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(57) ABSTRACT 

A packaging material for cushioning an object packed in a 
container is disclosed herein. The packaging elements mak 
ing up the packaging material may be made from sheets of 
paper, and be cup-shaped with a floor and thickened walls 
having irregular folds created by crushing the walls. Also 
disclosed herein is a method for manufacturing the packag 
ing material that includes the Steps of unrolling a paper roll, 
cutting the paper into paper sheets, pressing the cut paper 
sheets to form a cup, and crushing the walls of the cup 
towards the floor of the cup. A machine for implementing 
this method is also disclosed, and includes a mandrel for 
pressing the cut paper sheets, a sleeve for crushing the walls 
of the cup, and a stop block for holding the paper sheets. 
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PACKAGING MATERIAL AND METHOD AND 
DEVICE FOR PRODUCING THE SAME 

CLAIM FOR PRIORITY 

0001. The present application claims priority of U.S. 
Provisional Patent Application Serial No. 60/430,874, filed 
Dec. 4, 2002, the disclosure of which being incorporated by 
reference herein in its entirety. 

BACKGROUND OF THE INVENTION 

0002 A. Field of the Invention 
0003. The present invention relates generally to packag 
ing material, and, more particularly, to a packaging material 
that protects objects by cushioning and absorbing the shock 
or pressure experienced by the objects, and a method and 
device for producing the Same. 
0004 B. Description of the Related Art 
0005 Various packaging materials and systems have 
been proposed in the past. The primary conventional pack 
aging material consists of polymer foams or expanded 
Synthetic materials. These materials have been used since 
they fill the irregular spaces formed between the packed 
object and the packaging container. Unfortunately, Such 
materials need to be manufactured by Specialist companies, 
and require large shipping and Storage Space. 
0006 Other shock absorbing systems have been pro 
posed, but are not adapted for filling the irregular spaces 
between the packed object and the packaging container. For 
example, U.S. Pat. No. 3,244,347 and French Patent No. 2 
624 103 disclose Systems for inner packing and cushioning, 
but which are limited to the comers of the packaging 
container. Other references disclosing Systems incapable of 
filing irregular Spaces between the packed object and the 
packaging container include: European Patent Application 
No. 0 602 580, which implements a padding having a lattice 
structure; European Patent Application No. 0 888 879, 
which uses a corrugated or pleated padding, and Interna 
tional Publication No. WO 93/16940, which uses packing 
elements comprising preformed conical pockets, the func 
tional angle of the cone having Specific limits. 
0007 U.S. Pat. No. 5,179,952 proposes packaging mate 

rial made from Strips folded like accordions. However, Such 
materials make for poor inner packaging and are easily 
crushable Since the Strips more or less overlap one another. 
0008 German Patent Application No. 4018 173 proposes 
protective inner packing (or padding) and filling material 
comprised of hollow bodies in the form of cylinders or 
prisms made of pre-punched Sections whose ends are glued 
together or inserted into each other. These materials offer 
little resistance to crushing and flatten too readily. 
0009 Packaging materials in the shape of curvettes or 
cups formed from paper sheeting have also been proposed. 
For example, U.S. Pat. No. 5,595,811 discloses elements in 
the form of cup-like configurations with more or leSS accen 
tuated folding of the paper. The various folds cover the entire 
floor of the cup-like configuration. 

0010 International Publication No. WO 94/07765 dis 
closes packaging material in the form of a die-shaped 
thimble having a flat bottom with a diameter of between 1.27 
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and 2.54 centimeters (cm), and a tubular wall. These die 
shaped thimble cushioning elements are obtained by die 
forming a sheet of paper by passing a mandrel through a 
form. The paper sheet disengages from the mandrel by the 
natural expansion of the folds of the tubular wall after the 
mandrel has passed through the form. 
0011 European Patent Application No. 0 667304 dis 
closes a packaging material having hollow bodies derived 
from Strips Similar to those used in German Patent Appli 
cation No. 40 18 173. However, these hollow bodies may 
also have longitudinal folds or a rigid floor that gives them 
a pot-like shape. The longitudinal folds extend parallel to 
each other from the pot floor. 
0012. The packing materials disclosed in U.S. Pat. No. 
5,595,811, International Publication No. WO94/07765, and 
European Patent Application No. 0 667 304 exhibit poor 
resistance to crushing, notably under the effects of forces 
running transversely to the lateral walls, and they flatten 
easily. The rigid floor disclosed in European Patent Appli 
cation No. 0667304 improves resistance to crushing, but is 
Still inadequate. The Small thimble configuration disclosed 
in International Publication No. WO 94/07765 also 
improves resistance to crushing, but manufacturing a large 
number of these thimbles, in view of their Smallness, com 
plicates the manufacturing process. 
0013 Thus, there is a need in the art for a packaging 
material that protects objects by cushioning and absorbing 
the Shock or preSSure experienced by the objects, resists 
crushing, and is easily manufactured. 

SUMMARY OF THE INVENTION 

0014. The present invention solves the problems of the 
related art by providing a packaging or packing material, and 
a method and machine for producing the Same. The pack 
aging material is economical, inexpensive, Simple to manu 
facture, and requires low volume for Shipping and Storage. 
The packaging material also resists crushing, provides good 
Shock absorbing qualities, and may be prepared with a 
Starting material having a relatively high density, low Space 
requirements, high flame resistance, and Safe to Store. 
0015 The packaging material may be prepared from rolls 
of paper and, more particularly, high-resistance rolls of 
paper or Still rolls of common paper. The method of pre 
paring the packaging material may be implemented by the 
user of the packaging material or near the location where the 
packaging material is to be used. 
0016 Further scope of applicability of the present inven 
tion will become apparent from the detailed description 
given hereinafter. However, it should be understood that the 
detailed description and Specific examples, while indicating 
preferred embodiments of the invention, are given by way of 
illustration only, Since various changes and modifications 
within the spirit and scope of the invention will become 
apparent to those skilled in the art from this detailed descrip 
tion. It is to be understood that both the foregoing general 
description and the following detailed description are exem 
plary and explanatory only and are not restrictive of the 
invention, as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0017. The present invention will become more fully 
understood from the detailed description given hereinbelow 
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and the accompanying drawings which are given by way of 
illustration only, and thus are not limitative of the present 
invention, and wherein: 
0.018 FIG. 1 is a schematic side elevational view of a 
machine for manufacturing a packaging material in accor 
dance with an embodiment of the present invention; 
0.019 FIG. 2 is a schematic side elevational view of a 
mandrel, a sleeve, and a hollow cylinder of the machine 
shown in FIG. 1, wherein the lateral walls of the paper 
making up a packaging element of the packaging material of 
the present invention have not been crushed; 
0020 FIG. 3 is a schematic side elevational view of the 
mandrel, Sleeve, and hollow cylinder of the machine shown 
in FIG. 1, wherein the lateral walls of the paper making up 
the packaging element of the packaging material of the 
present invention are crushed by the Sleeve to form the 
finished packaging material; 
0021 FIG. 4 is a schematic side elevational view of the 
mandrel, Sleeve, and hollow cylinder of the machine shown 
in FIG. 1, wherein the finished packaging element is freed 
from the hollow cylinder; 
0022 FIG. 5 is an exploded, perspective view of an 
arrangement which could either be the mandrel and Sleeve of 
the machine shown in FIG. 1, or the sleeve and hollow 
cylinder of the machine shown in FIG. 1, such an arrange 
ment preventing the jamming of the paper in the machine; 
0023 FIG. 6 is a perspective view of a packaging ele 
ment of the packaging material in accordance with one 
aspect of the present invention; 
0024 FIG. 7 is a perspective view of a packaging ele 
ment of the packaging material in accordance with another 
aspect of the present invention, wherein the packaging 
element has a lower height and more open base or floor than 
the packaging element shown in FIG. 6; 
0.025 FIG. 8 is a perspective view of a packaging ele 
ment of the packaging material in accordance with Still 
another aspect of the present invention, wherein the pack 
aging element has a larger base or floor than the packaging 
element shown in FIG. 6; and 
0.026 FIG. 9 is a perspective view of a container holding 
an object that is packed by the packaging material of the 
present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0027. The following detailed description of the invention 
refers to the accompanying drawings. The same reference 
numbers in different drawings identify the same or similar 
elements. Also, the following detailed description does not 
limit the invention. Instead, the Scope of the invention is 
defined by the appended claims and equivalents thereof. 
0028 A. The Packaging Material 
0029. In a first embodiment, as best shown in FIGS. 6-8, 
the present invention relates to an inner packaging, packing, 
padding, and/or cushioning material that is made up of a 
plurality of packaging elements. The packaging material 
may consist of more than one, more than ten, preferably 
more than twenty, and possibly Several tens or hundreds of 
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the packaging elements. Each packaging element is prefer 
ably made from paper, and has an overall cup-like (or 
curvette) shape with a central empty space, a floor 17, and 
a surrounding, folded lateral wall 18. The lateral wall 18 of 
the packaging element is preferably thick, having an average 
thickness more than ten times greater than the thickness of 
the paper. As used herein, the terms “cup-like” or “curvette” 
indicate that there is a floor to the packaging element, as in 
any type of container. However, the folded wall 18 does not 
resemble those of a conventional cup, as shown in FIGS. 
6-8. 

0030. According to one aspect of the invention, the floor 
17 of the cup is not folded but its wall 18 is folded in an 
irregular, ZigZag configuration. This irregular, ZigZag con 
figuration may be obtained by crushing a sheet of paper 
along its length, i.e., transverse to the thickness of the paper 
sheet, in the direction of the floor 17 of the cup. 
0031. According to another aspect of the invention, the 
folds of the wall 18 of the cup include a plurality of folds, 
generally more than ten folds, and preferably more than 
twenty-five folds. The majority of the folds may extend up 
to the floor 17 of the cup and, advantageously, they overlap 
each other or form angles of interSection with each other. 
0032. According to one feature of the invention, a sig 
nificant portion of the folds, e.g., greater than 20% of them, 
and more preferably more than 40% of them, but less than 
95% of them, have a general orientation approximately 
parallel to the plane representing the floor 17 of the cup. An 
orientation parallel to the floor 17 of the cup enables, as 
described more fully below with reference to the manufac 
turing method of the cup, walls 18 to be created by crushing 
paper sheets in a direction Substantially perpendicular to the 
floor 17 of the cup. Such folds are approximately parallel 
and can form angles running up to forty-five degrees, from 
one side to the other, with the floor 17 of the cup. 
0033. The cup-shaped packaging element of the present 
invention preferably has a uniform Surface, preferably the 
floor 17, that is flat or rounded to enable an easily-readable 
inscription for advertising. The overall diameter (average) 
may be between one and fifteen centimeters (cm), and 
preferably between 2.6 and ten cm. 
0034. According to a preferred feature of the invention, 
the ratio of the Volume of the packaging element to the 
Surface area of the paper necessary to make the packaging 
element is within a range of 0.01 to five cm/cm, preferably 
from 0.05 to one cm/cm’, and more preferably from 0.1 to 
one cm/cm. The ratio of the volume of the packing element 
relative to the initial Volume of paper necessary to make the 
packaging element is generally between ten and three 
hundred, preferably between forty and two-hundred, and 
more preferably between fifty and one-hundred. 
0035. According to another advantageous feature of the 
invention, the packaging element may have a ratio of an 
average exterior diameter of the cylinder to the height of the 
wall 18 of between 0.2 and eight, preferably between 0.9 and 
six, and more preferably between 0.9 and three. The ratio of 
the exterior diameter of the cylinder to the average thickness 
of the lateral wall 18 may be between 2.1 and eight, and 
preferably between 2.2 and six. 
0036) Each packaging element making up the packaging 
material of the present invention has excellent resistance to 
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crushing, exterior shock, and various deforming forces. 
Avoiding deformations is important because they can cause 
a loSS of the padding character of the packaging material. 
The packaging material also has a Superior cushioning effect 
and occupation rate of the empty Spaces in the packing 
container. A further advantage of the packaging elements of 
the present invention is that they do not have a tendency to 
become inserted in each other. 

0037. The use of rigid paper, or very rigid paper, is 
preferable with the present invention, because it provides 
packaging elements more resistant to crushing. The paper 
known by the name Kraft paper (a strong, high-performance 
wrapping paper) is particularly advantageous for obtaining 
these results. Recyclable and/or recycled paperS may also be 
used, however, non-recycled papers are preferred, especially 
those not having a natural tendency to unfold. The paper 
may be multilayered, but it is generally preferred, for 
efficiency and economy, to use Single-layered paper. 

0.038 FIGS. 6-8 show various types of packaging ele 
ments capable of being produced in accordance with the 
teachings of the present invention. AS shown in these FIGS., 
packaging element 11 includes a floor 17, and a central 
cavity formed between thick walls 18. The overall shape of 
the packaging element 11 is that of a thick-walled cup or 
curvette. These FIGS. also highlight the irregular thick 
nesses, and folds of thick walls 18. Despite the irregular 
thicknesses of walls 18, an approximate average thickneSS 
may be determined for walls 18, as well as an internal and 
external diameter of the cylinder formed by walls 18, as 
discussed above. The packaging element 11 shown in FIG. 
7 has a lower height and more open base or floor than the 
packaging element 11 shown in FIG. 6. Whereas the pack 
aging element 11 shown in FIG. 7 has a larger base or floor 
than the packaging element shown in FIG. 6. FIGS. 6-8 are 
exemplary only, and other variations and sizes of packaging 
element 11 may be realized in accordance with the present 
invention. 

0039 FIG. 9 is a perspective view of a container (19) 
holding an object (20) that is packed by a multitude of 
packaging elements 11 making up the packaging material of 
the present invention. Preferably, the multitude of packaging 
elements 11 completely covers the object to be packed, 
providing a cushion and shock absorber. 
0040 B. Method For Manufacturing The Packaging 
Material 

0041. The present invention also relates to a method for 
manufacturing the packaging material described above. The 
method comprises a first Step of cutting a band of paper into 
a plurality of Small paper sheets, and a Second Step of 
pressing the paper sheets through an aperture of a form or 
template, resulting in the formation of preliminary paper 
cups having edges with an overall tubular shape. The third 
Step of the method includes crushing the walls of the paper 
cups in one direction Substantially perpendicular to the axis 
of the tube of the preliminary paper cups, and in a direction 
towards the floor of the cup. The various steps of the method 
of the invention may be executed Successively, repetitively, 
and continuously. 

0.042 Preferably, the aperture (or hollow channel) has a 
diameter approximately equal to the diameter of the finished 
packaging element. Pressing is preferably done on a piece of 
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paper cut from an unrolled roll of paper. The pressing Step 
may be accomplished with a cylindrical mandrel having an 
axis of translation identical to that of the aperture of the form 
or template. The crushing Step may be performed by a 
cylindrical Sleeve Sliding along the mandrel. 
0043. The pressing and the crushing steps are preferably 
performed without jamming the paper between the cylindri 
cal sleeve and the walls of the aperture, and between the 
cylindrical mandrel and the cylindrical Sleeve. In order to 
prevent the paper from jamming, beads, grooves, or Serra 
tions are preferably provided longitudinally on the cylindri 
cal Sleeve, the walls of the aperture, and the cylindrical 
mandrel. FIG. 5 shows such an arrangement, described 
more filly below, which could either be the mandrel and the 
sleeve, or the sleeve and the aperture. AS shown, the beads, 
grooves, or Serrations have corresponding shapes to enable 
Sliding of the one in the other. 
0044 According to a preferred embodiment of the 
present invention, the method comprises a first Step of 
Supplying paper in the form of a flat sheet (mono-layered or 
multi-layered, preferably mono-layered), where the paper 
Supply directs the paper to a position for covering the 
aperture of the hollow channel. The first step preferably uses 
paper in the form of a large flat sheet Supplied by unrolling 
a roll of paper. This is particularly advantageous Since 
Storing of Such paper rolls requires little Space and is much 
leSS flammable than packing material made of expanded 
polystyrene. 
004.5 The method also includes a second step of cutting 
the paper along parallel Strips, preferably longitudinally, and 
a third Step of cutting the parallel Strips transversely to form 
Small restricted area sheets (preferably rectangles or 
Squares) of paper. The Second and third steps may be 
performed Simultaneously, continuously, or in inverted order 
(i.e., the third step precedes the Second step). The method 
further includes a fourth Step of pressing the Small paper 
sheets into the interior of a hollow channel of a form or mold 
using a ramming or pressing mechanism (preferably, a 
mandrel pushing the Small sheets at their centers), until the 
Small sheets have completely penetrated the hollow channel 
and the centers of the Small sheets abut against a rigid 
surface or stop block provided at the bottom of the hollow 
channel. 

0046 A fifth step of the method involves pushing the 
lateral parts of the Small sheets in the direction of the Stop 
block to produce a multiple, irregularly folded shape for the 
lateral parts. The method also includes a sixth Step of 
removing the Stop block to liberate the finished packaging 
element from the hollow channel, and a Seventh Step of 
causing the packaging element to exit from the hollow 
channel. The final step of the method involves collecting the 
finished packaging elements. 
0047 The small sheets of paper used to make the pack 
aging material of the present invention have a limited 
Surface. AS used herein, the term “limited Surface' is under 
stood to mean that the Surface of the Small sheets is Smaller 
than that of the initial large sheet Since the large sheet has 
been cut once, and possibly twice. The limited-Surface, 
Small sheets may have a rectangular, Square, or circular 
shape, and may have side dimensions (or the diameter in the 
case of a circle) between three and forty cm, preferably 
between four and twenty-five cm, and more preferably 
between five and twenty cm. 
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0.048 C. Machine For Manufacturing The Packaging 
Material 

0049. The present invention also relates to a machine for 
performing the method described above and for making the 
packaging elements of the packaging material described 
above. The machine for making the packaging elements of 
the present invention is generally shown in FIGS. 1-5. As 
shown, the machine includes a mold or form 3 connected to 
a flat Surface 2, and having an aperture or hollow channel 15 
provided therethrough. The machine further includes a 
mechanism for pressing 5 Small sheets of paper 1 through 
hollow channel 15, and a mechanism for crushing 6 lateral 
parts 16 (lateral walls of a preliminary cup) of the Small 
sheets of paper 1. A Stop block 4 retains the paper sheets 1 
in hollow channel 15, and is arranged So that the paper sheets 
1 are between the Stop block 4 and the crushing mechanism 
6. 

0050. The machine according to the present invention 
may also include Some or all of the following preferential 
characteristics. The pressing mechanism 5 may be a mandrel 
having a generally cylindrical shape, Such as polygonal, 
circular, or curvilinear, and preferably having an anti-jam 
ming mechanism in the form of longitudinal Serrations, 
grooves, or beads provided parallel to the axis of the 
cylinder. The pressing mechanism 5 may also be a cylinder 
that may slide into the interior of the crushing mechanism 6, 
as shown in FIGS. 1-4. For quality and safety purposes, the 
cylinder of the pressing mechanism 5 may have a rounded, 
Spherical, or ovoid bottom. 
0051. The crushing mechanism 6 may be a sleeve capable 
of sliding along the mandrel 5. The mandrel 5 and sleeve 6 
may act Successively to create the preliminary cup and then, 
thereafter, to crush the walls 16 of the cup for creating the 
packaging element 11 of the present invention, as shown in 
FIGS. 2 and 3. Stop block 4 is moveable and may be 
withdrawn So that the finished packaging element 11 may be 
removed from hollow channel 15. The crushing mechanism 
6 may also be in the form of a cylinder or disk connected to 
one or Several stems (or bars). The stems or bars are used to 
move the disk and crush the paper sheets. The crushing 
mechanism 6 may also have the shape of a piston. 
0.052 Preferably, the hollow channel 15 is cylindrical 
having a round, polygonal, regular, or irregular shaped base. 
A mechanism may be provided that retracts Stop block 4 to 
permit the finished packaging element 11 to exit hollow 
channel 15. A mechanism for collecting the finished pack 
aging material may also be provided. 
0053. In order to prevent the paper from jamming, beads, 
grooves, or Serrations are preferably provided longitudinally 
on the cylindrical sleeve 6, the walls of the hollow channel 
15, and the cylindrical mandrel 5. FIG. 5 shows such an 
arrangement, where elements 7 and 8 could either be man 
drel 5 and sleeve 6, or sleeve 6 and hollow channel 15. As 
shown, the beads, grooves, or Serrations have corresponding 
shapes to enable sliding of the one in the other. The Size and 
the shape of the grooves, beading, or Serrations may vary. 
However, in one aspect of the present invention, the size of 
the beads, grooves, or Serrations are between /2 millimeter 
(mm) and one cm, but sizes exceeding these dimensions may 
also be provided. The beads, grooves, or Serrations may be 
disposed on more than half of the Surfaces of the cylinders 
(hollow channels 15, pushing mechanism 5, and crushing 
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mechanism 6), preferably over more than two-thirds of the 
Surfaces, and more preferably over the entire Surfaces. 
0054 The mechanism Supplying the small sheets of paper 
1 may include a mechanism for Supplying large paper sheets 
from a roll of paper 12, and, if appropriate, an unrolling 
mechanism 14 for unrolling the continuous roll of paper 12 
So to create a large sheet. If required, a mechanism for 
longitudinal cutting of the large sheet into parallel Strips, and 
a mechanism 13 for transverse cutting of the parallel Strips 
into Small sheets of paper may be provided. 
0055. In one aspect of the invention, springs (or an 
equivalent structure) may join pressing mechanism 5 to 
crushing mechanism 6. The Springs bias pressing mecha 
nism 5 to extend outside of crushing mechanism 6, provid 
ing a Spatial offset between the end of pressing mechanism 
5 and the end of crushing mechanism 6, as shown in FIG. 
1. By maintaining pressing mechanism 5 in an offset posi 
tion, pressing mechanism 5 is able to press the centers of the 
Small sheets of paper 1 prior to the crushing of the lateral 
walls 16 of the paper 1 by crushing mechanism 6. When 
pressing mechanism 5 abuts against Stop block 4, crushing 
mechanism 6 impinges upon the springs (or equivalent 
Structure) and pushes the lateral walls 16 of the paper sheets 
to crush the same, as shown in FIG. 3. The springs may be 
replaced with any equivalent Structure, Such as, for example, 
motors that Separately and Successively actuate pressing 
mechanism 5 and crushing mechanism 6, etc. 
0056. The specific examples of the machine of the 
present invention illustrated in FIGS. 1-4 in no way limit the 
Scope of the present invention, but rather provide a better 
understanding of the machine and method of the present 
invention. FIG. 1 shows pressing mechanism 5 and crushing 
mechanism 6 prior to pressing the Small sheets of paper 1. 
The hollow channel 15 is thus covered at one end by the 
Small sheets of paper 1, and at the other end by Stop block 
4. The mechanism for preventing jamming of the paper is 
present, although it is not shown in FIG. 1. The paper is 
rolled off from a roll of paper 12 by a mechanism 14 for 
engaging and unrolling the paper, and Sent towards the 
cutting mechanism 13. From cutting mechanism 13, the 
paper 1 is provided over hollow channel 15 for pressing and 
crushing. 
0057 FIG. 2 depicts the step of the method of the 
invention where the pressing mechanism 5 has pushed the 
paper sheet 1 completely inside hollow channel 15, without 
jamming between crushing mechanism 6 and pressing 
mechanism 5, and up to the point where paper sheet 1 
contacts or abuts Stop block 4. The portion of paper sheet 1 
contacting Stop block 4 becomes the floor of the cup of the 
packaging element of the present invention. At this stage of 
the method, crushing mechanism 6 has not crushed lateral 
parts 16 of paper sheet 1. 
0.058 FIG. 3 shows the step of the method of the 
invention where crushing mechanism 6 has crushed lateral 
parts 16 of paper sheet 1. At this Stage, the packaging 
element 11 of the present invention is complete, but has not 
been freed from the machine. 

0059 FIG. 4 shows the step of the method where the 
finished packaging element 11 is freed from the machine by 
the pressing mechanism 5, and on retraction of Stop block 4. 
0060 Although FIGS. 1-4 show only one pushing 
mechanism 5, crushing mechanism 6, hollow channel 15, 
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etc. arrangement, the machine of the present invention may 
have a plurality of these arrangements running Simulta 
neously or at different times So that packaging elements 11 
may be mass produced. The mass-produced packaging ele 
ments 11 may then be collected and Stored for use as 
packaging material or directly placed in packaging contain 
erS for use as packaging material. 
0061. It will be apparent to those skilled in the art that 
various modifications and variations can be made in the 
packaging material, method, and machine of the present 
invention and in construction of the packaging material, 
method, and machine without departing from the Scope or 
Spirit of the invention. Examples of Such modifications and 
variations were set forth above. 

0062). Other embodiments of the invention will be appar 
ent to those skilled in the art from consideration of the 
Specification and practice of the invention disclosed herein. 
It is intended that the Specification and examples be con 
sidered as exemplary only, with a true Scope and Spirit of the 
invention being indicated by the following claims. 

What is claimed is: 
1. A packaging element formed from a paper and Sub 

Stantially cup-shaped, the packaging element comprising: 

a floor; and 
an encircling lateral wall forming a central cavity with 

Said floor, wherein Said wall is non-uniform and made 
from folded portions of the paper. 

2. A packaging element as recited in claim 1, wherein the 
paper comprises Kraft paper. 

3. A packaging element as recited in claim 1, wherein Said 
wall has an average thickness greater than ten times the 
thickness of the paper. 

4. A packaging element as recited in claim 1, wherein Said 
floor is substantially flat and the majority of the folded 
portions of the paper making up Said wall overlap each other, 
or form angles or interSections with each other. 

5. A packaging element as recited in claim 1, wherein Said 
wall comprises more than ten folded portions of the paper. 

6. A packaging element as recited in claim 1, wherein Said 
wall comprises more than twenty-five folded portions of the 
paper. 

7. A packaging element as recited in claim 1, wherein the 
ratio of the Volume of the packaging element to the Surface 
area of the paper used to make the packaging element is in 
the range of 0.01 to five cm/cm°. 

8. A packaging element as recited in claim 1, wherein the 
ratio of the Volume of the packaging element to the Surface 
area of the paper used to make the packaging element is in 
the range of 0.05 to one cm/cm. 

9. A packaging element as recited in claim 1, wherein the 
ratio of the Volume of the packaging element to the Surface 
area of the paper used to make the packaging element is in 
the range of 0.1 to one cm/cm. 

10. A packaging element as recited in claim 1, wherein the 
ratio of the Volume of the packaging element to the Volume 
of the paper used to make the packaging element is in the 
range of ten to three-hundred. 

11. A packaging element as recited in claim 1, wherein the 
ratio of the Volume of the packaging element to the Volume 
of the paper used to make the packaging element is in the 
range of forty to two-hundred. 
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12. A packaging element as recited in claim 1, wherein the 
ratio of the Volume of the packaging element to the Volume 
of the paper used to make the packaging element is in the 
range of fifty to one-hundred. 

13. A packaging element as recited in claim 1, wherein the 
ratio of the average exterior diameter of the packaging 
element cylinder to the height of the packaging element is 
between 0.2 and eight. 

14. A packaging element as recited in claim 1, wherein the 
ratio of the average exterior diameter of the packaging 
element cylinder to the height of the packaging element is 
between 0.9 and six. 

15. A packaging element as recited in claim 1, wherein the 
ratio of the average exterior diameter of the packaging 
element cylinder to the height of the packaging element is 
between 0.9 and three. 

16. A packaging element as recited in claim 1, wherein the 
ratio of the exterior diameter of the packaging element to the 
average thickness of Said wall is between 2.1 and eight. 

17. A packaging element as recited in claim 1, wherein the 
ratio of the exterior diameter of the packaging element to the 
average thickness of Said wall is between 2.2 and Six. 

18. A method of manufacturing a packaging element, 
comprising: 

pressing a sheet of paper through an aperture of a template 
to form a tubular paper cup; and 

crushing the walls of the tubular paper cup in a direction 
Substantially perpendicular to the axis of the tube of the 
tubular paper cup to form the packaging element. 

19. A method of manufacturing a packaging element as 
recited in claim 18, wherein the sheet of paper is cut from 
an unrolled roll of paper. 

20. A method of manufacturing a packaging element as 
recited in claim 18, wherein the pressing and crushing Steps 
are executed Successively, repetitively and continuously. 

21. A machine for manufacturing a packaging element, 
comprising: 

a mold having a hollow channel provided therein; 
a pressing mechanism for pressing a paper sheet into the 

hollow channel of Said mold to form a preliminary cup; 
a crushing mechanism for crushing of the lateral walls of 

the preliminary cup; and 
a stop block retaining the paper sheet So that the paper 

sheet is between Said Stop block and Said crushing 
mechanism. 

22. A machine for manufacturing a packaging element as 
recited in claim 21, wherein Said pressing mechanism com 
prises a mandrel in the shape of a cylinder with a polygonal, 
circular, or curvilinear base, Said crushing mechanism com 
prises a sleeve that is capable of Sliding on the mandrel; and 
the mandrel and sleeve act Successively to initially form the 
preliminary cup and then Subsequently crush the walls of the 
cup to create thick, non-uniform walls of the packaging 
element. 

23. A machine for manufacturing a packaging element as 
recited in claim 21, wherein Said Stop block is moveable to 
allow the packaging element to exit from the hollow chan 
nel. 

24. A machine for manufacturing a packaging element as 
recited in claim 22, wherein the mandrel and sleeve further 
include mating beads, grooves, or Serrations running parallel 
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to their axes to prevent the paper sheet from jamming 
between the mandrel and the sleeve. 

25. A machine for manufacturing a packaging element as 
recited in claim 22, wherein the sleeve and hollow channel 
further include mating beads, grooves, or Serrations running 
parallel to their axes to prevent the paper sheet from jam 
ming between the sleeve and the hollow channel. 

26. A machine for manufacturing a packaging element as 
recited in claim 21, further comprising: 

a mechanism for unrolling a continuous paper roll to 
create a large sheet; and 

a mechanism for cutting the continuous paper roll into 
paper sheets. 

27. A packaging material comprising a plurality of pack 
aging elements, each packaging element being formed from 
a paper, being Substantially cup-shaped, and comprising: 

a floor; and 
an encircling lateral wall forming a central cavity with 

Said floor, wherein Said wall is non-uniform and made 
from folded portions of the paper. 
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28. A System for protecting an object, comprising: 

a container for housing the object; and 

a packaging material comprising a plurality of packaging 
elements provided in Said container and around the 
object to protect the object, wherein each packaging 
element is formed from a paper, is Substantially cup 
shaped, and comprises a floor, and an encircling lateral 
wall forming a central cavity with the floor, the wall 
being non-uniform and made from folded portions of 
the paper. 

29. A container padded with a packaging material com 
prising a plurality of packaging elements, each packaging 
element being formed from a paper, being Substantially 
cup-shaped, and comprising a floor, and an encircling lateral 
wall forming a central cavity with the floor, the wall being 
non-uniform and made from folded portions of the paper. 


