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3,910,485 
1. 

SHIPPING AND STORAGE CARTON 
This invention relates in general to packaging materi 

als and in particular it relates to improvements in the 
structure of storage or shipping cartons to provide an 
economical, lightweight carton having high resistance 
to bulging of its vertical walls and bottom. 
The invention finds a special utility in cartons for the 

shipping of items the nature of which is to generate 
bulging forces on the walls, for example cartons for 
shipping grapefruit, oranges and the like. 
The invention contemplates forming each wall of the 

carton by two facing webs with an intermediate web 
comprised of groups of planar sections arranged at 
cross-angles so as to provide dual axes or anti-bulging 
strength and forming the bottom of the carton by flaps 
which are extensions of the facing webs and only one 
of the intermediate groups, the flaps when folded down 
setting up the planar sections at cross angles and so ob 
taining the anti-bulding strength. 
Such a carton having anti-bulging strength, economy 

and lightness in weight is achieved by forming a blank 
comprised of facing webs having both planar groups in 
the area for the carton walls but with one of the groups 
omitted in the adjacent area for the flaps. The omission 
of the material in the flap area results in substantial sav 
ings and commensurate economy and lightness in 
weight. For example, in a substantially cubical carton 
the savings in material is about 78. 
A preferred form of the invention will be described 

below in connection with the following drawings 
wherein: 
FIG. 1 is a planar view, partially in section, of a blank 

constructed in accordance with the invention; 
FIG. 2 is a perspective view of a carton folded from 

the blank of FIG. 1; 
FIG. 3 is an enlarged planar view taken on the section 

3 of FIG. 1; 
FIG. 4 is an enlarged elevational view taken on the 

line 4-4 of FIG. 1, 
FIG. 5 is an enlarged elevational view taken on the 

line 5-5 of FIG. 1; 
FIG. 6 is an enlarged elevational view taken on the 

line 6-6 of FIG. 1; and 
FIG. 7 is a fragmentary view illustrating an alterna 

tive form of a planar strip. 
There are many known methods for forming cellular 

type structures having cross-planar members which can 
be modified for producing the blank structure of the 
invention. For example, the techniques for making a 
honeycomb and the techniques illustrated in the Wan 
del U.S. Pat. Nos. 3,589,964 and 3,542,636. The tech 
niques shown in the Wandel U.S. Pat. No. 3,589,964 
are especially suitable for modification to produce the 
blank of the invention and for descriptive purposes ref 
erence may be had to that patent. The Wandel U.S. 
Pat. No. 3,589,964 contemplates the forming of a sub 
member which comprises a facing web and a corre 
gated web adhesively secured thereto. The correga 
tions of the sub-member are provided with slits which 
extend in spaced rows at right angles to the correga 
tions. Subsequently, reinforcing strips are secured in 
the rows of slits or slots. Preferably, the slits extend 
completely through the corregations but stop short of 
penetrating the facing web. Lastly, a second facing web 
is adhesively secured to the corrugations and strips. 
The foregoing structure is formed on automatic ma 
chinery which continuously discharges a formed mem 
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ber. As the formed member moves out of the machine, 
it is cut into desired lengths. Normally the corrugations 
run at right angles to the path of movement of the 
member through the machine and the strips run paral 
lel through the axes. 
With the above in mind, a formed member indicated 

by the dotted lines 1 in FIG. 1 moves out of the ma 
chine along the axis A. A blank structure which has 
been severed from the member 1 is indicated at 2. 
The blank 2 has a rectangular shaped wall section 3 

and rectangular shaped flap sections 4 and 5. As will be 
explained later, the wall section 3 is for use in being 
folded to form the vertical walls of the carton and the 
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flap sections 4 and 5 are for folding into the top and the 
bottom of the carton. 
The blank 2 includes flat facing webs 6 and 7 and an 

intermediate web which, in the wall section 3, com 
prises the corrugations 8 extending at right angles to 
the axis A and reinforcing strips 9 extending parallel 
the axis A and which, in flap sections 4 and 5, com 
prises the corrugations. 

In using the process of the Wandel U.S Pat. No. 
3,589,964 for the construction of the formed member 
1, the slits are cut in the corrugations only in a defined 
area (wall section 3) and the strips are fed to the slits 
in this area. 
Thus, the board comes out of the machine with the 

wall section 3 and the flap sections 4 and 5 integral. 
The wall section comprises the flat parallel webs 6 and 
7 and the intermediate web which is made up of the 
groups of corrugations 8 and the groups of strips 9. The 
groups are oriented at right angles and both have sub 
stantially flat planar sections and which are intercon 
nected to each other and extend between and are inter 
connected to the facing webs 6 and 7. The flap sections 
are each comprised of the extensions of the facing webs 
and the intermediate section is comprised of extensions 
of the corrugations. There are no strips in the flap sec 
tions. 

It is to be noted in passing that for purposes of the 
present invention, it is especially desireable that the 
corrugations or V-sections be formed so that the oppo 
site surfaces forming the V have planar, or substantially 
planar, characteristics. This enhances the anti-bulging 
strength feature. 
After the blank has been formed as above indicated, 

the flap sections 4 and 5 are cut or pierced to form 
pairs of slits or slots such as the pairs 12, 13 and 14. 
This forms the outboard sections into flaps.ff, fand 

5O f, for folding into the top and flaps f, f, f, and ffor 
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folding into the bottom of the box. The joinder areas 
between the wall section 3 and the flap sections 4 and 
5 are rolled or depressed as at 15 and 16 to reduce the 
spacing between the webs 6 and 7, such as indicated in 
FIG. 6. This deforms the top web 7 and the correga 
tions 8 and also any strips within the area. The slits and 
the deformation facilitates folding the flaps to form the 
top and the bottom of the carton. 
The areas in the wall section 3 between the pairs of 

slits are also rolled or depressed to reduce the spacing 
between the facing webs as indicated at 21, 22 and 23. 
The effect of the foregoing is to deform both the corru 
gations 8 and the strips 9 within the depressed areas. A 
typical example of such deformation is illustrated in 
FIG. 5. The depressed areas 21, 22 and 23 divide the 
wall section 3 into sections w, w, wa and w, which will 
form the vertical walls of the carton. 
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In the usual course of events, the blanks as above de 
scribed are formed continuously and are stacked into 
packs for shipment to the user. Then by either manual 
or automatic means, the user folds each blank into a 
box. This is done by folding along the depressed areas 
21, 22 and 23 until the edges 24 and 25 abut one an 
other and then a conventional facing or securing strip 
26 (FIG. 2) is applied over the abutting edges to lock 
the same together. The sections wi, w, wa and w form 
the vertical walls of the carton. 
With reference to FIG. 2, it will be noted on the side 

walls, for example the walls w and wa, the corrugations 

O 

8 run vertically, while the strips 9 run horizontally. The 
corrugations resist bulging or bending of the wall about 
a horizontal axis parallel to the wall while the strips re 
sist bulging or bending about a vertical axis parallel to 
the wall. - . 

When the flaps fif, f, and fare folded down to form 
the top of the box, the corregations in the flaps f, and 
f, run in the same direction, whereas the corrugations 
in the flaps f, andf, run at right angles to these corruga 
tions. The same effect is achieved when the flaps f, f, 
f, and f are folded to form the bottom of the box. Inas 
much as the overlapping flaps are adhesively secured 
together, the orientation of the corrugations makes for 
resistance against bending along two axes oriented at 
right angles to each other and therefore provides the 
anti-bulging effect. This is especially important in the 
bottom. 
While in the foregoing description, the blank was 

formed with a wall section and two flap sections on ei 
ther side thereof, it will be understood that blanks can 
be formed by omitting one of the flap sections so that 
the wall section is for forming the vertical walls of the 
box and the flap section is used to form the bottom of 
the box. In such cases, an independent cover is pro 
vided. 
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the flap section being comprised of extensions of the 
facing webs and an extension of one of said groups 
therebetween and the other of said groups being con 
fined within the area of the wall section and the flap 
section having slits dividing the section into four flaps 
and also having means to facilitate folding of the flaps 
to form the bottom of the carton. 
2. A blank structure for use in being folded into a 

rectangular parallelepiped type carton having four 
walls and a top and a bottom comprising: 
a rectangular shaped wall section for use in being 
folded to form the four walls of the carton and rect 
angular shaped flap sections integral with the wall 
section and respectively disposed on opposite sides 
thereof for use in being folded to form, respectively, 
the top and the bottom of the carton; 

the wall section being comprised of a pair of flat, paral 
lel facing webs and an intermediate web between the 
facing webs and having means to facilitate folding of 
the section to form the walls of the carton; 

the intermediate web being comprised of first and sec 
ond groups of members having substantially planar 
sections interconnected with each other and extend 
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Before closing, reference is made to FIG. 7 which 
shows an alternative form of strip. In this case, the strip 
instead of being a single planar member, such as the 40 
strip 9, it is comprised of a member bent back on itself 
as noted at 27. This permits use of thinner original ma 
terial yet attains the desired structural strength. 

I claim: . . . . . . 
1. A blank structure for use in being folded into a 

rectangular parallelepiped type carton having four 
walls and a bottom comprising: 
a rectangular wall section for use in being folded to 
form the four walls of the carton and a rectangular 
shaped flap section integral with the wall section and 
disposed on one side thereof for use in being folded 
to form the bottom of the carton; 

the wall section being comprised of a pair of flat, paral 
lel facing webs and an intermediate web between the 
facing webs and having means to facilitate folding of 
the section to form the walls of the carton; 

the intermediate web being comprised of first and sec 
ond groups of members having substantially planar 
sections interconnected with each other and extend 
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ing between and interconnected to the facing webs 
and the planar sections of one group being angularly 
oriented to the planar sections of the other group, the 
facing webs and the groups providing means, to resist 
bending of the wall section respectively along a first 
axis parallel to the plane of the wall section and along 
a second axis also parallel to the plane of the wall sec 
tion and oriented at an angle to the first axis; and 

each flap section being comprised of extensions of the 
facing webs and an extension of one of said groups 
therebetween and the other of said groups being con 
fined within the area of the wall section and each flap 
section having slits dividing the section into four flaps 
and also having means to facilitate folding of the flaps 
to form the carton. - 
3. A blank structure in accordance with claim 2 

wherein said slits are formed as co-planar pairs respec 
tively in said flap sections and wherein first said means 
includes, in the wall section between the respective 
pairs of slits, a reduction in the spacing between the 
facing webs with the planar members within said re 
duced spacing being deformed, and wherein said sec 
ond means includes, in the joinder area between the 
wall section and each flap section, a reduction in the 
spacing between the facing webs with the planar mem 
bers within the reduced spacing being deformed. 

4. A carton formed from the blank of claim 3. 
5. A blank structure for use in being folded into a 

rectangular parallelepiped type carton having four 

55 

60 ing between and interconnected to the facing webs 
and the planar sections of one group being angularly 
oriented to the planar sections of the other group, the 
facing webs and the groups providing means to resist 
bending of the wall section respectively along a first 65 axis parallel to the plane of the wall section and along 
a second axis also parallel to the plane of the wall sec 
tion and oriented at an angle to the first axis; and 

walls and a top and a bottom comprising: 
a rectangular shaped wall section for use in being 
folded to form the four walls of the carton and rect 
angular shaped flap sections integral with the wall 
section and respectively disposed on opposite sides 
thereof for use in being folded to form respectively 
the top and the bottom of the carton; 

the wall section being comprised of a pair of flat, paral 
lel facing webs and an intermediate web extending 
between and joined to the facing webs and having 
means to facilitate folding of the section to form the 
walls of the carton; 

the intermediate web comprising a corrugated web in 
cluding substantially planar sections extending be 
tween and interconnected to the facing webs, a plu 
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rality of rows of aligned slots in the corrugations, the 
slots extending transversely to the axes of the corru 
gations and a plurality of planar strips disposed in the 
slots and extending transversely to the axes of the 
corrugations the corrugations providing a means to 
resist bending along an axis parallel to the plane of 
the wall section and the strips providing a means to 
resist bending along a second axis parallel to the 
plane of the wall section and oriented at an angle to 
the first axis; and 

each flap section being comprised of extensions of said 
facing webs and an extension of said corregated web, 
the strips being confined within the area of the wall 
section and each flap section having slits dividing the 
section into four flaps and also having means to facili 
tate folding of the flaps to form the bottom of the car 
ton. 

6. A blank structure for use in being folded into a 
rectangular parallelepiped type carton having four 
walls and at least a bottom comprising: 
a rectangular shaped wall section for use in being 
folded to form the four walls of the carton and a rect 
angular shaped flap section integral with the wall sec 
tion and disposed on one side thereof for use in being 
folded to form the bottom of the carton; 

the wall section being comprised of a pair of flat, paral 
lel facing webs and an intermediate web extending 
between and joined to the facing webs and having 
means to facilitate folding of the sections to form the 
walls of the carton; 
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6 
the intermediate web comprising a corrugated web in 

cluding substantially planar sections extending be 
tween and interconnected to the facing webs, a plu 
rality of rows of aligned slots in the corrugations, the 
slots extending transversely to the axes of the corre 
gations and a plurality of planar strips disposed in 
slots and extending transversely to the axes of the 
corrugations, the corrugations providing a means to 
resist bending along an axis parallel to the plane of 
the wall section and the strips providing a means to 
resist bending along an axis parallel the plane of the 
wall section and oriented at an axis to the first axis; 
and 

the flap section being comprised of extensions of said 
facing webs and an extension of said corrugated web, 
the strips being confined within the area of the wall 
section and having slits dividing the section into four 
flaps and also having means to facilitate folding of the 
flaps to form the bottom of the carton. 
7. A carton formed from the blank of claim 6. 
8. A blank structure in accordance with claim 5 

wherein the means to facilitate folding of the wall sec 
tion to form the walls of the carton is defined by 
spaced, parallel lines of reduction in the spacing be 
tween the facing webs with one facing web deformed 
toward the opposite facing web along underlying val 
leys formed by said corrugation and with the planar 
strips crushed along the lines of reduction. 
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