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[(57] ABSTRACT

A carton for packaging an article is formed from a sin-
gle piece blank and includes a bottom wali and two
inner end flaps which are hingedly connected to the
bottom wall and which are oblique with respect to the
bottom wall. A pair of tabs are formed in the bottom
wall of the carton. The tabs are hingedly connected to
the bottom wall such that the axis of rotation of each
tab is spaced inwardly from the axis of rotation of
each inner end flap. In the preferred embodiment, the
tab is normally positioned perpendicular to the bottom
wall of the carton. In an alternate embodiment, the
tab forms an angle with the bottom wall of the carton.

8 Claims, 12 Drawing Figures
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CARTON

In the carton packaging industry, it is conventional to
provide tubular bumpers about the periphery of the
carton to protect the contents of the carton from injury
during shipment. The hollow bumpers which are often
constructed from the side flaps of the carton blanks,
form air cells or cushions about the periphery of the ar-
ticle and protect the article against damage if the car-
ton is dropped or bumped on its side.

However, the formation of tubular bumpers on a car-
ton blank is often time consuming and expensive, since
the carton blanks are either shipped to the. ultimate
user with the tubular bumpers already glued (thereby
increasing shipping space and costs) or they are
shipped in a substantially flat position and the tubular
bumpers must be erected by the ultimate user, either
manually (which is time consuming) or with expensive
machinery. Further adding to the cost of erecting tubu-
lar bumpers on cartons, is the increased use of material
in the construction of the carton since additional
material must be used to form the tubular bumpers.

It is accordingly an object of this invention to provide
a carton for packaging an article which is relatively
easy and inexpensive to manufacture and erect, and
which provides an air cushion about at least two sides
of the article.

It is a further object of this invention to provide a
carton for packaging an article which automatically
positions the article centrally of the carton air cushion
and which holds the article in that position.

It is a further object of this invention to provide a
_carton with an air cushion which is adapted for use with
high-speed carton erecting and article inserting
machinery.

The carton of the invention described herein consists
of a top and bottom wall, the long dimension of the bot-
tom wall being greatér than the long dimension of the
top wall; a pair of inner end flaps hingedly connected to
the end edges of the bottom wall; a pair of outer end
flaps hingedly connected to the end edges of the top
wall and adapted to overlap the inner end flaps; a side
wall, one edge of which is hingedly connected to the
side edge of the bottom wall and the other edge of
which is hingedly connected to the side edge of the top
wall; and a side flap which is hingedly connected to the
other side edge of the top wall. In the erected carton,
the inner end flaps form an acute angle with the bottom
wall of the carton. ’

A pair of tabs are formed from a cutout portion of
the bottom wall. The tabs are cut out on three sides and
are hingedly connected to the bottom wall of the car-
ton. The pivot axis of each of the tabs is spaced in-
wardly from the pivot axis of the corresponding inner
end flap of the carton.

In the preferred embodiment, each tab extends per-
pendicularly upwardly from the bottom wall of the car-
ton. The pivot axes of the pair of tabs in the bottom
wall of the carton are spaced a distance apart which is
approximately equal to the length of the article to be
packaged. Thus, when the tabs extend perpendicularly
upwardly from the bottom wall of the carton, they en-
gage the end edges of the article to be packaged and
prevent it from shifting within the carton. The height of
each tab can be equal to or less than the thickness of
the article to be packaged. Also, for reasons explained
below, the height of each tab must be greater than the
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distance between the pivot axis of the tab and the cor-
responding pivot axis of the nearest inner end flap.
In the alternate embodiment, each tab forms an

-angle with the bottom wall of the carton. Nevertheless,

the lowermost portion of each tab engages the end .
edges of the article to be packaged and prevents it from
slipping within the carton. The height of each tab in the
alternate embodiment of this invention must be less
than the thickness of the packaged article. Also, the
height of each tab must be greater than the length of an

imaginary line extending perpendicularly from the
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inner side flap of the carton to the pivot axis of the tab.
If the tab were shorter than that line, it could slip down
to a substantially horizontal position and it would no
longer prevent the packaged article from sliding within
the carton.

In both the preferred and alternate embodiments
described above, a triangular bumper is formed on the
ends of the carton which protect the packaged article
from damage during shipment. Also, it is not necessary
that the transverse dimension of the tabs extend the en-
tire width of the packaged article. The triangular
bumpers result in a great materials savings over the use
of the more conventional rectangular bumpers since
the hypotenuse of a triangle is shorter than the sum of
its two adjacent sides. Another aspect of the materials
saving feature of this invention is that the tabs are
formed from a cutout portion of the bottom wall of the
carton. (In the preferred embodiment, a portion of the
inner side flap is also cut out to form the tab.)

Another feature of this invention is the ease with
which these cartons can be erected and packaged,
using high-speed machinery.

The preferred embodiment of the carton blank of
this invention is loaded onto the article-inserting and
carton-erecting machine in an essentially flat position.

“The cutout tabs are punched out and raised slightly so

that they form a slight angle with the bottom wall of the
carton. As the essentially flat carton blank is conveyed
along the conveyor, conventional plows act on the
inner end flaps of the carton and roll the end flaps up-
wardly so that the inwardly facing surfaces of the inner
flaps engage the edges of the tab and progressively
pivot the tabs upwardly into a substantially vertical
position. During this process, the packaged article is in-
serted into the carton blank. The action of the plows on_
the inner side flaps cause the tabs to reach a vertical
position and to properly position the packaged article
in the carton and prevent it from slipping. It should be
noted that no gluing operation is necessary to hold the
tab in place. This is accomplished solely by the action
of the inner end flaps.

An alternate embodiment of the carton blank of this
invention is also placed on a conventional article-in-
serting and carton-erecting machine in a substantially
flat position. The tabs of the alternate embodiment are
punched out and raised to a certain angle described
below. At this point, mechanical means such as metal
bars are positioned beneath the raised tabs to hold
them in their raised position. As the substantially flat
carton blank proceeds along a conveyor, the inner end
flaps of the carton are progressively raised by conven-
tional plows. Since the height of the tab is greater than
the distance between a line drawn perpendicularly
from the inner end flaps to the pivot axis of the tabs
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(when the carton is fully erected) and since the tab
forms an angle with the bottom wall which is greater
than the angle formed by the bottom wall and a line
drawn perpendicularly from the inner end flap (when
the carton is fully erected) to the tab pivot axis, the tab

does not interfere with the progressive pivoting of the .

inner end flaps by the plows. In this embodiment, the
tab may or may not be pivoted further upwardly by the
pivoting action of the inner end flaps. Of course, when
the inner end flap pivots sufficiently so that it contacts
the end edge of the tab, it is no longer necessary for the
mechanical means to hold up the tab, and it can be
removed. Since the height of the tab is greater than the
length of a line drawn perpendicularly from the inner
end flap to the pivot axis of the tab, the tab cannot slide
downwardly to a horizontal position. Accordingly, the
packaged article is not permitted to slip or slide in the
carton. It is only necessary that the lowermost portion
of the tab be contacting the packaged article in order to
prevent it from slipping or sliding.

Another feature of both embodiments of this inven-
tion is that outer end flaps which are hingedly con-
nected to the top wall overlap the inner end flaps and
provide a double thickness of protection for the more
fragile end edges of the packaged article.

Another feature of this invention is that the inner and
outer end flaps are oblique with respect to the bottom
wall of the carton.

These and other objects and features of this inven-
tion will be more readily understood and appreciated
by reference to the following descriptions and
drawings, of which: :

FIG. 1 is an enlarged plan view of a non-erected car-
ton blank, showing the preferred embodiment of this
invention;

FIG. 2 is a front view of a partially erected portion of
the carton blank which is illustrated in FIG. 1;

FIG. 3 is a front view of a partially erected portion of
the carton blank which is illustrated in FIG. 1;

FIG. 4 is a front view of a partially erected portion of
the carton blank which is illustrated in FIG. 1.

FIG. § is a perspective view of the erected carton
which is illustrated unerected in FIG. 1;

FIG. 6 is a cross-sectional view of the carton illus-
trated in FIG. 4, taken along the lines 6—6;

FIG. 7 is a cross-sectional view of the carton ilius-
trated in FIG. § taken along the lines 7—7;

FIG. 8 is an eniarged plan view of a non-erected car-
ton blank showing an alternate embodiment of this in-
vention;

FIG. 9 is a front view of a partially erected portion of
the carton biank which is illustrated in FIG. 8;

FIG. 10 is a front view of a partially erected portion:
of the carton blank which is illustrated in FIG. 8,

FIG. 11 is a perspective view of the erected carton
which is illustrated unerected in FIG. 8; and

FIG. 12 is a cross-sectional view of a portion of the
carton illustrated in FIG. 11, taken along the lines 11—
11.

Referring now to FIG. 1, the preferred embodiment
of the carton of the invention described herein consists
of a top wall 10 and a bottom wall 12; a pair of inner
end flaps 14 which are hingedly connected to the bot-
tom wall end edges; a pair of outer end flaps 16 which
are hingedly connected to the top wall 10 and which
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are adapted to overlap the inner end flaps 14; a side
wall 18, the upper portion of which is hingedly con-
nected to the top wall 10 and the lower portion of
which is hingedly connected to the bottom wall 12; and
a side flap 20 which is hingedly connected to the other
side edge of the top wall 10.

Outer end flaps 16 are composed of an inner portion
16A and an outer portion 16B separated by a scoreline
17. The outer end flaps are hingedly connected to the
top wall along scorelines 11. Likewise, inner end flaps
14 are composed of an inner portion 14A and an outer
portion 14B divided by scoreline 15. The inner end flap
14 is hingedly connected to the bottom wall 12 along
scoreline 13. Scoreline 13 may be partially perforated

.to facilitate bending of the end flap. Side flap 20 is

composed of an inner portion 20A and an outer portion
20B which are separated by a partially perforated
scoreline 21.

Tabs 22 are formed partly in bottom wall 12 and

_ partly in the inner end flap inner portion 14A. The tabs
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22 are completely cut out about three sides and are hin-
gedly connected to the bottom wall of the carton along
a partially perforated scoreline 23. The partially per-
forated scorelines 23 and 13 are substantially parallel
to one another. The tab 22 is centrally positioned in the
bottom wall so that the transverse axis of the bottom
wall 12 and the tab 22 coincide.

The height (marked H) of the tab 22 is approximate-
ly the same as the thickness of the article to be
packaged, although the height of the tab can be less.
However, the height of the tab must be greater than the
distance between the pivot axes of the tab 22 and the
inner end flap 14, that is, the height of the tab must be
greater than the distance between the score-lines 13
and 23. It is also important that the distance between
scorelines 13 and 23 be no greater than the thickness of
the article to be packaged.

Strips of glue (indicated by speckled shading in the
drawings) are applied to the outer end flaps’ outer por-
tion 16B and to the side flap outer portion 20B. A
tearstrip 26 is also formed in the side flap outer portion
20B. A recess 28 in the bottom wall of the carton per-
mits a portion of the tearstrip to be pushed downwardly
so that it is easier to grasp the other portion of the
tearstrip and easily open the carton,

Referring now to FIG. 2, in the process of inserting
the article to be packaged into the carton and erecting
the carton, the carton is first placed on a conveyor in a
substantially flat position. As the flat carton blank
proceeds along the conveyor, the tabs 22 are pushed
upwardly so as to form a slight angle of approximately
10 degrees with the bottom wall of the carton. As the
carton blank progresses further along the conveyor,
conventional plows engage the inner end flaps 14 and
rotate them upwardly about the scoreline 13. As the
inner end flaps are rotated upwardly, they engage the
tabs 22 and rotate them upwardly.

Further rotation of the inner end flaps 14 causes
further rotation of the tabs as illustrated in FIG. 3.
When the inner end flaps are in the substantially verti-
cal position illustrated in FIG. 3, the article to be
packaged is inserted into the carton blank. Further
rotation of tabs 22 causes the article to be correctly
positioned in the carton between the two tabs.



3,722,783

5

The tabs 22 prevent the packaged article from
slipping into the air cushion formed by the tab 22, the
inner flap inner portion 14A, and the bottom wall por-
tion 12A. _

The inner flap outer portion 14B is then folded over
to a substantially horizontal position so that it partially
covers the packaged article, as illustrated in FIG. 4.
The only step remaining for completely closing the car-
ton is for the top wall of the carton to be folded over
‘onto the partially erected portion illustrated in FIG. 4.
The result is the completely erected carton illustrated
in FIG. 5. '

Referring now to FIG. 6, the top wall 10 of the carton
directly engages the inner end flap outer portions 14B.
The outer end flap inner portions 16A overlap the
inner end flap inner portions 14A so as to form a dou-
ble thickness of material. Also, the outer end flap outer
portions 16B overlap the outer bottom wall portions
12A so as to provide a double thickness of material
along the base of the triangular cushion. As best illus-
trated in FIGS. 6 and 7, the tabs 22 prevent the
packaged article from slipping or sliding within the car-
ton. The triangular bumpers formed by the inner and
outer end flaps 14 and 16 provide an air cushion which
protects the ends of the packaged article and also pro-
vides a double thickness of material around the air
cushion to strengthen it.

As previously indicated, in the preferred embodi-
ment, it is important that the height of the tabs be
greater than the distance between the pivot axis of the
tab and the pivot axis of the inner end flaps, that is, the
distance between scorelines 23 and 13. If the height of
the tab were less than the distance, the tab would be
wholly within the bottom wali of the carton so that it
would fall down to a horizontal position prior to the
rotation of the inner end flap into engagement with the
tab. It was also indicated above that it is necessary that
the height of the tab not be greater than the thickness
of the article to be packaged. Otherwise, the uppermost
portion of the tab would interfere with the downward
motion of the inner end flap outer portion 14B into en-
gagement with the packaged article. It is also necessary
that the distance between the scorelines 23 and 13 be
less than the thickness of the packaged article. Other-
wise, the tab would not extend to the inner end flap
inner portion and it would fall downwardly to a
horizontal position prior to the time that it was engaged
by the inner end flap inner portion, as described above.

Referring now to FIG. 8, the carton blarik of the al-
ternate embodiment of this invention, is illustrated.
The upper portion of the carton blank is exactly the
same as the upper portion of the carton blank illus-
trated in FIG. 1. The lower portion of the carton blank
illustrated in FIG. 8 is the same as the lower portion of
the carton blank of the preferred embodiment with the
exception that the height of the tabs in the alternate
embodiment is less than the height of the tabs in the
preferred embodiment. As illustrated in FIG. 8, the
height (designated H') of the tabs 33, is less than the
distance between the pivot axis of the tab and the pivot
axis.of the inner end flap. The elements illustrated in
FIGS. 8-12 which are marked with primed numerals
respond to the same description as the corresponding
elements in the preferred embodiment designated by
the corresponding unprimed numerals.

20
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When the carton blank of the alternate embodiment
of this invention is to be erected and an article is to be
inserted into the carton, the carton blank is placed on
an article-inserting and carton-erecting machine in a
substantially flat position, as illustrated in FIG. 9. The
tabs 33 are manually or mechanically raised upwardly
as illustrated in FIG. 9, and are held in their raised posi-
tion by an insert 35. The amount that each of the tabs
33 is raised is determined by the length of the inner end
flap 14’ and the angle which the inner end flap inner
portion 14A’ forms with the bottom wall of the carton,
as explained in more detail below.

Refetring now to FIG. 10, the mechanical insert 35
continues to hold each of the tabs 33 in a raised posi-
tion as the inner end flaps inner portion 14A’ are
progressively rotated upwardly. If the tabs were not
held in their raised position by mechanical inserts 35,
they would fall downwardly to a substantially horizon-
tal position and not prevent the packaged article from
sliding within the carton.

In FIG. 12, a dotted line has been drawn which ex-

_tends perpendicularly from the inner end flap inner
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portion 14A’ to the pivot axis of the tab 33. The dotted
line forms an angle X with the bottom wall of the car-
ton: The angle at which the tab 33 must be held by the
insert 35 must be greater than X°. Also, the height of
the tab 33 must be greater than the length of the angled
dotted line in FIG. 12. This is necessary so that the tab
33 does not fall downwardly to a substantially horizon-
tal position, once the triangular bumper has been
erected. It is dlso necessary that the tab be held at an
angle greater than X° while the plows are rotating the
inner end flaps from a substantially horizontal position
to the triangular position illustrated in FIG. 12, so that
the edge of the tab does not interfere with the rotation
of the inner end flap. ’

The height or length of the tab 33 must be greater
than the length of the dotted line, but it cannot be
greater than the thickness of the packaged article so
that it interferes with the folding over of the inner end
flap outer portion across the top of the packaged arti-
cle. The height of the tab 33 in FIG. 12 is between
those two limits. Once the tab 33 is engaged by the
inner end flap inner portion 14A’, it is rotated progres-
sively upwardly to a degree depending on the height of
the tab. When the tab 33 is engaged by the inner flap
inner portion, there is no further need for the mechani-
cal inserts 35 which hold the tabs in a raised position.

The packaged article is held in position in the carton
by the lowermost portion of the tab 33.

It should also be noted that in both embodiments the
packaged article is held in position in the carton both at
its top and at its bottom. The bottom of the packaged
article.is held in position by the tabs 22. The top of the
packaged article is held in position by the angled
pockets formed by paneis 14A and 14B at score lines
15.

While embodiments of various aspects of the inven-
tion have been shown in the drawings, it is to be un-
derstood that this disclosure is for the purpose of illus-
tration and that various changes in shape and propor-
tion and arrangement of parts, as well as the substitu-
tion of equivalents for those herein shown and
described, may be made without departing from the .
spirit and scope of the invention as set forth in the ap-
pended claims.
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What is claimed is:

1. A carton for packaging an article comprising: a
rectangularly shaped bottom wall and top wall, the
length of said bottom wall being greater than the length
of said top wall; a pair of first walls, each of said first
walls being hingedly connected to a side of said bottom
wall, the lines of connection between each said first
wall and said bottom wall defining the axis of rotation
of said first wall; a pair of tabs, each of said tabs being
hingedly connected to said bottom wall, the line of con-
nection between each said tab and said bottom wall
defining the axis of rotation of said tab; the axis of rota-
tion of each said tab being spaced inwardly with respect
to said bottom wall from the axis of rotation of each
said first wall; at least a portion of each said tab being
formed from a cutout portion of said bottom wall; the
height of each said tab being cqual to or less than the
height of the packaged article, the height of each said
tab being greater thap the distance between the axis of
rotation of said tab and the axis of rotation of said first
wall.

2. The carton recited in claim 1 wherein the distance
" between the axis of rotation of each said tab and the
axis of rotation of each said first wall is less than the
thickness of the article to be packaged.

3. A carton for packaging an article comprising: a
rectangularly shaped bottom wall and top wall, the
length of said bottom wall being greater than the length
of said top wall; a pair of first walls, each of said first
walls being hingedly connected to a side of said bottom
wall, the lines of connection between each said first
wall and said bottom wall defining the axis of rotation
of said first wall; a pair of tabs, each of said tabs being
hingedly connected to said bottom wall, the line of con-
nection between each said tab and said bottom wall
defining the axis of rotation of said tab; the axis of rota-
tion of each said tab being spaced inwardly with respect
to said bottom wall from the axis of rotation of each
said first wall; at least a portion of each said tab being
formed from a cutout portion of said bottom wall; the
height of each said tab being equal to or less than the
height of the packaged article, at ieast a portion of each
said tab being formed by a cutout portion in each said
first wall.

4. A carton for packaging an article comprising: a
rectangularly shaped bottom wall and top wall, the
length of said bottom wall being greater than the length
of said top wall; a pair of first walls, each of said first
walls being hingedly connected to a side of said bottom
wall, the lines of connection between each said first
wall and said bottom wall defining the axis of rotation
of said first wall; a pair of tabs, each of said tabs being
hingedly connected to said bottom wall, the line of con-
nection between each said tab and said bottom wall
defining the axis of rotation of said tab; the axis of rota-
tion of each said tab being spaced inwardly with respect
to -said bottom wall from the axis of rotation of each
said first wall; at least a portion of each said tab being
formed from a cutout portion of said bottom wall; the
height of each said tab being equal to or less than the
height of the packaged article, the height of each said
tab being greater than the length of a line extending
perpendicularly from each said first wall to the axis of
rotation of each said tab, each said first wall forming an
acute angle with respect to said bottom wall.
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5. A carton for packaging an article comprising: a
rectangularly shaped bottom wall and top wall, the
length of said bottom wall being greater than the length
of said top wall; a pair of first walls, each of said first
walls being hingedly connected to a side of said bottom
wall, the lines of connection between each said first
wall and said bottom wall defining the axis of rotation
of said first wall; a pair of tabs, each of said tabs being
hingedly connected to said bottom wall, the line of con-
nection between each said tab and said bottom wall
defining the axis of rotation of said tab; the axis of rota-
tion of each said tab being spaced inwardly with respect
to said bottom wall from the axis of rotation of each
said first wall; at least a portion of each said tab being
formed from a cutout portion of said bottom wall; the
height of each said tab being equal to or less than the
height of the packaged article, each said tab being posi-
tioned at a first angle with respect to said bottom wall,
said angle being greater than a second angle, said
second angle being defined by said bottom wall and a
line extending perpendicularly from each said first wall
to the axis of rotation of each said tab, each said first
wall forming an acute angle with respect to said bottom
wall.

6. A carton for packaging an article comprising: a
rectangularly shaped bottom wall and top wall, the
length of said bottom wall being greater than the length
of said top wall; a pair of first walls, each of said first
walls being hingedly connected to a side of said bottom
wall, the lines of connection between each said first .
wall and said bottom wall defining the axis of rotation
of said first wall; a pair of tabs, each of said tabs being
hingedly connected to said bottom wall, the line of con-
nection between each said tab and said bottom wall
defining the axis of rotation of said tab; the axis of rota-
tion of each said tab being spaced inwardly with respect
to said bottom wall from the axis of rotation of each
said first wall; the height of each said tab being equal to
or less than the height of the packaged article; each
said tab, at least a portion of each said first wall and the
portion of said bottom wall between the-axis of rotation
of each said tab and each said first wall defining a trian-
gular bumper for protecting the packaged article.

7. A carton for packaging an article comprising: a
rectangularly shaped bottem wall and top wall, the
length of said bottom wall being greater than the length
of said top wall; a pair of first walls, each of said first
walls being hingedly connected to a side of said bottom
wall, the lines of connection between each said first
wall and said bottom wall defining the axis of rotation
of said first wall; a pair of tabs, each of said tabs being
hingedly connected to said bottom wall, the line of con-
nection between each said tab and said bottom wall
defining the axis of rotation of said tab; the axis of rota-
tion of each said tab being spaced inwardly with respect
to said bottom wall from the axis of rotation of each
said first wall; the height of each said tab being equal to
or less than the height of the packaged article; each
said tab, at least a portion of each said first wall and the
portion of said bottom wall between the axis of rotation
of each said tab and each said first wall defining a trian-
gular bumper for protecting the packaged article, at
least a portion of each said tab being formed by a cu-
tout portion in each said first wall and the distance
between the axis of rotation of each said tab and the
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axis of rotation of each said first wall being less than the
thickness of the article to be packaged.

8. The carton recited in claim 7 wherein the entirety
of each said tab is formed from a cutout portion of said
bottom wall and wherein the height of each said tab is
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greater than the length of a line extending perpendicu-
larly from each said first wall to the axis of rotation of
each said tab, each said first wall forming an acute
angle with respect to said bottom wall.

% * * * *
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