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MOLDED PULP EGG CARTÜN 

Richard F. Reifers, New Canaan, Conn., and Henry A. 
Lord, Palmer, Mass., assignors to Diamond Inter 
national Corporation, a corporation of Delaware 
Original application Oct. 5, 1959, Ser. No. 844,438. 

Divided and this application Oct. 1S, 1962, Se . 
No. 231,436 

4 Ciaims. (Cl. 229-25) 

The present invention relates to an egg carton or 
similar article made of molded pulp. 

This application »is a division of applicants’ `co-pending 
»application Serial No. 844,438 tiled October 5, 1959, 
now abandoned. 

In the art of making articles of molded pulp, there 
are three well-known processes. 

In the first process, the article is formed by being 
molded onto a mold that has suction applied to one 
side thereof and is immersed in a slurry that is made 
up of wood and/ or paper fibers and water, the ñbers 
lbeing sucked up by the suction applied to the mold »and 
held by a screen thereon that is in the shape of the 
article to be made; the water passes through the screen 
and is exhausted. From the mold, the article is trans 
ferred in the first process to a support that is generally 
planar and passes through a heating means, such as an 
oven. This -is known as free drying. Where a higher 
quality product is desired, the free-dried articles may 
be hot pressed between mating pressing dies, and this 
may or may not be accompanied by a spraying of the 
article. 

In a second well-known process, the article is molded 
or formed as above stated, but is transferred after be 
ing molded on-to a form and it is on this form that it 
passes through the oven or other heating means; the 
form may or may not be heated itself either in addition 
to or as -a substitute for the oven type heating means. 
After the drying step, the article is transferred to mat-ing 
pressing dies as above described. This process is known 
as the form drying process. 

In the third process, two articles are formed on sep 
arate molds and these articles are then brought together 
and laminated, so that the resul-tant article is laminated 
from the two molded articles. ln this process, in which 
'form drying is preferably used, the composite o1' lam 
inated article is pressed between male and female heated 
dies. 

It is understood in the Iart `that free drying gives the 
most warpage, that form drying considerably reduces 
the warpage »and that hot pressing substantially elimi 
nates all warpage and restores the article to the form and 
shape that it had when originally molded. 

In all of these processes, and in variations of them 
known to the art, «the after-pressing, which is lthe pressing 
that takes place after the molding or forming of the 
article, is -for the purpose of restoring the article’s shape 
to that it originally had and hence was recognized as a 
correcting or reotifying step in wh-ich little or no changeV 
was made in the actual coniiguration of the article, such 
changes as were made being largely for producing only 
surface effects on the articles. 

In addition to these three generally recognized proc 
esses, there is also known a process in which the initial 
molding operation is of a sheet tha-t is thereafter formed 
into the desired configuration by pressing the article to 
the desired form. This is similar to the well-known press 
forming of sheet metal, and is limited as to depth of 
draw of the article and to simple geome-tric shapes. 
One of the prim-ary uses of the articles produced .from 

molded pulp 4is for the Ápackaging of fragile articles, egg 
cartons being one leading example. There are certain 
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characteristics that are desired for the egg cartons that 
are produced, and some of these characteristics, at least, 
depend upon the process by which the article was made. 
For example, in cartons for packaging eggs, it is desirable 
to have a carton that is strong and will withstand a con 
Sider-able amount of force. This is necessary in order 
that the carton may be handled in automatic machinery 
and may protect the eggs, »or other fragile articles, from 
shock and other forces that arise during the handling of 
the lilled carton both in automa-tic closing and sealing 
machinery and in Ithe transporting of the ñlled carton 
from piace to place during the marketing operations, In 
addition to the strength characteristics, the carton must 
not be hard and unyielding for if it were, the eggs would 
be subjected to impact shocks that would tend to cause 
egg breakage. Consequently, it is desirable that those 
parts of the carton that are in contact with the egg or 
other fragile object possess a certain amount of softness 
and/or resiliency so that `the shocks will be cushioned 
and their effect mitigated to thus reduce or avoid egg 
breakage. In particular, -i-t has been found that articles 
that are yafter-pressed, that is, that are pressed after the 
molding and drying operations, have imparted to them 
a reduced hardness and a smooth surface. This is due 
to the fact that the fibers are disturbed from their original 
bond by the pressing along with the reduction of original 
thickness. 

Because after-pressing was known to reduce hardness 
of the carton, many workers in the art have previously 
sought to provide a configuration of carton that would 
take advantage of this result. For example, there are 
known in the prior art egg cartons in which the egg cells 
have convex ribs that extend into the concave cells and 
are engaged by an egg placed therein. It has even been 
stated in the prior art that these rib-s or flutes will de 
iiect, as when a large egg is placed in the cell; however, 
this deflection is of a rib or flute that is molded into the 
carton and ythus partakes of the known strength of the 
carton material plus added rigidity because of its shape. 
Consequently, experience has shown that these tintes or 
ribs do not readily deñect and consequently there is less 
detiection and cushioning than Was intended and desired. 

. By the process of application Serial No 844,438, the 
configuration of a molded article preform is substantial 
ly changed in the after-pressing operation. This change, 
which may conveniently be designated as a “reforming” 
of the article, is accomplished by having after-pressing 
dies of different configuration or shape, in certain parts, 
than any of the other molds, dies or instrumentalities that 
were used to initially form the article. There is thus ob 
tained a carton that may have the same general external 
appearance to that of a previously known carton, but 
which will have the above noted superior cushioning 
ability as a result of the forming and reforming. 

In addition, it will be seen that where it is desired to 
modify, within certain limits, the configuration of an 
article that is in production, it is only necessary with the 
present process to make new pressing dies and’to install 
them only in that part of the apparatus that is used for 
after-pressing, and it is not necessary to make and in 
stall new molds and dies, throughout and to halt the ap 
paratus until the new molds and dies can be installed. As 
a consequence, a four-week conversion time is reducible 
to less than a half of a day, with attendant saving of 
production time and overhead and other expense. 

Modiiication of the configuration of an egg carton 
finds one application in the manufacture of egg cartons 
o‘f a size to hold very small eggs known as the pullet 
size. 

Pullet eggs are laid by new layers, and the season is 
generally heavier in July and August, although with the 
recently adopted practicerof rotating flocks, seasonal in 
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creases in pullet eggs are less pronounced than formerly. 
In order to make pullet size molded pulp egg cartons, 

it would have been necessary to produce complete sets 
of dies and forms for the entire production machinery. 
This would take about nine months, and :thus require con 
-siderable advance planning. The new size dies would 
be substituted during a four-week changeover period, and 
then after a short run was made, a second changeover 
period would be required to change back to the original 
dies and forms. These changeover periods would have 
necessitated the machine shut down for excessive pe 
riods with resultant loss of proíi‘ts. As a result of these 
economic limitations, production of the pullet carton 
was precluded. 

Further, it has lbeen found that for eggs of approximate 
ly the same diameter, some are longer, measured from 
the point of maximum girth, than others, and some of 
these longer eggs will come into contact with the bottom 
of the egg cell. 

Efforts have been made in the past to support the egg 
by holes or thin wafer-like sections, but the hole has 
been found to have a hard edge and thus to give 
rise to high local pressures on the egg, with resultant 
breakage, and the control of quality limits of the thin 
sections has proven diñicult, so that »there has not been 
provided heretofore an entirely satisfactory construction 
of egg carton cell bottom. 

Modification of the coniiguration of an egg carton finds 
another application in the manufacture of egg cartons 
having a cellular bottom section and a cover section with 
a planar top and posts to support the planar top of the 
cover section. 
While cellular bottom sections with posts between the 

cells have been provided, and while `it has been suggested 
that one or more of these posts could be high enough 
to contact with the underside of the top of the cover sec 
tion, in practice this latter constructionhas not been 
adopted because those skilled in the art have considered 
it impossible to achieve within the space limitations estab 
lished ‘by the egg packaging industry. It may be men 
tioned parenthetically that the modification of an exist 
ing carton construction by providing essentially a post 
resulting from an extension of the height of the Walls be 
tween the cells at their existing angle results in a post 
with an extremely small or pointed top. This construc 
tion is not satisfactory because the post top tends to pene 
trate the cover top, rather than support it, andfurther 
more it is not practical to produce because. of complex 
construction. Alternatively, to provide a construction 
in which the angle of paper was modified to provide the » 
necessary top area would result in a construction which 
would not nest nor give suflicient egg room. 
An object of the present invention is to provide a 

novel molded pulp egg carton that has a configuration 
which will protect the eggs from accidental breakage, 
and which has a unique structure Ito afford extreme 
structural strength. Y 

Another object of the present invention is to provide 
a novel egg carton in which a cellular tray includes hol 
low posts which will provide4 columnar strength and in 
cluding intermediate cushioning portions of a consistency 
and thickness differing from those portions subject to ver 
tical loading. 
' A further object of the present invention is to provide 
a molded pulp egg carton that will reduce egg rattle and 
egg breakage and Which affords good nesting. 
Another object of the present invention is the provision 

of an egg carton that combines characteristics of high 
strength with characteristics of positively holding the egg 
in parts -thatrcushion the egg against shock. 
Yet another object of the present invention is to pro 

vide an egg carton providing a soft and gentle support 
for longeggs at the bottom of the cell. . 
„ `Other objects andmany-.of the-attendant advantages 
ofthe present invention will become apparent upon con-  
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4 
sideration of the following specification and accompany 
ing drawings, wherein: 

FIG. 1 Ishows schematically apparatus for producing 
the egg cartons of the invention; 

FIG. 2 is a cross-sectional view, with parts in eleva 
tion, of a forming die used for forming a preform used 
»to produce the novel egg carton, with a preform there 
on; 
FIG. 3 is an elevation of a drying form; 
FIG. 4 is a view showing, in stepped sections, pressing 

dies used to reform the carton; 
~IG. 4a illustrates the relative dimensions and shapes 

of a portion of the preform posts before and after treat 
ment in the pressing dies of FIG. 4; 

FIG. 4b is a cross sectional view showing the pressing 
dies of FIG. 4 with a pressed and reformed preform there 
between; 
FIG. 5 is a cr-oss-section, taken generally on line 5~5 

of FIG. 6, of the novel egg carton after being reformed 
in the dies of FIG. 4 and showing the article in a closed 
condition; 

FIG. 6 is a fragmentary plan view of the open egg 
carton of FIG. 5; 
FIG. 7 is a fragmentary elevational view of a single 

egg cell of the carton shown in FIG. 6; 
FIG. 8 is a cross-sectional view taken on the line 8_3 

of FIG. 7; 
FIG. 9 is a fragmentary plan View similar to FIG. 6 

of the bottom section of another embodiment of egg 
carton in accordance with the present invention; 
FIG. 10 is a cross-sectional view taken on the line 

Iii-10 of FIG. 9; 
FIG. 11 is a view similar to FIG. 10 and showing an 

egg in the cell thereof; 
FIG. 12 is a fragmentary plan view similar to FIGS. 6 

and 9 of the bottom section of still another embodiment 
of egg carton in accordance with the present invention; 
FIG. 13 is an elevational view of an egg cell of the 

bottom section shown in FIG. 12; 
FIG. 14 is a cross-sectional view taken on the line 

.I4-14 of FIG. 13; 
FIG. 15 is a cross-sectional view taken on the lines 

I5~15 of FIG. 12; 
FIG. 16 is a view similar to FIG. 15 and showing an 

egg in the cell thereof; 
FIG. 17 is a fragmentary plan view similar to FIGS. 

6, 9 and 12 of the bottom section of a still further em 
bodiment of egg carton in accordance with the inven 
tion; 

FIG. 18 is an elevational view of an egg cell of the 
bottom section shown in FIG. 17; 

FIG. 19 is a fragmentary vertical section taken substan 
tially on the line I9-19 of FIG. 17; 

FIG. 20 is a cross-sectional view taken on the line 
Ztl-20 of FIG. 19; 
FIG. 21 is a plan view of another embodiment of egg 

cell in accordance with the present inventory; 
FIG. 22 is a fragmentary plan view similar to FIGS. 

6, 9, 12 and 17 of yet another egg carton made in ac 
cordance with the present invention and on a slightly 
reduced scale; 

FIG. 23 is a cross-sectional view taken on the line 
23-23 of FIG. 22; 

FIG. 24 is a cross-sectional View taken on the line 
24-24 of FIG. 22; 
FIG. 25 is a plan View of an egg flat incorporating the 

novel cell construction of the present invention; and 
FIG. 26 is a cross-sectional view of the egg flat of FIG. 

275, and showing a cover in place thereon. 
Referring now to the drawings, wherein like reference 

characters are used to designate like or corresponding 
parts throughout the several views, there is shown in 
FIG. l a preferred apparatus for producing the carton of 
the invention, and there may be seen therein a molding 
apparatus generally designated 20, this molding appa 
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ratus comprising in known manner a molding wheel 21 
having on the periphery thereof a plurality of forming 
dies 22. A tank 23 containing a pulp slurry is positioned 
beneath the wheel 2l so that the forming dies 22'will be 
immersed in the slurry as the wheel 21 revolves. In 
known fashion, when the die 22 is immersed in the slurrT , 
suction will be applied to the inner side thereof to suck 
the `slurry through the mold 22 so that the pulp fibers 
lodge on the outer surface of the mold, which is usually a 
line mesh screen, and form a preform. 
When the preform has been formed on the forming 

die 22, it leaves the slurry and at this stage contains a 
great amount of water. The wet preform A is removed 
from the die 22 and transferred to a drying form 26 
that is carried by a conveyor 27. The conveyor 27 
extends through a drying apparatus, preferably a drying 
oven 28. After traversing the oven 28, the preform A is 
placed between pressing and reforming dies. 
The pressing and reforming dies may be mounted as 

shown in FIG. 1 in a press 30 which carries mutually 
reciprocable mating dies 32 and '33. The preform A is 
removed from the drying form 26, and at this stage, it 
will be understood that the preform A is formed and 
dried and that it usually has at this stage of its manu 
facturer a small amount of warpage. The preform is 
transferred by known means to the press 30, and there 
is then effected a reciprocable movement of one or both 
of the dies 32'and 33 to cause them to come together to 
press and reform or reshape the preform A between 
them. The preform after being dried is relatively rigid 
and brittle and the reforming and reshaping provides a 
soft finish to the carton, provide cushioning portions and 
structure añording increased protection for the eggs with 
out radically affecting the strength of the carton. 
The die 22, shown best in FlG. 2, molds or forms the 

article A as above stated; article A is, in the example 
shown, an egg carton having a bottom section with egg 
receiving cells that are generally concave with an up 
standing button on the cell bottom, as is well known; 
article A uniquely has posts 34 of sufficient height to en 
gage the underside of the top of the cover when the car 
ton is closed. The drying form 26, shown in FIG. 3, 
is of the same configuration as the die 22, and is prefer 
ably a male form, as shown. 
The pressing and forming dies 32 and 33, shown in FIG. 

4, have portions thereon which reform or reshape sev 
eral parts of the carton bottom section. The female 
die 32 has an upstanding post 34h that appears to be 
similar to the post 34a of the die 22. Each post '34b 
has four sides, each of which conforms to the surface 
of an inclined cylinder, two such sides being :shown in 
FIG. 4. However, the angle to the vertical of the sides 
of'post 34a of die 22 is less than the angle to the ver 
tical of the sides of post 34th of the female pressing die 
32. In practice, this difference is in the order of 2%.". 
The height of post Sfib is the same as the height of post 
34a, but the extent or area of the top of post 34a is 
greater than that of post 34h. 
The male die y33 has a generally corresponding recess 

34C, made up of four inclined sides which conform to 
the surface of cylinders; the sides of recess 34e have, 
however, protruding generally elliptical blisters S?lf which 
have their greatest outward extension at the approximate 
midpoint thereof and -a-re each regularly curved there 
from. The lblisters are in registry with correspond 
ing areas of the article or carton preform A of reduced 
thickness relative to the normal Vthickness of the pre 
form A. 
As a result of the differences in the configuration of 

the forming die and the pressing dies, during the press 
ing of the egg carton A, the walls and top of the post 
are reformed; the pulp of the topvis crowded together 
towards the center, but the relative height of the top of 
the post is unchanged. This is shown in ElG. 4a, 
the dashed lines illustrating the size and shape of the 
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post 34 of the article A after it is formed and dried, 
and the full lines illustrating the size and shape of the 
post 3_4 after it is reformed in the dies 32 and 33. The 
Walls of the posts are reformed by having the angle thereof 
changed so as to be less steep, this also appearing in 
FrG. 4a. By crowding the preform pulp inwardly, the 
posts of the article are strengthened, andany inadvertent 
flaws are eliminated, -i.e., if the posts are formed exces 
sively thin on the suction die, the crowded-in liber will 
compensate for such imperfections. 
The areas of carton A registering with the blisters 34j 

are also reformed, due to the relative shapes of the form 
ing die 22 and lthe pressing dies 32 and 33, particularly 
pressing die 33. 

While the egg cells of the article A, as molded on die 
22, are generally conca-ve with rounded and llat portions 
as shown in the patent to Cox No. 2,771,233, issued 
November 20, 1956, these cells are also reformed in the 
dies 32 and 33. In the female pressing and forming die 
32 flute-like protrusions 3617 are provided on the wall 
of the egg cell cavity thereof; these protrusions Sáb are 
of a generally elongated tear drop shape having down 
wardly tapering tails. A shallow dent 36d of preferably 
circular configuration, is located `in the protrusion Seb, 
adjacent the upper end or head thereof. A correspond 
ing yflute-like indentation 36C is provided on the mating 
pyramidal male part of the die 33, there being a bulge 
36e at the upper end thereof. Pressing die 32 also has 
an annular protrusion 37b on the bottom of the cavity 
thereof, and the male die 33 has a protrustion 37C (see 
FIG. 4b) on the bottom of the mating pyramidal male 
part, protrusion 37e being surrounded -by a groove 38. 

In FIG. 4b there is shown a cross-sectional view, taken 
diagonally through an egg cell, and showing the article 
A being pressed and reformed in the pressing dies 32 
and 33. The blister 35i-f is seen pressing and reforming 
a side of a post 34», the post 34 being thinner than 
_normal where it is in registry with blister 341‘. This 
thinness is due in part to the fact that this blister area 
was initially formed thinner on the preform and in 
part to the fact that the blister area is later pressed 
thinner between the blister ‘V3I-if and the underlying part 
of the post 34h of die 32. 
The 4blister' >forming areas on the preform are formed 

thinner due to blanking-out _elements (not shown) dis 
posed at corresponding portions of the forarninous form 
ing die whereby the pulp liber of the slurry is not sucked 
through the die :but tends to build over this area. How 
ever, the portions of :the hollow post extending from the 
base to the top thereof are of normal thickness Vduring 
formation of the preform and the concentration of ma 
terial is increased thereat during inward reforming as 
mentioned above. This in effec-t increases the columnar 
strength of the posts. Y 
The annular protrusion 37b of pressing die 32 co 

operates with the protrusion 37C and groove 38 of press 
ing die 33, and the protrusion 35h and dent 36d co 
operate with the flute-like indentation 36C and bulge 36e, 
respectively. ' 

The resulting article A as shown in F-ÍG. 5 is, of 
course, the original >preform A that was formed on the 
die 2-2, but has Ábeen reformed in part to have flutes 36 
that extend into the egg cells of the article A, the flutes 
36 having flattened upper ends 36'. Y 
button that was an upstanding protrusion on the bottom 
of the egg cell of Article A has been reformed into a 
-thin wafer 39 having a surrounding pillow 39’. It will 
be understood that the position and dimension of wafer 
.3-9 with respect to the cell bottom, either higher, lower, 
thicker or thinner than that shown in FIG. 5, depends 
upon the existence and height of the protrusion 37b and 
37C on the dies 32 and 3-3. Thus, the wafer 39 may ap 
pear other than as shown in FIG. 5. The posts 34 ex 
tend upwardly into engagement with‘the underside of 
planar top 35 of the integral cover section of carton A. 

The molded pulp _ 
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and each side of a post 34 has a thinned, generally 
ielliptical area 34’. 

It will be seen that the above described apparatus and 
process are effective to produce an article that is first 
formed, then dried and finally pressed and reformed so 
as to obtain a different configuration of the article. Not 
only does there result a change in the con-figuration of 
the article, but more inportantly there results a change 
in the characteristics of that part of the article that'has 
been reformed. Thus it is to be understood that the 
vreforming of the parts of the article that become the 
flute-like protrusion 36 and wafer 39 shown in FIG. 5 
serves to distunb the entire body of fibers therein and the 
bond between the fibers. As to the flute-like protrusions 
36, the carton Abody portion as initially formed was con 
cave, and is reformed to a convex configuration that is 
considerably softer and more yielding than the remain 
ing nonreformed part of the article or carton A; i.e., 
the curvature is in a sense reversed. Thus, the article 
or carton A retains its general over-all strength but is 
provided with finte-like protrusions 36 that possess com 
pletely different characteristics from the other (non-re 
formed) parts of the carton in that they -will yield more 
readily under load. The reforming of an article is great 
enough in certain instances to cause the reformed part 
of the article to go to a point of opposite image; the 
originally formed article may, for example, have a part 
that is concave a certain amount, and that is convex a like 
amount after reforming. 
The wafer 39 and pillows 39’ are also soft and yield 

ing, and serve to cushion any long eggs that come into 
Contact with them, and this formation will prevent leak 
age in the event of breakage. . 
Although the apparatus shown is the preferred ap 

paratus for carrying out the process, it will be under 
stood that other apparatus may also be used and that, 
in general, any apparatus that first forms an article and 
then reforms it after it has dried, preferably, is suitable. 
For example, the process may be carried out by an 
apparatus in which the pulp is first molded into a sheet, 
and then the article is initially formed from the sheet; 
thereafter, the article may be reformed in accordance 
with ̀ the above teachings. Other apparatus that are suit 
able for carrying out the process of the invention will 
be apparent tothose skilled in the art, only one of the 
apparatus having been shown in the drawings. 

Referring now to FIG. 6, there may be seen therein 
a plan view of the carton shown in section in FIG. 5. 
The egg carton bottom section 40 is an egg receiving 
section having egg receiving cells 41, each of the cells 
41 having a square bottom 42, from the sides of which 
the lower wall portions 43 incline upwardly and out 
wardly at a predetermined angle to the vertical, thereby 
providing a generally polygonal lower portion of the 
cell. The polygonal lower wall portions 43 merge up 
wardly with rounded, generally conical, upper cell por 
tions 44, and these upper cell portions 44 are at a lesser 
angle to the vertical than the lower portions 43. The 
cell as thus described is known in the art, and is fully 
described in Patent No. 2,771,233, which issued to J. W. 
Cox on November 20, 1956. From each corner of the 
base 42 there extends upwardly, and at an angle that 
is preferably 15° but may be within the range of 10°-15°, 
the reformed convex ñutes 36. Flutes 36 have flattened 
upper ends 36’ to provide a cell having more room for 
the egg than would be the case otherwise. In the bot 
tom 42 there are the reformed wafers 39 and pillows 39’. 
FIG. 7 shows the appearance of an egg cell 41 from 

the outside thereof, and there may be seen the reverse, 
or concave, side of the flutes 36, as well as` the flattened 
upper ends 36' thereof, the flat lower wall portions 43 Y 
and the conical upper cell portions 44.V ' 
FIG. 8 shows the thin and yielding egg-contacting area 

34' in the post 34; the posts 34 in the regions on either 
side of the` area 34' being relatively thick and thus hav 
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ing a high strength to sustain vertical load or shock to 
the posts. The posts 34 are therefore strong at the four 
regions where the sides of the post 34 join each other, 
and consequently have good columnar strength. There 
may also be seen in FIG. 8 the shape of the flutes36 as 
well as the flattened end 36’ of one flute 36. In this 
embodiment, it will be noted that the elongated blister 
formed areas 34’ extend above and below the upper mar 
gin of the carton bottom section; see FIGS. 5 and 7. 
The egg carton shown in FIG. 9 is generally similar 

to that shown in FIGS. 5 and 6, with the exception that 
there is not provided in this embodiment the posts 34 
Ithat contact the underside of the cover of the carton. 
Instead, the posts are of normal height, i.e., they extend 
only as high as the highest part of the remainder of 
the bottom section. Thus, the carton of FIG. 9 more 
closely resembles that carton which is disclosed in Cox 
Patent No. 2,771,233. The carton of FIG. 9, as will be 
apparent, is one which is reformed from a carton that ís 
molded in accordance with the Cox patent, and there 
fore does not require the production of or changeover 
to new molding dies in a plant having such dies for the 
production of the carton of the Cox patent. 
The carton of FIG. 9V has a bottom egg receiving 

section 45 with egg cells 41 that are the same as egg 
cells 41 of the bottom section shown in FIG. 6. Thus, 
there is shown in FIG. 9 the bottom 42 with wafer 39 and 
pillow 39', the lower wall portions 43 and the upper cell 
portions 44. 
The flutes 36 are of teardrop shape at their upper ends 

to facilitate the reforming of the material and have a 
relatively large radius. The radius is important from 
considerations of flexibility, flexing of the material and 
the convergence of the flutes at the cell junctures. 

In FIG. 10 there may be seen the egg cell 41 having 
the two flutes 36 therein in full line position, the por 
tions that formed the flutes 36 before the reforming of 
the carton bottom section 45 being shown in dotted lines. 

Eggs placed in an egg cell 41 will lodge upon the 
flutes 36 therein, and as shown in FIG. 11 will deflect 
and depress the reformed flute 36 because of the soft 
ness and cushioning ability thereof. The cushioning 
ability of the reformed flute 36 is such that an egg may 
be safely dropped into the cell 41, as is done in auto 
matic egg carton filling machinery, without danger of 
egg breakage. With the reformed flute, each cell acts 
independently, so that a heavier egg in one cell will cause 
the reformed ñutes thereof to deflect without having any 
effect on the eggs in adjacent cells or the adjacent cells 
themselves. 

In the copending application of Henry A. Lord and 
Harold S. Crane, Serial No. 669,362, filed July 1, 1957, 
which matured into United States Letters Patent No. 
2,924,368 on February 9, 1963, there is described an 
egg carton having egg receiving cells that are generally 
triangular, or trapezoidal, and such a carton has been 
shown in FIG. 12, reformed in accordance with the 
present invention. Thus, there may be seen in FIG. 12 
a lower section 50 of an egg carton, section 50 having 
a plurality of cells 51 each of which includes a hori 
zontal base 52 that is substantially in the shape of an 
equilateral triangle, or regular trapezoid. Extending 
upwardly from each of the three edges of cell base 52 
of each cell is a cell wall, there being therefore three 
walls 53, 54 and 55. Each of the walls 53, 54 and 55 
tapers in width perimetrically of the cell in extending 
upwardly towards the top of the carton bottom section. 
Also, each of the cell walls or lowermost portions in 
clines upwardly and outwardly from the base 52, so that 

Above the 
Walls 53, 54 and 55` there are upper wall portions 53A, 
54A and 55A that extend upwardly from the top of their 
respective lower Walls and at a lesser angle to the ver 
tidal. Extending between the Walls above described 
and asshown on the drawing, there are auxiliary walls 
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56, 57 and 53, and these auxiliary walls are of sub 
stantially the same angle of inclination as the upper 
Wall portions 53A, 54A and 55A and extend upwardly 
from the apices of the triangular base 52, increasing in 
width from said apices. 

Flutes 53B, 54B and 55B are reformed from the corre 
sponding lower and upper walls 53, 53A, 54, 54A, and 55, 
55A. 
The appearance of typical flute 54B is shown in FIG. 

13, and the protrusion of the ñutes 53B, 54B and 55B 
into the cell` 51 is clearly shown in FIG. 14. FIG. v15 
shows in dotted lines the position of the walls 53, 53A 
>and 54, 54A after the carton 50 is initially formed and 
shows in full lines the reformed ñutes 53B and 54B, in 
accordance with the invention. 

In FIG. 16 there may be seen cell 51 having the 
reformed flutes 53B and 54B, and it may be clearly seen 
that these reformed flutes have deflected in order to ac 
commodate and receive in a cushioning manner the egg 
therein. 

In FIG. 17 there is shown a lower section 60 of an egg 
carton having a plurality of cells 61 each of which in 
cludes a horizontal base 62 that is substantially in the 
shape of a trapezoid. Extending upwardly from each 
of the four edges of cell base 62 of each cell is a cell 
wall, the four walls being designated 63, 64, 65, 66. As 
in the carton 50 of FIGS. 12, 13 and 14, each of these 
walls extends upwardly toward the top of the carton bot 
tom section, and as in carton 50 each of the cell walls 
inclines upwardly and outwardly from the base 62 and 
diverges from each other wall. 
Reformed flutes 67, 63, 69 and 70 may be seen in the 

upper parts of the cells 61. In this embodiment, no ñute 
is adjacent the hinge 71, as results with the placement 
shown in FIGS. 12, 13 and 14. 
FIG. 18 illustrates the appearance of the cell 61, in 

exterior elevation, and showing the reformed flutes 68 
and 69, which are those flutes that are closest to the outer 
margins of the carton bottom section 60. FIG. 19 
shows the reformed liutes 67 and 70' that are closer to the 
interior of bottom section 60, these two views showing the 
relative spacing of these pairs of reformed flutes. As is 
best shown in FIG. 19, the ñutes 67 and 70, which are in 
the walls of the posts of bottom section 60, extend from 
adjacent the tops of the posts and terminate well above 
the bottom 62. These liutes 67 and 70 are thus relatively 
short. 

In FIG. 20, there may be seen the convex reformed 
ñutes 67, 68, 69 and 70, and the straight walls 63, 64, 
65 and 66 of the cell 61 therebetween. 
FIG. 21 shows a cell S0 that is generally similar to 

the cell 61, but has only two liutes 87 and 90 therein, 
corresponding to the ñutes 67 and 70 of the cell 61. This 
is a simpler cell which provides suitable cushioning sup 
port for the eggs. 

In FIGS. 22 and 23 there is shown a carton bottom 
section 100 similar to the carton bottom section 60 of 
FIG. 17, in that the cells 101 of this carton are of the 
generally triangular shape of the cells 61. Thus, the 
cells 101 may be seen to comprise a generally triangular 
bottom 102 with the three main diverging and inclined 
walls 103, 104 and 105 rising therefrom. The walls 104 
are parts of a reformed post 106 which has a height suf 
iicient to Contact and support the underside of the carton 
cover, the height of post 106 being clearly shown in FIG. 
23. 
The underside of walls 104 and 105 of the posts 106 

are thin in the area indicated at 107. The thinned areas 
107 are of generally tear drop shape and are positioned 
laterally intermediately of the walls 104 and 105. They 
extend from near the top of walls 104 and 105 to adja 
cent the level of the cell bottoms 102, and therefore are 
engaged by eggs placed in the cells. Because of the 
thinness of the areas 107, the walls 104 and 105 will 
deflect under the weight of an egg, and thus will yielding 

l5 

20 

25 

40 

50 

Ul Cal 

60 

70 

75 

10 
ly cushion the egg. These areas are similar to the 
thinned areas 34’ of the carton A, shown in FIGS. 5 to 9. 
The triangular cell 101 may be utilized in an egg ñat 

for holding thirty-six eggs, as is shown in FIG. 25, 
wherein there may be seen the cells 101 each having a 
bottom 102 and the walls 103, 104 and 105, the latter 
forming the posts 106. There are three rows of posts 106, 
and'in addition there are two rows of posts 108, one row 
of posts 108 lying between each two rows of the _posts 
106. 
The walls 104 and 10S of the posts 106 of the egg 

flat may also have Vthe thinned areas 107, as isV shown 
in FIG. 26, where there is also shown the posts 106 and 
108. A cover 109 having a planar top ‘110 and depending 
side walls 11,1 may be positioned on the egg tray, to 
protect eggs therein. The posts 106 and 108 will engage 
with and support the underside of the top 110 of the cover 
109. 
The egg liat of FIGS. 25 and 26 may be divided into 

groups of cells with each group containing only a few 
cells. Thus, each group may contain one dozen eggs, 
or a half-dozen eggs. Where a dozen eggs is to- be sold, 
the egg flat may be cut along a line of posts 108, and 
the cover 109 cut correspondingly. 

There has been provided a greatly improved molded 
puip article, particularly a molded pulp egg carton. In 
accordance with the apparatus and process the preform 
is íirst or initially formed and lthen a part of the article 
is reformed and reshaped, and this part obtains thereby 
a softness and resiliency that it did not initially possess 
and which is not possessed by articles or cartons that are 
initially formed in the same conñguration as the reformed 
article or carton hereof. 
There is provided superior egg cartons that have re 

" formed flutes extending or protruding into the cell space 
to receive an egg in a secure manner and yet which 
cushion the egg so as to reduce egg rattle and egg break 
age. Further, by the process of the present invention, it 
is possible for the first time to manufacture molded pulp 
egg cartons in which a post extends upwardly from a bot 
tom section to engage a planar top of a cover section. 

It will be obvious to those skilled in the art that various 
changes may be made Without departing from the spirit 
of the invention and therefore the invention is not limited 
to what is shown in the drawings and described in the 
speciiication but only as indicated in the appended claims. 
What is claimed is: 
1. In a one-piece molded container comprising a cel 

lular bottom tray including an upper peripheral margin 
and a plurality of individual cell groups about a hollow, 
vertically extending post, said post terminating above the 
upper peripheral margin of said bottom tray, at least one 
of said cells comprising a plurality of vertically diverging 
walls spaced about a base, the hollow post having a side 

' Vwall portion forming one of said diverging wall portions, 
and a dished cover hingedly connected to and including a 
lower peripheral margin engageable on the upper pe 
ripheral margin of said bottom tray, said vertically extend 
ing post including an upper terminal end portion engage 
able with an inner surface portion of said dished cover 
for absorbing vertical compressive forces transmitted to 
said cover when said container is closed; the improve 
ment comprising a vertically disposed cushioning-area 
portion disposed intermediately of said post side wall 
portion between the upper terminal end thereof and said 
base and disposed in intersecting relationship with respect 
to a plane passing through the upper peripheral margin of 
said bottom tray, said cushioning-area portion being trans 
versely thinner and of a different consistency than adja 
cent ñanking portions of said post side wall portion and 
having independent ñexibility with respect to said adja 
cent portions of said post, said adjacent portions of said 
post comprising a concentration of material from the 
top thereof flanking said cushioning-area portion down to 
said base for providing increased columnar strength to 
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said post and providing a stable base for the independent 
flexibility of said cushioning-area portion. 

2. The structure of claim 1 in which said diverging Wall 
portions of said cell have a generally concave horizontal 
cross section when looking into said cell, said cushioning 
area portion of said post side Wall portion having a con 
veX, horizontal cross section projecting into said cell out 
of said adjacent portions of said post side wall portion. 

3. The structure as claimed in claim 1 in which said 
vertically extending post has a truncated, pyramidal shape 
including four substantially planar sides, each of said 
planar `sides including one of said intermediate cushion 
ing-area portions, the portions of said post exclusive of 
said cushioning-area portions comprising said concentra 
tion of pressed material from the terminal end portion 
of said post down to said base and at the intersections of 
said adjacent planar sides. 

4. The structure as claimed in claim 2 in which said 
convex horizontal cross section on said post side Wall p0r 
tion comprises a generally elliptical, vertically disposed 
geometric shape and being independently flexible With re 
spect to said adjacent portions of said post side Wall por 
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Vtions'and being yieldable when engaged by an article de 
posited in the cell. 
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