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Delaware 

Original application Mar. 18, 1964, Ser. No. 352,787. 
11, 1965, Ser. No. Divided and this application Aug. 

489,451 
2 Claims. (Cl. 229-25) 

The present invention relates to pulp molding and more 
particularly to a new construction of pulp molding die, 
new methods of pulp molding utilizing this die and the 
resulting product. 
The present invention is a division of applicant’s co 

pending application Serial No. 352,787, ?led March 18, 
1964, which is a continuation-in-part of applicant’s co 
pending application Serial No. 18,623 ?led March 30, 
1960, now Patent No. 3,128,932, entitled “Controlled 
Stock Formation.” 

Heretofore not much success has been achieved in 
attempting to reduce the pulp thickness of molded pulp 
articles by restricting the drainage holes behind the 
screen molding die. Also attempts to reduce the number 
of Openings in the wire screen molding die itself have 
not proved commercially useful. In like manner, building 
up the thickness of pulp in unit areas to a large dimension 
has ‘been attempted through the use of coarser wires and 
increased back drainage of the die, and this too has not 
proved to be commercially successful. 
The broad concept of blocking out relatively large 

unit areas of the die for various purposes has likewise 
been proposed. However, all prior attempts have been 
made with one or more large blocked out areas. 

It might logically be assumed that a smaller amount 
of pulp deposit could ‘be obtained under identical condi 
tions of pulp molding by simply replacing the ordinary 
25% open mesh screen with a ?ner mesh screen in the 
areas where less pulp deposit is required. This, however, 
has not been found to be the case, because the relatively 
small amount of water to be removed from the pulp in 
the “thin” areas is always less than the ?nest mesh is 
capable of draining during the dip interval. No matter 
how closely the screen is woven, that is acceptable for 
production use, the cries-crossing wires afford excellent 
lateral drainage of the white water, and stock will be 
deposited in practically the same thickness as that de 
posited on ordinary 60 mesh screen during the same dip 
interval while under the same vacuum. Screen wire 
woven to less than 5% open area has an effect of pulp 
reduction but it is impractical because the wire becomes 
clogged quickly with pulp making it inoperative. Also, 
it has been found under production conditions that stock 
turbulence prevents uniform deposit of pulp and open 
areas easily occur. 

This di?iculty in controlling the thickness of pulp 
deposition on the commercial standard mo-ld Iwire has 
been found to be caused by the fact that immediately 
after deposition of a ?rst thin layer of pulp ?bers, such 
pulp layer becomes an effective barrier to the passage of 
water and the drainage rate of the pulp itself, rather 
than the holes in the mold or wire, becomes the con 
trolling factor in the deposition of further pulp. 

It is clearly advantageous for many reasons to be able 
to control the deposition of pulp. One advantage result 
ing from such control is the ability to manufacture pulp 
articles having a first thickness of pulp deposit in one 
area of the article and a second thickness of pulp deposit 
in another area. For example, in the formation of a 
pulp tray or egg carton, it may be desirable to form 
certain relatively weak portions of the article of a greater 
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thickness than another relatively strong portion of the 
article where the greater thickness is not essential. 

it is an object of the present invention to provide an 
improved method of pulp molding for depositing a varia 
ble thickness molded pulp article. 

It is a further object of the present invention to pro 
vide an improved method of pulp molding for depositing 
a molded pulp article having a lesser thickness of de 
posit in certain areas than in other areas thereof. 

It is a further object of the present invention to pro 
vide an improved pulp molding die which can be used 
for pulp molding articles of variable thickness. 

It is a further object of the present invention to pro 
vide an improved pulp molding die which can be used for 
pulp molded articles having a lesser thickness of deposit 
in certain areas than in other areas thereof. 

It is a further object of the present invention to pro 
vide an improved pulp molding method and die which 
can be used for pulp molding articles of lesser thickness 
than is conventionally deposited with the same pulp and 
vacuum conditions. 
A further object of the invention is to provide im 

proved pulp molded articles having portions thereof of 
a lesser thickness than other portions thereof. 
A further object of the invention is to provide improved 

pulp molded articles of variable thickness. 
A further object of the invention is to provide an im 

proved pulp molding method whereby two articles can be 
molded simultaneously yet each article can have a dif 
ferent thickness of pulp deposited. 

Other objects and the nature and advantages of the 
instant invention will be apparent from the following de 
scription taken in conjunction with the accompanying 
drawings, wherein: 
FIG. 1 is a partial perspective view of the molding die 

in accordance with the present invention; 
FIG. 2 is a cross-sectional view of the molding die 

of FIG. 1; 
FIG. 3 is a cross-sectional view of an egg carton made 

in accordance with this invention; ' 
FIG. 4 is an enlarged top plan view of a small portion 

of the conventional wire screen used in pulp molding; 
FIG. 5 is an enlarged cross-sectional view along line 

5—5 of FIG. 4; 
FIG. 6 is an enlarged top plan view of a small portion 

of perforated metal as used in accordance with the present 
lnvention; 
FIG. 7 is an enlarged cross-sectional view along line 

7-7 of FIG. 6; 
FIG. 8 is a graph showing the amount of pulp deposit 

reduction depending upon the percent open of the perfo 
rated surface; 

FIG. 9 is a partial perspective view of a modi?ed form 
of molding die in accordance with the present invention; 
FIG. 10 is a partial perspective view of pulp molding 

apparatus in accordance with the present invention; and 
FIGS. 11-18 are enlarged top plan views of a small 

portion of perforated materials for use in pulp molding 
dies in accordance with modi?ed forms of the present in 
vention. 

In the usual process of molding pu-lp articles, such as 
egg cartons for example, using a standard molding pulp 
material, the same molding time and vacuum, the entire 
product resulting has a uniform thickness of pulp through 
out the product and the weight of each product so molded 
is nearly uniform. Various procedures have been tried 
in an attempt to reduce the overall weight of the article 
and also to make the weaker areas of the article thicker 
than the stronger areas thereof. 
The present invention solves these problems by utilizing 

a new form of molding die, or substituting a portion of 
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this new form of molding die for the conventional wire 
screen molding die. Thenew form of molding die is a 
perforated material having hole patterns and sizes which 
provide su?’icient restriction to actually retard drainage 
and thereby retard pulp deposit during the dip interval 
over that normally deposited under the same conditions 
utilizing a conventional wire screen molding die or a per 
forated material die having hole sizes and patterns which 
do not retard the drainage. 

This effect is proven by the graph shown in FIG. 8. 
This graph plots the percent reduction of pulp deposit for 
a conventional pulp against percent open area of the per 
forated material die. As shown, with open areas of 3 to 
20%, using openings of 0.016" diameter, a reduction of 
pulp deposit of from approximately 45%—8% can be 
achieved over that obtained using the conventional wire 
screen die under similar conditions. 

It has been found that for conventional wood pulps as 
used in pulp molding, the diameter of the perforations can 
vary from 0.006" for a ?ner pulp up to 0.031" for a 
coarser pulp. The preferred diameter of perforations for 
average pulps is 0.016”. It has been found that when the 
perforations are too lange, they permit the passage of 
“?nes” and perforations which are too small tend to plug 
rather easily during use. It has also been found that 
when the percent open area of the die is too small, that 
is less than 3%, for a conventional pulp using a perfo 
rated die having perforations of 0.016”, that a sat 
isfactory continuous membrane is not deposited. Like 
wise, when the percent open area is greater than approxi 
mately 20%, the reduction in pulp deposit is insigni?cant 
over that obtained when utilizing a wire screen molding 
die. When it is desired to produce an article having 
nearly uniform pulp deposit, the hole sizes and the pattern 
of hole distribution in the perforated material are uni 
form with the holes spaced as equidistant as possible 
from adjacent holes, as shown in FIGS. 6 and 7 of the 
drawings. However, when more than one thickness of 
pulp deposit 60 is desired in an article molded from the 
same die, varying patterns of hole distribution and sizes 
may be used as shown in FIGS. 11-18 of the drawings. 
The discovery of the unexpected results obtained by 

use of perforated material dies having the characteris 
ties as described herein, as compared with wire screen dies 
has many applications. As shown in FIGS. 1 and 2, a 
molding die 10 is illustrated which is formed from the con 
ventional wire screen material 12, as shown in FIGS. 4 and 
5, with certain portions thereon removed and with the 
perforated material 14, as shown in FIGS. 6 and 7 sub 
stituted therefor. A forming member 11 is located im 
mediately below the die and is provided with a plurality 
of apertures 13 passing therethrough. The edge of the 
former is provided with a ?ange 15 which is bolted to 
the apparatus. The molding die 10 is shaped to corre 
spond to the shape of the former 11 and is also bolted 
to the apparatus. The pulp forms on the die. The die 
10 is used for molding egg cartons 16, shown in FIG. 3. 
The egg carton 16, comprises a lower bottom or egg 

receiving section 18, to which is hingedly connected at 
20 a lock ?ap 22. Hingedly connected opposite the 
lock ?ap 22 as indicated at 24 is a substantially planar 
lid or cover member 26. 
The cover member 26 includes a substantially planar 

top 28 integral with an outwardly angled or diverging 
peripheral side wall 30. The front forward wall 32 has 
longitudinally spaced apertures or slots 34 extending 
therethrough for receiving locking buttons 36 projecting 
forwardly from the ‘lock ?ap 22. 
The lower or egg receiving section 18 of the carton in 

cludes a plurality of substantially similar egg receiving 
cells indicated generally at 38, each of the cells being 
separated one from the other by means of longitudinally 
and transversely extending saddle portions 40. Inter 
secting pairs of the saddle portions 40 substantially de?ne 
edge portions of frustro-pyramidal separator posts in 
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4 
dicated generally at 42 which terminate in a substantial 
ly square top portion 44, the corners of which are dis 
posed .in alignment with the saddle portions 40. The 
upper portions 44 of the separator posts 42, will abutting 
ly engage the inner surface of the planar top 28 for ab 
sorbing force on the cover member and transmitting it 
through the post to the bottom portions of the cells with 
out injury to the eggs contained therein. 
As shown in FIG. 3, the portion 46 of each separator 

post 42 is molded to have a lesser thickness than the 
remainder of the carton. This is accomplished by use 
of the molding die shown in FIGS. 1 and 2 wherein the 
perforated material 14 in accordance with this invention 
is substituted for the conventional ‘wire screen 12 at the 
upper portion of each separator post. At 48 in FIGS. 
1 and 2 there is shown the joint (between the wire screen 
and the perforated material. This joining of the per 
forated material 14 to the wire screen 12 can be accom 
plished by means of soldering, spot Welding or the use 
of tabs or other connectors distributed along the joint 
of the two materials. 
The resulting egg carton, as shown in FIG. 3 has ad 

vantages :over the same egg carton which has previously 
been conventionally molded with a uniform thickness of 
pulp. First of all there is a saving in the overall weight 
of the carton. But more important, the resulting egg 
carton will nest better and have considerably less denesting 
resistance. Where the egg carton is molded of one thick 
ness in the conventional way, pulp tends to build up in 
crevices and at intersections of planes, such as at the posts 
of the carton. The resulting carton when nested, will tend 
to jam tightly together, being squeezed in the post sections, 
while the cover sections have actual clearance between 
them. The present egg carton with the posts made thinner 
than the covers, lessens the denesting resistance of a stack 
of such cartons and further, a given number could take up 
less space. 

This method can also be applied to other pulp molded 
articles to lessen the nesting interval and to economize on 
the amount of pulp required for a given article by lessen 
ing the thickness of the stronger portions of the article 
while maintaining the weaker portion at their present 
thickness. 
The use of this new molding die has other uses. For ex 

ample, as shown in FIG. 9, the entire die 52 may be fabri 
cated from the perforated material. For a given interval 
in the pulp bath with the same suction, a lesser amount of 
pulp will be uniformly deposited to form a thinner article 
than would be deposited under the same conditions using 
the conventional wire screen. As shown in FIG. 10, ap 
paratus is shown wherein two dies 54 and 56 are simul 
taneously immersed in the pulp bath for deposition of the 
pulp. The die 54 is shown to be made of the conventional 
wire screen whereas die 56 is shown to be made of per 
forated material in accordance with the present invention. 
For a given dip interval, the die 54 will deposit a thicker 
article than will die 56, thus in a single dip two different 
articles with different thicknesses can be simultaneously 
deposited. 

Broadly the perforated material die or portion of the 
die in accordance with the present invention is a thin sheet 
of material, preferably a metal such as brass, although 
any metal can be used such as nickel, copper, stainless 
steel, etc. which is sufficiently ?exible and can be punched 
with the required size of perforations. Nonmetallic ma 
terials can also be used with the above properties or can 
be cast in ?nished form. The perforated material may 
be made of plastic ?lm, such as polyethylene, polypropyl 
ene, vinyl resins, polystyrene or polyesters. The thickness 
of the perforated material is preferably approximately the 
same as the diameter of the perforations, although this is 
not critical so long as the resultant perforated material is 
?exible enough to be formed into the desired complex 
shapes. The perforations have a diameter of 0.006" 
0.031”, and the resultant sheet has an open area of per 
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forations of 3—20%. These limitations are critical in 
order to obtain a signi?cant percent reduction of pulp de 
posit over that obtained using the conventional wire screen 
molding die. 

For certain purposes, a coarse ‘backing wire screen may 
be inserted between the perforated material die and the 
forming member similar to that used with a conventional 
wire screen die. For some purposes the usual forming 
member 11 with relatively large holes 13 on 1/2" centers 
can be dispensed with completely and replaced with skele 
ton-like back-up structure. It should be understood, how 
ever, that the amount of drainage through the forming 
member must be much greater than that through the per 
forated material die. 

In a speci?c example, a die was made of a perforated 
‘brass sheet .016" thick with perforations .016" in diameter 
uniformly spaced over the sheet and with 6.4% open area 
in the die. In this perforated sheet the perforations were 
.046" apart. The pulp deposited showed a reduction of 
40% over that deposited using the same pulp, same interval 
of dip and he same vacuum when using a conventional 
wire screen die. 

In another speci?c example, another die was made of 
a perforated brass sheet of .016” thick with perforations 
.016" in diameter and with 18% open area in the die. The 
perforations were .014" apart. The pulp deposited showed 
a reduction of 18% over that deposited under the same 
conditions when using a conventional wire screen die. 
An egg carton was molded using the die illustrated in 

FIG. 1. The resultant egg carton showed a 40% reduction 
in pulp deposit on each supporting post where the perfo 
rated material was substituted for the wire screen. This 
egg carton with the thinner posts was found to have a con 
siderably lesser denesting resistance in a stack of such car 
tons at the old denesting interval. 

It should be noted that the pulp which deposits on the 
perforated material die will have a lesser weight per square 
inch than the pulp which deposits on the conventional wire 
screen. Thus, even though a compression step is allied to 
a newly deposited article having more than one thickness 
of deposit to render the thickness thereof virtually uni 
form, the weight per square inch of the originally thicker 
deposit in the ?nal product will be greater than the weight 
per square inch of the ?nal product of the portions with 
an originally thinner weight per square inch. 
The egg carton shown in FIG. 3 or other molded pulp 

articles of more than one thickness of pulp could also be 
molded using a die made entirely of perforated material. 
This die would include portions A (FIG. 11) where the 
thinner pulp deposit 60 is reqquired which are made with 
perforations of 0.006”-0.031" in diameter and having an 
open area of 3—20%. The portions of the die B (FIG. 11) 
wherein the thicker deposit of pulp 60 is desired can be 
perforated with openings greater than 0.031" and with an 
open area of greater than 20%. The deposit of pulp on 
these areas B would be equivalent to that deposited on a 
conventional wire screen molding die as shown on FIG. 
12. An illustration of a perforated material showing the 
two different sizes of perforations and open area is shown 
in FIGS 11 and 12. 
When a pulp article is desired to be deposited having 

an overall lesser deposit of pulp and yet wherein certain 
areas of the article have a still lesser deposit than others, a 
perforated material die can be used similar to that il 
lustrated in FIGS. 13 and 14, wherein all sections of the 
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die are within the critical limits de?ned above for obtaining 
a reduction in pulp deposit yet wherein portions have a 
lesser open area than other portions. For example, the 
portion of the die illustrated as C in FIG. 13 might have 
an open area of 6% whereas the section identi?ed as D 
might have an open area of 20%. 

If it is desired to mold an article having variable 
thicknesses within the same article, the perforations in 
the die ‘can be so regulated as to size and pattern distribu 
tion so that the amount of pulp deposit in all portions of 
the article can be closely controlled. As illustrated in 
FIGS. 15 and 16, the perforations are all shown to be 
of the same size. However, their distribution is varied in 
a continuous pattern on the die so as to ‘deposit gradually 
varying thicknesses of pulp from a minimum at the por 
tions E thereon to a maximum at the portions F thereon. 
As shown in FIGS. 17 and 18 a similar effect can be 
obtained by increasing the size of the perforations as well 
as distribution of the perforations to yield an even greater 
increase in the pulp deposit from the sections labeled as G 
as compared to the sections labeled as H. 
The perforated material die acts to force horizontal 

drainage of Water through the pulp which is greater than 
the thickness of the pulp as it is deposited, thereby making 
the rate of deposit depend upon the horizontal travel of 
the water through the pulp rather than only the vertical 
travel through the thickness of the pulp. This is an essen 
tial difference from the formation on normal lwoven die 
surfaces or using perforated material surfaces with large 
enough perforations so spaced as not to restrict the total 
potential drainage capacity of {the pulp as it is formed. 

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 de 
scribed in the speci?cation but only as indicated by the 
‘appended claims. 
What is ‘claimed is: 
1. In an egg carton molded of pulp comprising a cover 

portion and a bottom portion having cells therein adapted 
to hold the eggs, said bottom portion having an upstand 
ing separator post between said cells adapted to engage 
the under surface of the cover portion when the carton is 
closed, the improvement wherein the upper portions of 
said separator posts have a uniformly lesser effective 
thickness of pulp and weight per square inch than the 
remaining portion of said carton whereby the denest 
ing resistance of said carton is reduced. 

2. An egg carton according to claim 1 wherein the 
pulp ?bers in all portions of said carton are oriented as 
naturally take place with suction molding before any re 
arrangement takes place due to a subsequent pressing 
operation. 
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