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L -BEAM WALL CORNER POST

BACKGROUND

Field Of The Invention

This patent relates to protective packaging for large

appliances such as washers, dryers and refrigerators. More

particularly, this patent relates to an improved tubular-

axial compression strength using the same amount (weight) of

material as a conventional corner post.

gy

Description Of The Related Art

Tubular type corner posts are used for holding axial

type protective corner post or side post that has a higher

B

compressive loads and protecting the corners of goods such

as washers, dryers, refrigerators,

dishwashers and stoves.

p—

Conventional tubular corner posts are made of a single sheet

of paper wound into a convolute tube. Adhesive 1s used to

bond the paper layers. Before the adhesive dries, the tube

igs shaped into the desired shape,

modified "L" shaped cross section

typically one with a

to fit snugly between the

ey
pra—

corner of an appliance and the corner of the appliance

container.

Various corner posts are described in the literature.

Commonly owned Qiu U.S. Patent No.

6,186,329, for example,

describes a corner post made of multiple sheets of paper

joined end to end and then wound around a mandrel so that

the post wall has a strong-weak-strong profile in the

transverse direction. In other words, a relatively weaker,

pl

less expensive grade of paper is sandwiched between layers
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of relatively stronger, costlier paper. The overall sheet,

and the post, has a uniform thickness.

The failure mode of a corner post under axial

compression is buckling. Therefore, the bending stiffness

of the post structure is a critical parametexr. It has been

found that wall thickness and the physical characteristics

.
—

of the material on the outside of the corner post wall

¢ [~

determine bending stiffness.

The obiject of the present invention 1s to increase the

g
p—

bending stiffness of a corner post using the same amount

(weight) of material as a conventional corner post.

Further and additional objects will appear from the

description, accompanying drawings, and appended claims.
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support post from multiple kinds of paper, but instead of

using multiple kinds of paper of similar thickness as taught

3

SUMMARY OF THE INVENTION

pry

The present invention builds on the idea of making a

pr—

in the Qiu '329 patent, the present invention uses paper of

different thicknesgsses.

The I-beam wall cornexr post is a support post used for

cushioning and supporting large products. The post is made

from a rectangular sheet that is convolutely wound around a

mandrel and shaped into the desired shape. The i1mprovement

comprises making the sheet from multiple thicknesses of

P

paper so that, upon winding the sheet into a tube, a portion

or all of the middle layer of the tube 1s thicker than the

outer lavers.

Making the middle layer thicker results 1in a post

having a higher axial compression strength using the same

amount (weight) of material as a conventional corner post.

The principle is similar to that of an iron or steel I-beam

having an I-shaped cross-section. Due to its shape, the I-

pr—

beam has a greater bending stiffnesg than a beam of equal

weight having a solid rectangular cross-section. The

principle i1s also similar to that of corrugated board, where

the middle layer of the corrugated board is fluted to

increase the thickness, and thus the stiffness, of the

board.

In the present invention, the middle layer is made

g

thicker by replacing some of the fiber ordinarily found in

p—

>

che middle layers of the post with air. This may be

ccomplished in at least three ways.

C
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the middle layer 1s made from

or embossed, paper. Embossed paper has raised

=

"ace for a nippled effect, which effectively

—
p—a

“hickness) of the paper without

The embossed paper may be made

by running a sheet of paper through a pair of opposing

rollers to create areas on the paper that are compressed and

other areas

[ -

where

-0 create the railised areas. A

~he paper fibers have been pushed upward

lternatively, the embossed

paper may be made by joining an embossed sheet end to end

with one or more non-embossed sheets. In either case, the

resulting rectangular sheet ha

the cross machine direction.

g alternating thicknesses in

(The crosgss machine direction

is the direction perpendicular to the axis of the finished

post.)

To make an

I-beam wall post, the embossed paper 1is

convolutely wound into a multi-layer tube in which the

thicker, embossed section is sandwiched between non-embossed

outer layers. Before the

layers 1s set,

having a desired cross-sec

the tube 1is

adhesive applied between the paper

formed on a mandrel into a post

~ional shape.

In a second embodiment, the middle layer i1is made from

low density

paper. Low density paper has a very low density

middle portion sandwiched between smooth surfaces (liners).

Low density paper may be made from a mixture of recycled

~her low densi

fiber and o

terials to provide decreased

CY mE

density and increased bulk (thickness). The low density

paper is joined end to end with conventional paper to form a

rectangular

sheet, then wound around a mandrel to form a
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tube having a relatively thicker middle layer sandwiched

i 1}

between relatively thinner outer facing layers o:

conventional paper. The tube is then formed into the

desired post shape.

In a third embodiment, thickness in the middle layer of

the post is achieved by laminating a second sheet (embossed

or low-density) onto a substrate in selected areas,

resulting in a combined sheet having alternating thicknesses

1n the cross machine direction. The combined sheet is then

wound such that the thicker areas are located in the middle

layer of the tube, then the tube is formed into a post.
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THE DRAWINGS

PCT/US2004/025680

Figure 1 1s a perspective view of a prior art corner

post.

et

Figure 2 18 a cross-sectional view of

corner post of Figure 1 partially enlarged

uniform paper layer configuration.

the prior art

to show the

Figure 3 1g a perspective view of a base sheet used to

P

form the corner post of the present invent

acale.

Figure 4 is a top plan view of the ba

3 shown loosely wound.

Figure 5 18 a cross-sectional view of

made according to the present invention.

ion, not drawn to

se sheet of Figure

ad COoririer post

Figures 5a and 5b are partially enlarged views of the

corner post wall of Figure 5.

Figure 6 18 a cross-sectional view of

post made according to the present inventi

Figures 6a and 6b are partially enlarged views o:

corner post wall of Figure 6.

another corner

OIl.

)
1
)
(D

Figure 7 is a perspective view of a base sheet used to

invention, not drawn to scale.

P

form a second embodiment of the corner post of the present

Figure 8 is a perspective view of a base sheet used to

invention, not drawn to scale.

&

form a third embodiment of the corner post of the present
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DETAILED DESCRIPTION OF THE INVENTION

Turning to the drawings, there is shown in Figure 1 a

perspective view of a conventional tubular-type corner post

2. The corner post 2 normally extends from a base pad (not

pr—

shown) located at the bottom of a product package to a top

cap or lid (not shown). The corner post 2 protects and

cushions the product from transverse (horizontal) forces

during handling. In addition, the corner post helps support

the package against axial (vertical) compressive forces,

such as when packages are stacked.

-

As best seen in the cross-sectional view of Figure 2,

the corner post comprises two legs 4, 5 substantially

perpendicular to each other and terminating in rounded ends

3, 11. The legs 4, 5 are formed by an inner wall 6 (defined

as the wall closest to the product 7) and an outer wall 8

(defined as the wall closest to the container sleeve 13) in

generally parallel spaced relation to each other to form a
hollow core.

Inwardly extending beads or grooves 9 may be formed in

the outer wall 8 along each leg, at a point spaced from the

rounded ends 3, 11. As best shown in Figure 1, the beadgs 9

may extend the entire vertical length of the outer wall 8.

The beads 9 may contact the inner wall 6, thus forming

multiple enclosed areas within the corner post 2.

Corner posts may be used in the following manner.

After manufacture, the product (typically a large appliance)

18 placed on and fastened to a pallet or base having

dimensions greater than the width and depth of the appliance
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Lo accommodate corner posts. A protective sleeve typically

p—

made of paperboard or corrugated board is placed over the

appliance to form the four sidewalls of the container. The

sleeve fits inside the perimeter of the base. The corner

posts are placed around the appliance between the appliance

and the protective sleeve. A paperboard or corrugated top

is placed over the package. Straps may be wrapped around

the container to better secure the corner posts between the

appliance and the container. The packaged appliances may be

stacked on top of each other.

The corner post typically is formed of paper or

paperboard convolutely wound into a tubular configuration

and formed into a desired shape. As shown Figure 24,

conventional corner posts are made of a single grade of

paper. The single sheet 1s wound into a paper tube having
multiple layers. For example, the corner post wall

illustrated in Figure 2A has five layers of wound paper.

Adhesive may be applied between the paper layers.

Before the adhesive dries, the convolute tube is shaped into

the desired cross-sectional shape. The corner post should

be shaped to fit snugly between the corner of an appliance

and the corners of the appliance container.

As shown in Figure 2A, the outer facing layers 15 and

the middle layers 17 of the corner post wall are the same

thickness.

In order to increase the stiffness, and thus the axial

e d

compression strength, of the post, it is desirable to form a

corner post having a thicker middle layer interposed between
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the outer layers. We have developed a unique corner post

Pﬁ
pro—

comprising a base sheet of material wound into a hollow tube

having outer facing layers and a middle layer interposed

between the outer facing layers in which some or all of the

middle layver is thicker than the outer lavers.

o

In a first embodiment of the invention, the middle

layver 1s made thicker by embossing. Embossed paper is a

structured paper in which the paper sheet 18 purposely given

a higher overall caliper (thickness), but the thickness is

non-uniform. Embossed paper may be made by running a sheet

gl

of paper through a pair of opposing rollers, one or both

having a variegated pattern, to create areas on the paper

that are compressed and other areas where the paper fibers

have been pushed upward to create raised areas. The embossed

paper preferably has a nippled pattern, although any

suitable pattern may be used 1n the present invention. The

embossed pattern preferably is on one side of the paper

only.

As shown in Figure 3, the base sheet 10 preferably 1is

formed from a single continuous sheet in which only the

portion 14 of the sheet that will form the middle layer of

the post is embossed. Thus, in the cross-machine direction,

the base sheet comprises a first non-embossed section 12, an
embogsed section 14, and a second non-embossed section 16.

Alternatively, the base sheet may be made by joining

edge-to-edge in the cross-machine direction non-embossed and

embossed sheets. The sheets may be joined to one another by

adhesive, by taping them together with paper-backed tape, or
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by other suitable means. The edges of the sheets may be

butt-joined, skive-joined or joined in any other suitable

fashion.
Regardless of how the partially embossed base sheet 10
ig formed, when the rectangular base sheet 10 is convolutely

wound into a tube, the embossed section 14 becomes

interposed between the non-embossed sections 12, 16 1in the

transvergse direction.

Figure 4 shows the relative configuration of the

sections 12, 14, 16 when loosely wound. The outer facing

layver of the loosely wound tube 24 that faces the hollow

interior of the tube is formed by the first non-embossed

section 12, the outer facing layer of the loosely wound tube

24 that faces the exterior is formed by the second non-

embossed section 16, and the interior, or middle layer of

the tube 24 is formed by the thicker embossed section 14 of

the base sheet 10.

After the bagse sheet 10 ig wound into a tube (and

before the adhesive applied between the paper layers is

set), the tube 24 is formed on a mandrel into a corner post
having a desired cross-sectional shape. An example of one
such corner post 26 is provided in Figure 5. Like the

conventional corner post 2 of Figure 2, the corner post 26

of Figure 5 comprises two legs 28, 30 substantilally

perpendicular to each other which terminate in rounded ends

29, 31. The legs 28, 30 are formed by an inner wall 34 and

an outer wall 36 with hollow spaces therebetween. Optional

beads are formed in the outer wall 36 along each leg 28, 30
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and extend the entire wvertical length of the outer wall 36.

The beads 38, 39 may contact the inner wall 34, thus forming

multiple enclosed areas within the corner post 26.

Unlike the corner post 2 of Figure 2 which is formed

from a sheet of material having a single thickness, the

p—

corner post of Figure 5 is formed from a sheet of material

-

having at least two different thicknesses. As best shown in

enlargements 5a and 5b, the first non-embossed section 12

forms one outer facing surface 42 of the corner post 26,

i.e., the surface facing the hollow interior. The second

non-embossed section 16 forms another outer facing surface

giAdy

44 of the corner post. The thicker embossed section 14 is

interposed between the first and second non-embossed

sections and thus 18 not exposed except along the top and

p—
bt

bottom of the corner post 26. The resulting corner post 26

has a thin-thick-thin configuration in the transverse

direction.

To manufacture the corner post of Figure 5, a base

p—

sheet of paper is fed from a roll to a cutting station where

the sheet is cut to the desired vertical length. The cut

sheet i1s run between embossing rollers which emboss selected

sections of the sheet, creating a sheet having a thin-thick-

thin caliper in the cross-machine direction. The remainder

' aand

of the process is the same as that for making a conventional

tubular type corner post.

Alternatively, two rolls of non-embossed paper and one

roll of pre-embossed paper may be aligned edge to edge with

the embossed roll located between the non-embossed rolls.
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As the paper comes off the rolls, the edges are skived, then

F
=7

the edges of the paper sheets are glued together using two

small glue pots. The composite sheet 1s then cut into

rectangular base sheets having the desired vertical length,

i.e., the length of the finished corner post. The remainder

of the process is the sgame ag that for making a conventional

tubular type corner post.

The corner post shown in Figure 5 has a substantially

uniform wall thickness, albeit one having a higher caliper

pr—

than a conventional post made from the same amount ot

pr—
s

material. That is, the thickness of the post wall 1is

substantially the same throughout. In one possible

F—

variation, the corner post of the present invention does not

have a uniform wall thickness, but rather is thicker in some

make thicker only the curved portions of the post

areas. For example, as shown in Figure 6, it is possible to

auch as

the ends 29, 31 by embossing only those sections of paper

—
-

that will form the middle layer 14 of the rounded

31. Conversely, the straight wall portions can be

thicker than the curved portions.

In a second embodiment of the invention, the

50 shown in Figure 7 has a middle section 54 made

density paper of increased caliper joined edge to

ends 29,

made

base sheet

g
—

of low

edge with

conventional or lower thickness paper 52, 56. The low

density paper 54 may be made from recycled fiber to provide

added bulk at a given weight. Preferably, the low density

paper 54 has a low density middle portion 57 sandwiched

between smooth surfaces (liners) 58 to provide a paper that
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similar to that already described.

formed

from a combined shee

PCT/US2004/025680

from the rectangular base sheet 50 in

The corner post is

a Malllnelr

In a third embodiment of the invention, the post is

Cc 60 shown in Figure 8 comprising

one or more second sheets 62 laminated or otherwice affixed

to a subs:

crate 64 1in selected areas.

The combined sheet 60

has alternating thicknesses in the cross machine direction.

The second sheet 62 pre:

be embossed paper or any paper that hs

given weight.

posts having a substantially L-shaped cross-sectional

pro

SEC

angular cross-sec!

coriier post

While

file,

the embodiments described =

it 18 to be understood that the

a tube and

cross-sectional shape.

other shapes, such as a side post having

tional profile or a pos

-, 1S made

support and cushion

Further modifications and =&

cional profile.

formed on a mandrel into a pos

bove are all

The side post,

poOSt may &

ferably 1s low density paper but may

s increased bulk at a

Corner

Ssume

an I-shaped cross-

the sides of products.

- having a triangular, round or

like the
from a multiple-sheet blank wound into
c having a desired

The side post would be used to

Jlternative embodiments of

the invention are contemplated which do not depart from the

scope O:

- the inven

and appended claims.

all such modifications that fall within

cion as defined by the

foregoing

It is intended tha:

teachings

- the claims cover

their scope.
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WE CLAIM AS OUR INVENTION: | . o . | .
1. An 1mproved post for supporting and cushlonlng a

5product the post comprlslng a base sheet (10, 50 or 60)
convolutely'wound into a hOllOW’tube hav1ng two outer fac1ng
layers and.a maddle layer comprising one or more plles and

1nterposedbbetween the outer facing layers to form the post

wall, the iﬁlprdvement compri‘sing:

at least one. of theplies that forms the*middlé'layer'
being thibkerin.at'léast some areas than the outer facing

| léqkeans;

2. The post of claim l'whereln the ‘middle layer'ls

'embossed paper (14) .

3. The post of claim 2 wherein the embossed paper (14) is

dimplad.

‘4, | The post of 2 wherein the embossed paper (14) is

'embossed on one side only

5. . The.pbst'ofrclaimfz'wherein the base sheet (10) is a

single continuous sheet in which only that portion of the
continuous sheet that forms the middle layer.(14j'is .

embossed.

6. The post of claim 2 wherein the base sheet (10)

comprises non-embossed (12, 16) and eﬁbossed (14) sheets

joined edge to edge in the cross machine direction.

7. . The post of claim 1 wherein the post wall has a uniform

CA 02535586 2006-02-10
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wall thickness.

8. The post of claim 1 wherein the post wall thickness
varies.
9. The post of claim 8 wherein the post wall comprises

straight portions and curved portions, and the curved

portions are thicker than the straight portions.

10. The post of claim 1 wherein the middle layer is low

density paper (54).

11. The post of claim 10 wherein the low density paper (54)

comprises recycled fiber.

—

12. The post of claim 11 wherein the low density paper (54)

comprises a low density middle portion (57) sandwiched

between smooth liners (58).

13. The post of claim 1 wherein the base sheet (60) is

formed by laminating one or more second sheets (62) onto a

substrate (64) 1in selected areas such that the base sheet

(60) has alternating thicknesses in the cross machine

direction.

—

14. The post of claim 13 wherein the second sheet (62) 1is

low density paper.
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"

15. The post of claim 13 wherein the second sheet (62) is

embossed paper.

16. The post of claim 1 wherein the post (26) has a

substantially L-shaped cross-sectional profile.

17. The post of claim 1 wherein the post has a

subgstantially I-shaped cross-sectional profile.

18. The post of claim 1 wherein the post has a

substantially triangular cross-sectional profile.

19. The post of claim 1 wherein the post has a

substantially round cross-sectional profile.

20. The post of claim 1 wherein the post has a

substantially angular cross-sectional profile.
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