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PAPERBOARD PALLET WITH HALF STRINGERS

Technical Field of the Invention

This invention pertains to a pallet made
predominantly of paperboard material, such as corrugated
paperboard, and employing two longitudinally extending
outer stringers. This invention contémplates that the
outer stringers are made from an intermediate article
folded from a single sheet of paperboard material so as
to have various panels, one of which is severed
longitudihally so as to provide the outer stringers that
may be conveniently called half stringers. |
Background of the Invention _

Usage of shipping pallets made predominantly of
corrugated paperboard material is widespread, primarily
because of their low cost, recyclability, and
cleanliness. Typically, such pallets employ
longitudinally extending, transversely spaced stringers,
which are made from folded pieces of corrugated
paperboard, which include two outer stringers, and which
may include a middle stringer. Such pallets also may
employ decking sheets including upper sheets secured
adhesively to the upper edges of the respective
stringers and lower sheets secured adhesively to the
lower edges of the respective stringers. The decking
sheets may have outer flaps secured adhesively to the
outer stringers.

Predominantly paperboard pallets employlng
strlngers, upper sheets with outer flaps, and lower
sheets with lower flaps, as noted above, are available
commercially from Gate Pallet Systems, Inc. of Crown
Point, Indiana, under its PAYLOAD trademark.

Pallets of related interest are disclosed in
Cahners U.S. Patent No. 2,444,183, Fallert et al. U.S.
Patent No. 2,446,914, Achermann et al. U.S. Patent No.
3,434,435, and Childs U.S. Patent No. 3, 659 534.

A pallet of an 1mproved design is disclosed in U.S.
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Patent Application Serial No. 08/119,726 filed September
10, 1993, and assigned commonly herewith. As
illustrated and described therein,_an'upper decking
sheet is folded to form two outer-stringers_of the
improved pallet, which also may have ‘a lower decking
sheet. | _ o

The pallet illustrated and descrihed'therein'may be
advantageously used in an application requiring a narrow
pallet but employing a fork lift having w1dely spaced
blades, which may need to enter the pallet
longltudlnally. Thus, if the pallet has a transverse
dimension of about thlrty_lnches_and if each outer
stringer has a transverse width oflabout one and one-
half inches, fork lift blades spaced by nearly twenty-~
seven inches at their outer edges can enter the pallet
longitudinally for liftlng and_movinq the pallet without

‘damaging the pallet.

This 1nvention has resulted from efforts to provide
an improved pallet that can be advantageously used in

- such an appllcation.

Summary of the Invention

This invention prov1des an 1mproved pallet
comprising two longltudlnally extendlng outer stringers,
each of which is made from an 1ntermed1ate artxcle
folded from a s1ng1e sheet of paperboard materlal 'sSo as
to have various panels, one of which is severed
longitudinally so as to prov1de the outer strlngers,
which may be conveniently called half strlngers. As
described below, the intermediate artlcle is folded so
as to have multlple panels on each 81de of a generally
vertical plane and a lower panel 1ntersected by the
generally vertical plane. _

The panels on each side of the generally vertical
plane include two outer panels. As attached at a fold
in the sheet to the lower panel of the intermediate-
article, one outer panel extends upwardly from the lower
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panel of the 1ntermed1ate artlcle.t As attached at a
fold in the sheet to the upwardly éxtendlng outer panel,
another outer panel extends inwardly from the same
panel, toward and approximately to the generally
vertical plane. The upwardly extending panels of the

_intermediate article may extend outwérdly as well as

upwardly from the lower panel of the intermediate
article. '

The panels on each'side of the generally vertical
plane further include at least one additional panel
bracing and reinforcing the intermediate article. If
there are at least two such bracing and reinforcing
pénels, at least one may be adhesively secured to one of
the other panels. If there are at least three such
bracing and reinforcing panels, at least two may be
adhesiQely secured each to one of the other panels.

A preferred arrangement comprising four inner
panels is contemplated. As attached at a fold in the
sheet to the inwardly extending outer panel in the
preferred arrangement, one inner panel extends
downwardly from the same panel, toward and approximately
to the lower panel. As attached at a fold in the sheet
to the downwardiy extending inner panel in the preferred
arrangement, another inner panel overlies the lower
panel and extends outwardly from the same panel, toward
and approximately to the upwardly extending outer panel.
As attached at a fold in the sheet to the inner panel
overlylng the lower panel in the preferred arrangement,
another inner panel extends upwardly and inwardly from
the same panel, toward and approximately to the
downwardly extending inner panel and the inwardly
extending outer panel. As attached at a fold in the
sheet to and extending outwardly from the upwardly and
inwardly extepding inner panel in the preferred
arrangement, another inner panel underlies the inwardly
extending outer panel and extends toward and
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approximately to the upwardly extending outer:panel.

The lower panel of the_intermediate article is
severed longitudinally, approximately at the generally
vertical plane, so as to provide the outer stringers. |
Each outer stringer thus has two side’panels provided ' %
respectlvely by the upwardly and downwardly extending |
panels of the 1ntermed1ate article, from one side of the

_'generally vertical plane, and a lower,panel prov1ded by

a severed portion of the lower panel of the intermediate
article. ) _ .

On each side of the generally,vertical plane, the \
underlying inner panel may be adhesively secured to the
inwardly extendlng outer panel, and the overlylng outer
pPanel may be adhesively secured to the lower panel.

The pallet may further comprise -an upper sheet of
paperboard material, the upper_sheet being secured
adhesively to the outer stringers.' Preferably, the
upper sheet has a main portion and two outer flaps
folded downwardly from the main portion; and the upper
sheet is secured adhesively to the outer stringers
between the main portion of the upper sheet and the
inwardly extending outer panel of each outer strlnger
and between each outer flap of the upper sheet and a
selected one of the side panels of a respectlve one of

the outer str1ngers.

Along with the upper sheet noted above, the pallet
may further comprlse a lower sheet of paperboard
material, the lower sheet being secured adhesively to
the outer strlngers.' Preferably, the lower sheet has a
main portlon and two outer flaps folded upwardly from
the maln portion, and the lower sheet is secured
adhes1ve1y to the outer str;ngers between the.maln
portion of the lower sheet and the lower panel of each
outer stringer and between each outer flap of the lower
sheet and the selected one of the side'panels of a
respective one of the outer stringers.
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{“fy, the selected one of the side panels is
provided by the downwardly extgndiﬂéipanel of the
intermediate article, from one side of the generally
vertical plane. Thus, if the upwardly extending panels
of the intermediate article extend outwardly as well as
upwardly from the lower panel of the intermediate
article, the improved pallet may have a rectangular
profile. ' _

The improved pallet may further comprise a
longitudinally extending middle stringer spaced between
the outer stringers. The middle stringer may be similar
to the intermediate article, except that the lower panel
of the middle stringer is not severed longitudinally,
and except that the downwardly extending inner panels of
the middle stringer are secured adhesively to each
other.

This invention also provides a pallet stringer
folded from a single sheet of paperboard material, such
as corrugated paperboérd, so as to have side panels
similar to the side panels of one of the outer stringers
noted above and so as to have inner panels similar to
the inner panels of one of the outer stringers noted
above. '

These and other objects, features, and advantages
of this invention are evident from the following
desdriptioﬁ of a preferred embodiment of this invention
with reference to the accompanying drawings.

Brief Description of the Drawings

Figure 1 is a perspective view of a predominantly
paperboard pallet comprising two outer stringers, an
upper sheet with two outer flaps, and a lower sheet with
two outer flaps and constituting a preferred embodiment
of this invention. . _ ,

Figure 2 is an enlarged, profile view of an
intermediate article, from which the outer stringers are
made.
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Figure 3 is a similar, profile view of one of the
outer stringers, as made from the intermediate article.
Detailed Description of Preferred Ehbodiment

As shown in Figure 1, a pallet 10 made_
predominantly of corrugated paperboard constltutes a |
preferred embodiment of this 1nvent;en. Generally, the
pallet 10 comprises two outer stringers 12; a_middle
stringer 14, an upper sheet 16 of eerrugated paperboard,
and a lower sheet 18 of corrugated_paperboard. This
invention contemplates that the outer strihgers 12 are
made from an intermediate article zofshown in Figure 2. N\

The middle stringer 14, the upper sheet 16, the
lower sheet'ls; and the intermediate artiCIe 20 is
folded from a slngle sheet of double wall corrugated
paperboard, which may be tape-relnforced or fiber-
reinforced. Single wall corrugated paperboard or
multi-ply paper may be alternatlvely used.

' Herein, directional terms lncludlng upper P

" "lower” ,_”vertlcal” '"horlzontal” upwardly ,

"downwardly”, "inwardly”, and ”outwardly” refer to the
pallet 10 and the strlngers 12, 14, in preferred
orlentations, in which they are shown. The pallet 10
and the stringers 12, 14, would be alsq useful in
inverted orientations. Usage of such_directional terms
is not intended to restrict this invention to the
preferred orientation. | ,

As shown in F1gure 2, the 1ntermed1ate artlcle 20
is folded so as to have thlrteen panels, namely six
panels on each side of an imaginary, generally vertical
plane P and a generally hdrizental, lower panel 40,
which is intersected by the plane P. Also, as shown in
Figure 3, the lower panel 40 is bisected by the plane P.
Preferably,_ae shown, the improved stringer 10 is folded
along parallel folding lines'ektending in a transverse
direction relative to flutes of the single sheet of
corrugated paperboard.
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On each side of the plane P, an outer panel 42
ly and outwardly from the lower panel 40,

extendlng at an obtuse angle relative to the lower panel
40. Also, an outer panel 44 is attached at a fold in
the sheet to the upwardly and outwar@ly extending panel
42 and extends inwardly from the same panel 42,
extending toward and approximatély to the plane P.
Further, an inner panel 46 is attached at a fold in the
sheet to the inwardly extending outer panel 44 and
extends downwardly from the same panel 44, extending
toward and approximately to the lower panel 40.
Moreover, an inner panel 48 is attached at a fold in the

' sheet to the downwardly extending inner panel 46 and

extends outwardly from the same panel 46, overlying the
lower panel 40 and extending toward and approximately to
the upwardly and outwardly extending outer panel 42.
Moreover, an inner panel 50 is attached at a fold in the
sheet to the outwafdly extending inner panel 48 and
extends upwardly and inwardly from the same panel 48,
extending toward and approximately.to the downwardly
extending inner panel 46 and the inwardly extending
outer panel 44. Furthérmore,'an inner panel 52 is

‘attached at a fold in the sheet to the upwardly and

inwardly extending inner panel 50 and extends outwardly '
from such panel 50, underlying the inwardlylextending
outer panel 44 and extending to and approximately toward
the upwardly and outwardly extending outer panel 42.

On each side of the plane P, the outwardly
extending inner panel 48 overlying the loﬁer panel 40 is
secured adhesively to the lower panel 40, in a wide
region 62. On each side of the plane P, the outwardly
extending inner panel 52 underlying the inwardly
extending outer panel 44 is secured adhesively to the
same panel 44, in a wide region 64. The adhesive
regions 62, 64, extend along substahtially the entire
length of the intermediate article 20.
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The lower panel 40 is severed longitudinally,
approximately at the generally vertlcal plane P, so as

to provide the outer stringers 12._ As 1ndlcated by a

dashed line in Flgure 2, the lower panel 40 may be
advantageously perforated along its entirellength and
approximately at the generally vert1cal plane P, so as
to facilitate severlng of the 1ower panel 40.

In Flgures 1 and 3, primed reference numbers and
double-primed reference numbers are used to refer to
panels that are similar to panels referenced by similar,
unprimed reference numbers 1n Flgure 2, except as
illustrated and described hereln._

As exemplified by the outer stringer 12 shown in
Figure 3, each outer stringer 12 thus has two side
panels 42','46', which are provided respectiveiy by the
aforenoteddpanels 42, 46, of the intermediate article
20, from one side of the generally vertical plane P.
Moreover, each outer strfnger 12 has an_upper panel 44/,

" which is provided by the inwardly extending outer panel

44 of the intermediate article 20,'and a lower panel
40’, which is provided by a severed porticn'cf the lower
pariel 40 of the intermediate article 20. Because each
outer stringer 12 is ccmprised of one half of the lower
panel 40 cf the intermediate article 20 together with
the outer and inner panels from one 51de of the
generally vertical plane P, the outer strlngers 12 may
be conveniently called half strlngers. '
The middle stringer 14 is similar to the
intermediate article 20, except that the lcwer panel 40"
of the niddle'stringer 14 is not severed'longitudinally,
and except that the downwardly extending inner panels
46" of the middle strlnger 14 are secured adhe51ve1y to
each other. The middle strlnger 14 has two panels 44",
which define the upper edge of the m1dd1e strlnger 14,

" and whlch are similar to the 1nwardly extendlng outer

panels 44 of the intermediate article 20. The lower
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panel 40" défines the lower edge of the middle stringer
14. The miiéié stringer 14 is simiiér, therefore, to
the pallet stringer illustrated and described in U.S.
Patent Application Serial No. 08/179,111 filed January
10, 1994, and assigned commonly herewith. . The
disclosure of U.S. Patent Application Serial No.
08/179,111 is incorporated herein by reference.

The upper sheet 16 has a main portion 70 and two
outer flaps 72, which are folded downwardly from the
main portion 70. The lower sheet 18 has a main portion
80 and two outer flaps 82, which are folded upwardly
from the main portion 80. Along each of the outer
stringers 12, one of the outer flaps 72 of the upper
sheet 16 and one of the outer flaps 82 of the lower
sheet 18:approximate each other but do not overlap each
other, as shown in Figure 1.

The upper sheet - - is secured adhesively to the
outer stringers 12, between the main portion 70 and the
panels 44’ defining the upper edges of the outer
stringers 12 and between each outer flap 72 and a
selected one of the side panels 42/, 46’, of a
respective one of the outer stringers 12. Also, the
upper sheet 16 is secured adhesively to the middle
stringer 14, between the main portion 72 and the panels
44" defining the upper edge of the middle stringer 14.

The lower sheet 18 is secured adhesively to the
outer stringers 12, between the main portion 80 and the
panels 40’ defining the lower edges of the outer
stringers 12 and between each outer flap 82 and the
Selected one of the side panels 42/, 46’, of a
respective one of the outer stringers 12. Also, the
lower sheet 18 is secured adhesively to the middle
stringer 14, between the main portion 82 and the panel
40" defining the lower edge of the middle stringer 14.

Preferably, as shown, the selected one of the side
panels 427, 44’, is the side panel 46’. Consequently,
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‘as shown, the pallet 10 has a éenerally rectangular

profile. However, if the selected one of the side
panels 42/, 46’, is the side panel 46'} the main-bortion
70 of the upper sheet 16 would have to be transversely
wider than the main portion 70 of the lower sheet 18 so
that the pallet 10 would have a generally trape201dal
profile.

Preferably, where adhesive securement’ is speeified
above, a so-called "cold melt" or "cold set" adhesive is
used, such as Code No. 3715 or Code No. 3715B, both of
which are available commerc1ally from H B. Fuller CO. of
Palatine, Illinois. '

The pallet 10 illustrated and described therein may
be advantageously used in an application requiring a
narrow pallet but employing a fork lift having widely
spaced blades, which may need to enter the pallet 10
longitudinally. Thus, if the pallet 10 has a transverse
dimension of about thirty inches and if each ocuter
stringer has a transverse width of about one and one-
half inches where widest, fork lift blades spaced.by
nearly twenty-seven inches (which is conﬁentioﬁal) at
their outer edges can enter the pallet'10'longitudinally
for lifting and moving the pallet 10 without damaglng
the pallet 10. _ -

Although the pallet 10 employs an: upper sheet 16
and a lower sheet 18, decking members of a type dislosed
in schmidtke U.S. Patent No. 4,792,325, Quasnick U.S.
Patent No. 4,867,074, and Smith U.S. Patent No.
5,001,991 may be alternatively or additionally employed.

Various other modifications may be made in the
preferred embodiment described above without departing
from the scope and spirit of this invention.
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Claims _
1. A pallet comprising =wo longitudinally
'~ extending outer stringers, each of which is made from an
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intermediate article folded from a single sheet of
paperboard material so as to have at .least thirteen
panels including at least six panels on each side of a
generally vertical plane and a lower panel intersected
by the generally vertical plane, wherein the panels on
each side of the generally vertical plane include

(a) an outer panel attached at a fold in the
sheet to and extending upwardly from the lower
panel of the intermediate article,

(b) an outer panel attached at a fold in the
sheet to and extending inwardly from the upwardly
‘extending outer panel, and extending toward and
approximately to the generally vertical plane,

(c) an inner panel attached at a fold in the
sheet to and extending downwardly from the inwardly
extending outer panel, and extending toward and
approximately to the lower panel, _

(d) an inner panel attached at a fold in the
sheet to and extendlng outwardly from the
downwardly extending inner panel, overlying the
lower panel, and extending toward and approxlmately
to the upwardly extending outer panel,

(e) an inner panel attached at a fold in the
sheet to and extending upwardly and inwardly from
the inner panel overlying the lower panel, and
extending toward'and approximately to the
downwardly extending inner-panei and the inwardly
extending outer panél, and |

(f) an inner panel attached at a fold in the -
sheet to and extending outwardly from the upwardly
and inwardly extending.inner panel, underlying the
inwardly extending outer panel, and extending
toward and approximately to the upwardly extending
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outer panel, and
wherein the lower panel of the 1ntermed1ate artlole is
severed longltudlnally, approxlmately at the generally
vertical plane, so as to prov1de the outer_strlngers,
each of which thus has two'Side'panels provided
respectxvely by the upwardly and downwardly extendlng
panels of the intermediate article, from one side of the
generally vertical plane, and each of which thus has a
lower panel prov1ded by a severed portlon of the lower
panel of the intermediate article. '

2. The pallet of claim 1 wherein the inner panel
underlying the inwardly extendlng outer panel is secured
adhesively to the 1nwardly extendlng outer panel, on
each side of the generally vert1ca1 plane, and wherein
the inner panel overlylng the lower panel is secured
adhesively to the lower panel on each side of the
generally vertical plane. '

3. The pallet of claim 2 further comprlslng an
upper sheet of paperboard material the upper sheet
being secured adhesively to the outer stringers.

4. The pallet of claim 3 whereln the upper sheet
has a main portlon and two outer flaps folded downwardly
from the main’ portion and wherein the upper sheet is
secured adhesively to the outer stringers between the
main portion and the 1nward1y extending outer panel of
each outer stringer and between each outer flap and a
selected one of the side panels of a respectlve one of
the outer stringers. :

5. The pallet of claim 3.Whereip the upwardly
extending panels of the intermediate'article extend
outwardly as well as upwardly from the lower panel of
the intermediate article.

' 6. The pallet of claim 4 wherein the'selected one
of the side panels is proVided'ﬁy the doﬁnwardly
extending panel of the 1ntermediate artlcle, from one
side of the generally vertical plane.
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7. The pallet of claim 3 further comprising a
lower shee;QPflpaperboard material; the lower sheet
being secufe& adhesively to the outer stringers.

8. The pallet of claim 7 wherein the lower sheet
has a main portion and two outer flaps folded upwardly
from the main portion, and wherein the lower sheet is
secured adhesively to the outer stringers between the.
main portion and the lower panel of each outer stringer.

9. The pallet of claim 7 wherein the upper sheet
has a main portion and two outer flaps folded downwardly
from the main portion, wherein the upper sheet is
secured adhesively to the outer stringers between the
main portion of the upper sheet and the inwardly
extending outer panel of each outer stringer and between
each eqter flap of the upper sheet and a selected one of
the side panels of a respective one of the outer
stringers, wherein the lower sheet has a main portion
and two outer flaps folded upwardly from the main
portion, and wherein the lower sheet is secured
adhesively to the outer stringers between the main
portion of the lower sheet and the inwardly extending
outer panel of each outer stringer and between each
outer flap of the lower sheet and the selected one of
the side panels of the respective one of the outer
stringers.

. 10. The pallet of claim 9 wherein the selected one
of the side panels is provided by the downwardly
extending ‘panel of the intermediate article, from one
side of the generally vertical plane.

11. The pallet of claim 10 wherein the selected
one of the side panels is provided by the downwardly
extending panel of the intermediate article,'from one
side of the generally vertical plane.. '

12. The pallet of claim 11 wherein the upwardly
extending panels of the intermediate article extend
outwardly as well as upwardly from the lower panel of
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the intermediate article.

13. The pallet of claim 12 further éomprising a
longitudinally'extendihg middle stringer spaced between
the outer stringers and secured adhe51ve1y to the main
partions of the upper and lower sheets.

14. The pallet of claim 13 whereln the mzddle
stringer is similar to the ;ntermedlate article, except
that the lower panel of the-middle stringer is not
severed 10ngitudina11y,'and'except that the downwardly
extending inner panels of the middle strlnger are |
secured adhesively to ‘each other.

15. A pallet comprising two longltudlnally
extending outer stringers, each of whleh is made from an
intermediate article folded from a single sheet of
paperboard material so as to have at least thirteen
panels including at least four panels on each side of a
generally vertical plane and a lower panel intersected
by the generally vertical plane, wherein the panels on
each side of the generally vertical plane 1nclude

~(a) an outer panel attached at a fold in the
sheet to and extending upwardly from the lower
panel of the intermediate article,

(b) an outer panel attached at a fold in the
sheet to and extending inwardly from the upwardly
extending outer panel, and extending toward -and
approximately to the generally vertical plane,

(c) an inner panel attached at a fold in the

sheet to and extending downwardly from the 1nward1y._

' extending outer panel, and extending toward and
approximatély to the lower panel, and
(d) at least one additional panel brac1ng and
reinforcing the intermediate artlcle,
whereln the lower panel is severed longltudlnally to
provide the outer stringers. o
16. A pallet comprising twe'longitudihally
extending outer stringers, each of which is made from an



WO 95725043 ”II,"J ”mj l"n” "l,s' " ‘", | PCT/US95/03278

10

15

20

25

30

35

- 15 =

intermediate article folded from a single sheet of
paperboard materlal so as to have at least thirteen
panels 1nc1ud1ng at least five panels on each side of a
generally vertical plane and a lower panel intersected
by the generally vertical plane, whegein the panels on
each side of the generally vertical blane include

(a) an outer panel attached at a fold in the
sheet to and extending upwardly from the lower
panel of the intermediate article,

| (b) an outer panel attached at a fold in the
sheet to and extending inwardly from the upwardly
extending outer panel, and extending toward and
approximately to the generally vertical plane,

(c) an inner panel attached at a fold in the
sheet to and extending downwardiy from the inwardly
extending outer panel, and extending toward and
approximately to the lower panel, and

(d) at least two additional panels bracing and
reinforcing the intermediate article and including
at least one panel secured adhesively to one of the
outer and inner panels, |

wherein the lower panel is severed longltudlnally to
provide the outer stringers.
~17. A pallet comprising two longitudinally
extending outer stringers, each of which is made from an
intermediate article folded from a single sheet of
paperboard material so as to have at least thirteen
panels including at least six panels on each side of a
generally vertical plane and a lower panel intersected
by the generally vertical plane, wherein the panels on
each side of the generally vertical plane include
(a) an outer panel attached at a fold in -::
sheet to and extending upwardly from the lower
panel of the intermediate article,
- (b) an outer panel attached at a fold in the
sheet to and extending inwardly from the upwardly
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extending outer panel, ahd extending toward and
approximately to the geherally vertical plane,
(c) an inner panel*attached'at a fold in the
sheet to and extending downwardlg from_the'inwardly
'extending outer panel, ahd extending toward'and
approxlmately to the lower panel, and
(d) at least three add1t10nal panels bracing
and reinforclhg the ;ntermedlate artlcle and
including at least two pahels secured;adhesively to
others of the outer and ihher'pahels.
18. A pallet strlnger folded from a single sheet
of paperboard materlal so as to have a lower panel, a
side panel attached at a fold in the sheet to and
extending upwardly from the lower panel, an upper panel
attached at a fold in the sheet to and extendlng

-1nward1y from the_upwardly,extendlng side panel, a side

panel attached at a fold in the sheet to and extending
downwardly from the 1nwardly extendlng upper panel, and
extendlng toward and approx1mately to the lower panel
an inner panel attached at a fold in the sheet to and
extending outwardly from the downwardly extendlng side
panel, overlylng the lower panel, and extendlng toward
and approximately to the upwardly extendlng outer panel,
an inner panel attached at a fold in the sheet to and

extending upwardly and inwardly from the 1nner panel

overlylng the lower panel, and extendlng ‘toward and
approx1mate1y to the downwardly extendlng inner panel
and the inwardly extendlng outer panel, and an inner
panel attached at a fold in the sheet to and extending
outwardly from the upwardly and 1nward1y extendlng inner
panel, underlylng the inwardly extendlng outer panel,;
and extending toward and approximately to the upwardly
extending side panel.

19. The pallet stringer of claim 18 wherein the
inner panel underlying the upper panel is secured
adhesively to the upper'pahel'ahd'wherein the inner
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panel overlylng the lower panel is secured adhesively to
the lower panel. "



