents while retaining such contents in 
a desired stable relationship, one with the other. The 
tray is adapted to modification for packaging and dis 
pensing of two or more different types of contents in 
an attractive arrangement suitable for serving, e.g., for 
concurrently serving of individual cream and sugar 
portions in aircraft and the like. 

1 Claim, 6 Drawing Figures 
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TRAY 

BACKGROUND OF THE INVENTION 

The invention is concerned with packaging and dis 
pensing of individual portions of food products, partic 
ularly those of liquid or semi-liquid nature. Such items 
as individual one-ounce portions of coffee cream, por 
tions for individual serving of yogurt or ice cream, and 
many other like products, are packaged in frusto 
conical containers adapted to rest on the small circular 
end as a bottom and be consumed after removal of a 
circular cover from the large circular end. This is an ar 
rangement of lessened stability since the small bottom 
end renders the container relatively easily upset and 
subject to leakage if the cover fits imperfectly. 
The covers are generally of chipboard or plastic 

adapted to be received in a groove on the inner surface 
of the container adjacent the top or clamp about the 
top by means of skirt about the periphery of the cover. 
The containers are filled and closed by automatic ma 
chinery subject to minor malfunction and the elements 
to be fitted (container and closure) are also subject to 
imperfection arising from defects in material or mal 
function of the machinery by which they were formed. 

DESCRIPTION OF THE PRIOR ART 

Packaging of these containers has been, of necessity, 
carefully planned and executed to avoid upset of the 
containers during shipping and dispensing. This has 
been achieved by means which do not provide attrac 
tive appearance and hence, may not be satisfactorily 
used for serving the individual portions. 
Typically, the frustro-conical containers are pack 

aged in chipboard or cardboard cartons with the wide, 
covered end up. Probability of accidental upset can be 
reduced by packaging in cartons which tightly fit the 
number of containers to be packaged. This, of course, 
rules out machine filling of the cartons. An insert, of 
chipboard or the like, may be provided with round 
openings approximating diameter of the container at 
points intermediate their ends and thus provide added 
stabililty to the package. 

SUMMARY OF THE INVENTION 

The invention provides a lustrous, attractive tray for 
packaging a multiplicity of individual food portions in 
stable relationship for shipment after an overwrap is 
applied to the open upper portion of the tray. Upon re 
moval of the overwrap, the package constitutes an at 
tractive service tray filled with the food product to be 
so dispensed. The tray is formed to provide an individ 
ual cell for each frustro-conical container, which cell is 
slightly larger than the container and provided with 
guidance surfaces for the container to facilitate ma 
chine filling. By reason of the stability so provided, a 
number of filled trays may be stacked one upon the 
other to a desired height. The trays are so formed that 
they nest snugly within each other to reduce bulk when 
empty. 
The individual cells are completely surrounded by 

surfaces of the tray only for a minor portion of the cell 
height to provide ready finger access to individual con 
tainers and for a strengthening effect presently to be 
discussed. 

In one preferred embodiment, illustrated in the draw 
ings annexed hereto, the tray is adapted to shipping and 
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2 
dispensing of individual one-ounce portions of coffee 
cream in frustro-conical containers and individual one 
teaspoon portions of sugar in envelopes. 

THE DRAWINGS 

FIG. 1 of the annexed drawings is a perspective view 
of a tray according to this invention for shipping and 
dispensing one-dozen coffee cream portions and one 
dozen sugar portions; 
FIG. 2 is a front elevation of the tray of FIG. 1; 
FIG. 3 is a partial section on line 3-3 of FIG. 1; 
FIG. 4 is a section on line 4-4 of FIG. 2; 
FIG. 5 is a partial section on line 5-5 of FIG. 2; and 
FIG. 6 is a plan view of the tray shown in FIG. 1. 
DESCRIPTION OF PREFERRED EMBODIMENTS 

The exemplary tray shown in the drawings is, as 
stated, adapted for shipping and dispensing machine 
filled individual servings of coffee cream and sugar. As 
such, it is particularly well adapted to use in serving 
coffee on aircraft where any saving of time for the busy 
stewardesses is of major importance. The tray is readily 
filled by automatic machinery or by hand, an overwrap 
of plastic film is applied, and a desired number of such 
packages are set abroad the aircraft in stacked relation. 
To use, the stewardess strips the overwrap from a pack 
age and presents it to the passengers as a serving tray. 

In order that the tray of this invention be suitable for 
discard after a single use, it is preferably formed of rela 
tively inexpensive substance such as foamed plastic, 
molded fiber pulp and the like. Also, it is preferred that 
the tray be susceptible of formation by high-speed, au 
tomatic machinery as known in the foamed plastic and 
molded pulp arts. Such high-speed, automatic equip 
ment is most economically designed with each mold 
being in one piece, cooperating male and female molds 
for foamed plastic or screen molds for pulp. These con 
siderations impose certain severe constraints on per 
missible forms of the molded article. 

It is a principal object of the invention to provide a 
package, particularly for foods, which is readily fabri 
cated of such low cost materials having substantial heat 
insulating qualities on automatic, high-speed machin 
ery. It is a further object that the open package, as sup 
plied for filling and closing shall be nestable in the 
sense that a large number of empty packages can be 
stacked together, each within the cavities of an adja 
cent carton, such that the volume occupied is very little 
more than the sum of the thicknesses of walls of the 
packages. Such nesting results in major economies in 
shipping and storage. It is a further object that the 
empty packages be readily denested; that is, the empty 
packages in a stack should be capable of easy, rapid 
and uniformly smooth removal from the stack at either 
end for convenience and low cost of the filling and clos 
ing operation. 
The invention has, as additional objects, a rugged 

structure resistant to mechanical damage. It is intended 
that the package may be totally enclosed by films or 
like which protect the contents. 

In addition to the constraints imposed by nature of 
the molding technique, it will be appreciated that a tray 
for the present purposes must have strengths which 
render it reliable in the intended uses. It must have ade 
quate resistance to lateral, longitudinal and diagonal 
compression to protect the contents during transfer 
from filling station to supply depot, as at an airport, and 
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from supply depot to point of use. The tray must also 
have high resistance to force tending to twist the same 
about a lateral, longitudinal or diagonal axis (i.e., it 
must not be prone to 'hinge' on any such axis) that it 
can be used as a serving tray extended to an airline pas 
senger when grasped by a stewardess at a side, an end, 
O CO. 

These strength requirements in an article subject to 
the constraints discussed above pose an interesting en 
gineering problem. According to the present invention, 
that problem is solved by providing certain specific 
girder elements of confining surfaces for the articles 
contained in the tray and interconnecting webs to 
strengthen the structure as a whole. 
These and other objects and advantages of the inven 

tion are embodied in a combined cream and sugar 
package/serving tray formed of polystyrene foam as il 
lustrated by the annexed drawings. 
As seen in FIG. 1, the exemplary tray provides six 

cells 10 for receipt of six individual one-ounce cream 
servings on each side of a centrally disposed bin 11 
adapted to receive single serving envelopes of Sugar; 
generally twelve sugar envelopes, equivalent to the 
twelve cream servings in the tray. A rim 12, extending 
about the top periphery of the tray, provides a strength 
ening flange in the nature of a right angle beam with re 
spect to the walls 13 of cells 10 and the end walls 14 
defining the ends of bin 11. This beam provides a large 
measure of resistance to distortion under stresses paral 
lel to the flange 12. Stresses having a component vector 
normal to the plane of flange 12 are counteracted and 
the resistance to stresses parallel to flange 12 is en 
hanced by structure intermediate the cells 10. 
Side walls 13 of cells 10 are generally arcuate in hori 

zontal section and sloped to diverge from the center 
lines of the cells in an upward direction as shown. The 
lines of junction of such walls 13 with cell bottoms 15 
provide beam effects that cause the cells to individually 
retain their integrity against distorting forces. In addi 
tion, posts 16 are formed between adjacent cells 10 to 
retain the frustroconical containers in place in the cells 
O. 
Intermediate posts 16 and between certain posts 16 

(namely those spaced one cell diameter from flange 
2) and the outer extremes of walls 13 are webs 17. 

The webs are constituted by layers of the polystyrene 
foam which separate to become two distinct divergent 
layers at a saddle 18 intermediate the extremity of each 
web 17. To achieve their full purpose of strengthening 
the tray, the saddles 18 of webs 17 must be spaced sub 
stantially below the flange 12 and the tops of posts 16 
and substantially above the bottom of the tray as typi 
fied by bottom 15 of a cell 10. 
The posts 16 preferably terminate at an upper level 

lying in the plane of the upper surface of flange 12. 
Generally the tray will be so formed with reference to 
the containers to be packaged therein that the contain 
ers will extend at least some measure above the upper 
surface of flange 12. Filled packages will thus be 
readily loaded and contents readily removed because 
rims of the containers project above the tray. Such con 
tainers have great strength against stresses parallel to 
the axes of the containers and will provide the strength 
for vertical stacking of filled trays in which the bottom 
of one tray rests on tops of containers packaged in the 
next tray therebelow. It will be seen that posts 16 may 
have their upper termination below the level of upper 
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4. 
surface of fiange 12, but above saddle 18. A less desir 
able air is ment has posts 16 extending to a higher 
level that finge 12. This can lead to unstable stacking 
of filled trays when the frustro-conical containers ex 
tend to the same level as, or only slightly above, flange 
12. 

It will be seen that the invention provides a useful 
tray for packing, storing, transporting and dispensing 
individual servings of food in frustro-conical contain 
ers. The novel tray is readily formed in and released 
from molds of conventional high-speed automatic 
molding machinery and nests snugly in stacks for mini 
mum space requirements for storage and shipping of 
unfilled trays. The filled trays are conveniently stacked 
for storage and transport and provide stable reliable 
trays for service under conditions which may make it 
expedient for the server to grasp the tray by one side, 
one end or a corner. 
Although the invention has been here illustrated as 

embodied in a combination tray for cream and Sugar, 
it will be understood that the principles there embodied 
may be utilized in single purpose trays for packaging 
and dispensing only frustro-conical containers or to 
other multiple purpose trays. The invention may be ap 
plied to any such structure having at least two adjacent 
cells for receipt of frustro-conical containers thus per 
mitting use of a web 17 characterized by a saddle 18. 
The invention is particularly effective for trays to re 

ceive at least four frustro-conical containers, whereby 
the four cells will be arranged in a pattern in which the 
axes of the cells define corners of a square, permitting 
use of four webs 17 and associated saddles 18 arranged 
in two lines of two webs each, the lines being at right 
angles to each other. 

claim: 
1. A one piece foamed plastic tray for transportation, 

storage and dispensing of different articles including 
frustro-conical containers disposed to rest on the small 
end and having an upper large end open for filling and 
discharge of contents; said tray being formed to pro 
vide a centrally disposed bin portion and two cell por 
tions, one on each side of said bin portion; 

a. a flange extending outwardly about the upper pe 
riphery of said tray; 

b. said bin portion comprising a generally rectangular 
bottom wall and side walls integral with said bot 
tom wall extending upwardly and outwardly there 
from, two of which side walls are integral at the 
upper edge thereof with said flange and two of 
which adjacent said cell portions extend upwardly 
to posts having an upper surface in the plane of said 
flange and which are interrupted between said 
posts as hereinafter recited with respect to walls of 
cells; 

c. each of said cell portions comprising a plurality of 
cells each having a flat circular bottom wall in the 
plane of the bottom wall of said bin portion and 
side walls which diverge upwardly from said bot 
tom wall to posts having an upper surface in the 
plane of said flange interrupted by openings be 
tween adjacent cells and between said bin portion 
and cells adjacent thereto by openings upwardly 
from a point intermediate said bottom wall and the 
upper surface of said posts; 

d. and webs of foamed plastic constituted by the por 
tions of said side walls of adjacent cells and of said 
bin portion below said interruptions connected 
across their upper edges to provide girders which 
afford strength to the tray, 

each of said cell portions having at least four cells, the 
same being arranged in a pattern in which the axes of 
four adjacent cells define the corners of a square. 
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