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57 ABSTRACT 

An egg carton structure comprising a carton cover 
member joined to a cellular bottom member with a 
locking flap attached thereto whereby such a carton, 
when in a closed position, is maintained in a releasably 
locked position by cooperation of locking elements 
located on the locking flap and the front wall of the 
carton cover member. The cellular bottom member is 
characterized by having individual egg-retaining cells 
specifically designed to minimize or eliminate egg 
breakage when compressive forces are applied against 
the closed carton. 

1 Claim, 16 Drawing Figures 
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EGG CARTON CELL STRUCTURE 

BACKGROUND OF THE INVENTION 
I. FIELD OF THE INVENTION 
This invention relates to the structure of disposable 

egg-cartons which may be fabricated from materials 
Such as molded pulp, paste board, and plastic, includ 
ing expanded or formed plastics such as polystyrene 
foam for example. The carton is particularly charac 
terized by having a bottom cellular section, a locking 
flap hinged to one longitudinal edge of the bottom sec 
tion and an inverted dish-like cover section hinged 
along the opposite edge of the bottom section. The bot 
tom portion of the cells in the carton cellular section 
are provided with individual cell feet to impart carton 
stability when the carton is positioned on a flat surface. 
The carton's cellular bottom section includes transver 
sely extending walls intermediate pairs of egg cells to 
impart lateral strength to the carton and to prevent 
twisting thereof when loaded with eggs. 
The carton latching flap is adapted to coact with the 

cover for retention of the carton in a releaseably locked 
position. 

II. Description of the Prior Art 
Egg cartons of this general type have been common 

in the art for many years. An early type is shown by the 
patent to Cox U.S. Pat. No. 2,517,465 in which a car 
ton latching flap is positioned exteriorly of the carton's 
top section front wall, tabs being located at opposite 
ends of the latching flap for insertion into slits located 
in the cover front wall to lock the carton in a closed 
position. Cartons of the same general nature but having 
an inner latching element are shown by Schilling U.S. 
Pat. No. 2,600,130 in which the latching flap is ex 
tended to provide upper cells intended to afford greater 
protection to the packaged eggs. Schilling provides a 
friction type latch in which a protrusion in front of the 
flap engages a matching recess in the cover. 
Cox U.S. Pat. No. 2,771,233 discloses an egg carton 

structure having a bottom cellular section, substantially 
similar to prior art cellular sections, wherein adjacent 
eggs in each of the two longitudinally extending rows of 
ceils are separated by concave cell wall portions 19 
positioned below the uppermost level of the bottom 
cellular section. Such an arrangement offers no positive 
separation between adjacent eggs to effectively guard 
against egg breakage problems as opposed to applicant 
s’unique egg cell construction. 

SUMMARY OF THE INVENTION 

The egg carton construction of the present invention 
comprises a bottom cellular section having hinged 
along one longitudinal edge thereof an inverted dish 
like cover section, and a latching flap hinged to the op 
posite longitudinal edge of the bottom cellular section. 
The bottom cellular section comprises a plurality of 
contoured walls defining egg-receiving cavities ar 
ranged in two rows of six each. The walls between the 
rows of cavities extend upwardly to form projecting tips 
and at least one partition wall is located between ad 
jacent cavities in a row which are substantially the same 
height as the projecting tips and which walls extend 
completely across the rows of cavities in the carton 
structure. The base portions of the egg receiving cavi 
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2 
ties are further characterized by having carton stabiliz 
ing cell-feet which may be generally positioned to ex 
tend outboard of the carton proper. In certain in 
stances, to facilitate carton denesting on automatic 
denesting equipment, one or more of the cell feet may 
be located in an inboard position with respect to the 
carton proper. 
The carton structure of the present invention in 

cludes a carton locking system which, in addition to 
providing positive but manually releasable engagement 
of the carton sections in the closed position of the car 
ton, imparts rigidity to the carton front wall cover and 
latching flap and also provides proper guidance of the 
carton sections upon closing to insure proper seating 
and positive engagement of the carton latching ele 
ments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Specific embodiments of the egg carton structure of 
the invention are illustrated in the drawings wherein: 

FIGS. 1, 2 and 3 respectively are perspective views of 
one form of the carton in varying stages of closure; 

FIGS. 4 and 5 are sections along the lines 4-4 and 
5-5 of FIGS. 2 and 3 respectively illustrating how the 
carton latching elements engage upon closure. 

FIG. 6 is a fragmentary view of a series of carton 
cover members in nested arrangement; 

FIG. 7 is a cross sectional view taken on line 7-7 of 
FIG. 1 illustrating the cell and cell-foot configuration of 
the carton; 

FIG. 8 is a planar view of the undersurface of the car 
ton bottom cellular section illustrated in FIGS. 1 
through 3. 

FIG. 9 is a top-planar view of a specific form of egg 
retaining cell; 

FIG. 10 is a cross-sectional view taken on line 10 
10 of FIG. 9 illustrated; 

FIG. 11 is a cross-sectional view taken on line 11 
11 of FIG.9; 

FIG. 12 is a rear-elevational view of the egg-retaining 
cell illustrated in FIG. 9 and taken on line 12-12 of 
FIG.9; 

FIG, 13 is a front-elevational view of a fragmentary 
section of a carton-bottom cellular portion; 

FIG. 14 is a top-planar view of another specific form 
of egg-retaining cell; 

FIG. 15 is a cross-sectional view taken on line 15 
15 FIG. 14; 

FIG. 16 is a cross-sectional view of a series of car 
bon-bottom cellular members in nested arrangement. 

BRIEF DESCRIPTION OF PREFERRED 
EMBODIMENTS 

As illustrated in the drawings, the carton structure of 
the present invention comprises a cellular bottom tray 
portion 11, a cover 12, and a latching flap 13. The tray 
portion is formed to provide a plurality of cells 14 for 
reception of eggs. The cover 12 is formed integrally 
with the tray 11 and connected thereto by a portion of 
reduced thickness constituting a hinge 16. 

Latching flap 13 is formed integrally with the tray 11 
and is connected thereto by a line of reduced thickness 
constituting a resilient hinge 17. 
As formed in a mold, the three portions of the carton 

are in their greatest extended position such that the 
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flange 18 of the cover lies in the same plane as flange 
15 of the tray and the latching flap 13 lies extended out 
to the other side of the carton as formed. This imparts 
to the hinges 6 and 17 a bias toward extended position 
even when the carton assumes the completely closed 
position as illustrated in FIG. 3. 
With particular reference to the cover 12, this is con 

stituted by upper surface 19 which, in the embodiment 
shown is essentially planar except for a recess 20, es 
sentially as shown. Molded integrally with the top sur 
face 19 are side walls 21, back wall 22 and front wall 
23. Formed in the front wall are recesses constituted by 
depressed surfaces 24 and webs 25 of a structure such 
as to impart to the front wall a high degree of strength 
and rigidity capable of supporting burdens of cartons 
stacked one above the other and of maintaining align 
ment of the front surface for efficient action of the 
latching mechanism characteristic of this invention. 
The latch elements of the cover are constituted by de 
tents 26 formed of recessed surfaces and webs similar 
to those of the guiding elements, but terminating in a 
free edge 27. 
Formed in the latching flap 3 are recesses con 

stituted by recessed surfaces 28 and webs 29 compli 
mentary to the recesses in the cover front wall 23. It 
will be noted that the cover recesses and the flap 
recesses are wedge shaped and complimentary in form. 
This structure assures that these guidance elements 
shall become engaged after cover section 12 is rotated 
into closed position, and that as the flanges 15 and 18 
approach contact, the complimentary recesses fit 
snugly together and assure positive latch engagement. 
The latching element of latching flap 13 is con 

stituted by a recess similar, but shorter in extent, than 
those which impart strength and guidance. A recessed 
surface 30 is connected to the main body of the flap by 
webs 31. The essentially web shaped recess terminates 
short of the upper edge of the flap to provide a latching 
bar 32 above the recess. Upon rotation of the cover to 
closed position, the detent 26 enters into the recess 
bounded by webs 31 and detent edge 27 engages the 
latching bar 32. This manner of closure is more fully il 
lustrated in FIGS. 2, 3, 4 and 5 showing how the rigid 
face of the cover front wall presses latching flap 13 
rearward against its resilient hinge 17 until the latch 
elements are engaged as illustrated, in FIGS. 3 and 5. 
To provide stability of the carton when set on a flat 

surface, it is preferred that the bottom outward portion 
of cells 14 be provided with feet 36', details of which 
appear in FIGS. 7 and 8. As more clearly illustrated in 
FIG. 8, which is a planar view of the bottom cellular 
section , cell feet 36 extend outboard of the carton 
with the exception of the cell feet 36' which, in a 
specific embodiment of the cartons of the present in 
vention as illustrated in FIG. 8, extend inwardly of the 
carton bottom member 11. This inward extention of 
cell feet 36 in certain specific embodiments of the car 
ton structure of the present invention, has been found 
desirable to facilitate carton denesting when such car 
tons are denested on particular types of automatic 
denesting equipment. It should be noted, however, that 
cell feet 36", as contemplated within the scope of the 
present invention, may all extend in a uniform 
direction. for example all of the cell feet 36' may ex 
tend outwardly, i.e. generally in a transverse direction 
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4. 
with respect to the longitudinal extent of cellular bot 
tom section 11. 
According to the present invention, the cellular bot 

tom section 11 of the cartons of the present invention is 
formed with transverse walls 37 which extend across 
the egg carton, to link the walls of two egg receiving 
cavities together. Thus, transverse walls 37 are formed 
to separate all pairs of transversely aligned egg cells 14 
from one another. Small upstanding tips 42 comprising 
the inner longitudinal walls of the cells 14, in addition 
to providing positive egg separation, permit insertion of 
fingers to remove individual eggs without breakage. 
Transverse wall 37, has sloping sides 38 and 39. At the 
lowermost point of the sloping sides 38, 39 seen from 
the top, that is where sloping sides 38, 39 intersect with 
side 40, a ridge 41 (FIG. 8) is formed which intercon 
nects the lower portions of the egg cells 14 to provide 
additional stiffness to the entire structure and prevent 
deformation upon twisting stresses which may be ap 
plied thereto during normal processing and handling of 
such cartons. Further, one of the transverse ribs 37 
which is located in the central portion of the bottom 
cellular section 11 is positioned so that when the cover 
is in closed position, it will abut against the lower edge 
20' of central recess 20 located in the planar top sec 
tion of carton cover member 12. This abuting relation 
ship further serves to reinforce the carton and to resist 
crushing forces which may be applied to the carton 
during usage thereof. It will be noted, as illustrated in 
FIG. 8, a rigidifying effect is imparted to the cellular 
bottom section of the cartons by virtue of the continui 
ty of the base of flange 15, hereinbefore described, 
which extends in a non-interrupted fashion completely 
around the periphery of bottom cellular member 11. It 
has been shown that such a construction, i.e. flange 15 
extending in such an uninterrupted fashion, insures ex 
tremely high resistance to applied torsional and flexural 
forces which may be applied to the carton bottom sec 
tion of the present invention during normal handling 
and usage thereof. 
As illustrated in FIGS. 1 through 3 and 6, side walls 

21 of the carton cover section 12 are provided with an 
integrally molded rib like projection 2'. Rib member 
21 located at the lower edge of side walls 21 of cover 
section 12, insures that when a plurality of cartons are 
positioned in nested relationship (see FIG. 6), the car 
ton cover sections do not become so firmly nested 
together whereby they become wedged, on inside the 
other, thereby creating difficulties when attempts are 
made to denest individual cartons from a group of 
nested cartons. Thus, as shown in FIG. 6, rib member 
21 insures that a slight separation to facilitate denest 
ing, is maintained intermediate individual cover men 
bers 15 when the cartons are in nested relationship. 
Among some of the types of plastic materials which 

are suitable for fabrication into the carton structures of 
the present invention are polyolefins such as 
polyethylene, polypropylene, and polybutene; 
polystyrene; high impact polystyrene; polyurethane; 
polyvinylchloride and others. A particular material 
which has been found to be well suited for fabrication 
of the present carton structures is foamed polystyrene. 
The closed cell structure of the foamed polystyrene 
results in a material which rapidly reaches equilibrium 
with atmospheric moisture and therefore exerts no dry 
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ing effect. The foam material itself is extremely light 
weight permitting ease of handling and transport. 
As hereinbefore indicated, a preferred material em 

ployed in the formation of the carton structures of the 
present invention is plastic and in particular, foam ther 
moplastic materials and especially polystyrene foam. 
The polystyrene foam may be manufactued utilizing 
any one of the number of conventional extrusion 
techniques, for example, extrusion of foamable 
polystyrene beads, i.e., beads which have a blowing 
agent already incorporated in them prior to delivery to 
an extrusion apparatus or, for example, by direct injec 
tion extrusion techniques wherein a foaming agent is 
added to a molten mass of polystyrene contained within 
an extruder prior to extrusion thereof from a die ori 
fice. See U.S. Patent 3,444,283, Carlson. 

After the polystyrene foam sheet material has been 
produced utilizing conventional extrusion techniques 
as discussed above, it may be molded to form the car 
ton structures of the present invention. In general, it is 
desirable to preheat the formed polystyrene sheet be 
fore it is molded in order to assure that the sheet will be 
at a sufficiently elevated temperature to permit rapid 
forming of the desired structure in the mold. 

After preheating the formed polystyrene foam sheet, 
the cartons of the present invention may be con 
veniently formed utilizing a molding operation such as 
matched molding, for example. 
The processed employed for forming the cartons 

may best be understood by a description of a specific 
embodiment as illustrated in the following example, 
however, such a description is solely for purposes of ill 
lustration and is not to be construed in a limiting sense. 
For example, the following embodiment sets forth 
rather specific process and operating conditions em 
ployed when preformed polystyrene foam is employed 
as the starting material for the structure and, of course, 
such conditions will normally vary when other plastic 
materials are employed. 

EXAMPLE I 

A preformed sheet of polystyrene foam material with 
an average density of about 7 pounds per cubic ft. and 
approximately 110 mils thick was fed into a radiant 
preheat oven and heated to a temperature of approxi 
mately 225 F. Upon emerging from the preheat oven, 
the polystyrene sheet was approximately 200 mils thick 
as a result of the expanding action of the residual blow 
ing agent, in this case pentane, which remains en 
trapped within the polystyrene cells after it is extruded. 
The residence time of the polystyrene in the oven was 
approximately 5 to 2 seconds and the average line 
speed was about 15 ft. per minute. Immediately upon 
emergence from the preheat oven, the polystyrene 
foam sheet passes into a forming mold. The ther 
moforming mold employed is essentially a temperature 
controiled female mold maintained at 150 F. and a 
lower male forming member maintained at a tempera 
ture of about 100 F. As the match mold is cycled, the 
upper and lower mold members are brought together 
forcing the heated polystyrene foam to assume the con 
figuration of the mold members. 
As illustrated in FIGS. 9 through 11 inclusive, a 

specific embodiment of the egg-retaining cells 51 
which may be employed in the cartons of the present 
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6 
invention are characterized by having a relatively flat 
bottom surface 52. Cell 5 is further characterized in 
that, in contrast to the relatively uniform conical cell 
configuration illustrated in FIGS. through 5 and 7 and 
8, it has alternating cell wall segments 53 and 54. Cell 
wall segment 53 extends upwardly and in an outward 
direction from the flat cell base 52 and has a flat sur 
face both internally and externally of the cell cavity. 
Adjacent cell wall segments 53, around the circum 
ference of the egg-receiving cavity, are cell wall seg 
ments 54. Cell wall segments 54 are characterized by 
having a relatively concave inner surface throughout 
their entire vertical extent. As in the case of flat wall 
segments 53, concave cell wall segments 54 extend 
from the relatively flat bottom surface 52 of the cell up 
wardly and outwardly therefrom. It has been found 
that, when such a cell configuration is employed in the 
egg carton structure of the present invention, i.e. a cell 
characterized by having opposing flat wall portions 53 
separated by adjacent, concave cell-wall segments 54, 
when compressive forces are exerted against the top of 
an egg positioned in such a cell structure, that the cell, 
rather than offering a rigid resistance to the thusly com 
pressed egg member, which may result in egg breakage, 
expands under the compressive forces exerted against 
the egg to thereby accommodate it. Accordingly, when 
compressive forces are exerted against a closed carton 
containing eggs, which carton has the aforedescribed 
cellular configuration, breakage of the eggs contained 
in such cartons is substantially reduced. 
Another specific embodiment of an egg-retaining 

cell structure encompassed by the present invention is 
illustrated in FIGS. 14 and 15. In this embodiment, the 
configuration of the egg-retaining cell is quite similar to 
the egg cell configurations as illustrated in FIGS. 1 
through 5; 7 and 8. However, as will be noted from 
FIGS. 14 and 15, the generally frusto-conical configu 
ration of the interior of the egg-receiving cell is non 
uniform in that it is interruped by a fluted portion 62, 
Fluted portion 62, which extends from the cell base 63 
to the upper portion of the egg-receiving cell, tapers 
outwardly as it approaches the top of the egg-receiving 
cell generally indicated as 64 in FIG. 15. In order to 
avoid breakage of the individual eggs packaged in cells 
and to provide for a maximum amount of usable egg 
cavity space in the cell, the central apex portion 65 of 
flute 62 extends outwardly from the interior of cell 64. 
It will be seen that when an egg is position in cell 64, it 
will be securely held in place by the inner surface 6 of 
cell member 64 even through interior surface 6 is in 
terruped by fluted member 62. Such arrangement al 
lows for compressive forces to be exerted against the 
top of a closed carton and the product breakage nor 
mally expected is substantially reduced by virtue of the 
presence of fluted member 62. It will be seen that as the 
egg is forcibly compressed into cell members 64, fluted 
member 62 will allow for the outward flexure of cell 
member 64 as a resultant of the pressures exerted 
thereon. It has been found that such a specific egg cell 
configuration greatly reduces the breakage of egg 
products packaged in such a cellular arrangement 
when compressive forces, during handling and packag 
ing of filled cartons, are encountered. 

It will be noted that in the specific embodiment of 
the cell structures illustrated, for example in FIGS. 12, 
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14, and 16 the upper external portion of the egg cell 
members adjacent hinge member 16, are provided with 
integrally molded, outwardly projecting nub members 
66. As illustrated in F.G. 16, nubs 66 facilitate removal 
of individual cartons from a nested stack of cartons by 
preventing the carton bottom cellular sections from 
prematurely denesting when individual cartons are 
denested utilizing automatic denesting equipment. 

Although the present invention has been described 
with preferred embodiments, it is to be understood that 
modifications and variations may be resorted to, 
without departing from the spirit and scope of this in 
vention, as those skilled in that art will readily un 
derstand. Such variations and modifications are con 
sidered to be within the purview and scope of the ap 
pended claims. 
What is claimed is: 

8 
1. A thermoplastic foam egg carton structure com 

prising a cover member hinged to a bottom cellular 
member, said cellular member having a plurality of 
egg-receiving cells formed therein, each of said cells 
having at least one vertical wall section adapted to 
allow for cell expansion upon the application of com 
pressive forces exerted on individual eggs positioned in 
said cells, said egg-receiving cells being further charac 
terized by having a substantially flat base integrally 

10 joined to said wall, said cell wall extending upwardly 
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and outwardly from said base, said cell wall comprising 
a plurality of relatively flat surfaces vertically spaced 
apart by concave surfaces, each of said relatively flat 
surfaces and said concave surfaces extending from the 
bottom of said cell wall to substantially the top of said 
cell wall. 
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