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[57] ABSTRACT

An improved cushioning structure for a rectangular
paperboard carton adapted to hold fragile particles
such as an electronic vacuum tube, and blank for mak-
ing same, wherein a cushioning section is provided
which extends substantially the entire length of the
carton and has three transverse cuts therein extending
partially therethrough which define an upper, middle

‘and lower web members as well as a tube support mem-

ber which are defined by staggered fold lines which
allow the cushioning section to be folded and extend
between opposite walls of the carton on either side of
those two opposite panels to receive and cushion the
article. The tube support member extends across the
middle of the carton to position the tube vertically
within the carton.

7 Claims, 8 Drawing Figures
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PROTECTIVE CARTON

Matter enclosed in heavy brackets L Jappears in the
original patent but forms no part of this reissue specifi-
cation; matter printed In italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This disclosure relates generally to cartons made
from paperboard or the like which are foldable as rect-
angular tubes with end closures which have means
particularly adapted for retaining and protecting a frag-
ile article to be stored and shipped therein.

2. Description of the Prior Art

There are several styles of cartons available for stor-
ing and shipping electron tubes, including the simple
four-sided carton with a cylindrical sleeve which can be
slipped down over the tube and both of which are in-
serted into the carton. Designs such as those shown in
U.S. Pat. Nos. 3,182,885 or 3,232,513 to Maio often
require complicated gluing or folding techniques and
there is a need for a simple carton which is nevertheless
effective for protecting the contents.

SUMMARY OF THE INVENTION

A carton and blank with means formed as a part
thereof and foldable to the interior thereof for retaining
and protecting a cylindrical fragile article such as an
electronic vacuum tube, this means including a section
with transverse cuts and vertical staggered fold lmes
defining a multiple of cushioning web members verti-
cally staggered on either side of the center of the carton
to receive the tube and a bottom support member with
a downward reaching curve therein adapted to receive
the end of the tube and space it from the end of the
carton.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a plan view of a blanket, showing the outside
thereof, which is adapted to be folded into the carton
embodying the present invention;

FIG. 2 is a plan view of the blank in FIG. 1 only
reversed showing the inside thereof;

FIG. 3 is a plan view of the blank shown in F1G. 2, but
partially folded to illustrate the folding and gluing tech-
nique for the present invention;

FIG. 4 is a perspective view of an assembled carton
containing electron tube such as disclosed in the pre-

sent invention:
FIG. § is a side elevational view of the carton and

tube shown in FIG. 4 taken along section lines 5—3§ 1n

FI1G. 4;

FIG. 6 is another side elevational section view of the
carton and tube of FIG. 4, but shown at right angles to
the view of FIG. § and taken along section lines 6—6 of

FI1G. 4
FIG. 7 is a sectional view of a portion of the carton
and tube shown in FIG. 4 taken along section line 7—7

of FIG. 4, and

FIG. 8 illustrates the appearance of the carton show-
ing the configuration of the carton and certain compo-
nents thereof prior to insertion of the electron tube.
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DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

It is clear that receptacles which are designed to be
storage and shipping containers for electronics tubes
must be highly reliable and effective because of the
fragile nature of the components in certain electronics
tubes. Nevertheless, they must be economical in cost
since they are discarded after a single use. It 1s common
to use paperboard or similar sheet-like material to man-
ufacture these receptacles because of cost as well as the
fact that they are easily folded and are light in weight.
Accordingly a blank shown generally as 10 in FI1G. 118
provided which is generally rectangular in shape and
has a top edge 11 and a bottom edge 12 which are
arranged horizontal and paralle] to each other. Within
the blank 10 are positioned four parallel rectangular
side wall panels 13, 14, 15 and 16 which are defined by
an outer edge 17 and four parallel vertical fold lines
arranged perpendicular to the horizontal top and bot-

tom edges 11 and 12 and numbered 18, 19, 20 and 21

respectively.

Hingedly attached along the lateral edge 21, to the
side wall panel 13 is a substantially rectangular cush-
ioning section shown generally as 22 which extends
substantially the full height of the carton blank and is
defined in width by the outside lateral edge 23 which is
parallel to the first lateral edge 21. The exact configu-
ration and arrangements of closure flaps from both the
top and bottom of the carton may be varied, and in the
embodiment shown the top closure flaps can be seen as
a major flap 24 hingedly attached along the top edge 11
to the side wall panel 13 and flanked by two minor top
closure flaps 28 and 26 similarly attached to the top
edge of the cushioning tuck-in locking tab 27 attached
to the top edge thereof along a fold line 28. Similarly
bottom closure flaps are provided hinged along the
bottom edge 12 and include a major flap 29 attached to
the bottom of the side wall panel 1S which has a tuck-in
tab 30 attached thereto along fold line 31 and minor
flaps 32 and 33 attached to the cushioning section 22
and the side wall panel 14 respectively.

As previously mentioned the blank 10 i1s shown 1n
FIG. 1 with the outside surface up, and in FIGS. 2 and
3 with the inside surface up. In FIG. 2 it can be seen
that there is a narrow band of adhesive 34 extending
adjacent to the ouside lateral edge 23. This elongated
glue section is folded along with the balance of the
cushioning section 22 about the fold line 21 into
contact with the side wall panel 14 adjacent to the fold
line 19. The cushioning section 22 has three die cut
elongated openings which extend horizontally across a
portion of the section 22. A first of these openings 35
and a second of these openings 36 are of equal length
and extend to within a fixed distance of the lateral edge
21 adjoining the side wall panel 13, and in the other
direction extend to within a predetermined distance of
the outer lateral edge 23, and in fact extend to approxi-
mately the edge of the elongated glue section 34.

An elongated opening parallel to the first and second
openings 35 and 36 designated as 37 is spaced near the
bottom of the blank in the cushioning section 22. There
are three off-set cushioning members which are defined
by these three elongated openings and are labeled as a
top member 38, a middle web member 39 and a lower
web member 40. In addition, there is a tube supporting
fourth web 41 which is positioned at the very lower end
of the cushioning section 22.
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The top web member 38 and lower web member 40
are positioned directly over one another and the fold
lines which define those members are colinear. The top
web member is defined by a first vertical fold line 42
which is adjacent to the elongated glue section 34 and
can also be seen as defining the left side of the lower
web member 40 directly below. Lateral positioning of
the vertical fold line 42 in the drawing places it near the
edge of the two elongated openings 35 and 36. This 1s
not a requirement but the fold line 42 must be located
no closer to the outside lateral edge 23 than the fur-
thest extension of the elongated openings 35 and 36.
Otherwise the top and lower web members 38 and 40
would not be free to rotate into position across the
carton. The significance of the spacing of the fold line
42 will be described later.

The opposite side of the top and lower web members
38 and 40 is defined by a second vertical fold line 43
which again are colinear in the two members and 1s
spaced inwardly from the lateral edge 21 a fixed dis-
tance beyond the edge of the two elongated openings
35 and 36. That approximate spacing is found on the
left hand side of the middle web member 39 which is
defined on is left side by the fold line 44 and on its nght
side by the fold line 45. These spacings are equal on
opposite sides of the alternating web members so that
the web members are positioned equal distance from
the axial center of the carton to provide optimum cush-
ioning for the tube contained in the carton. The tube
support member 41 and the lower end of the cushion-
ing section 22 is spaced in the center of the member so
that it extends across the center of the carton in its
erected position and is defined by two vertical hinge
lines 46 and 47 on either side thereof. The elongated
opening 37 is not required to extend on the right hand
side beyond the fold line 47, and extends beyond the
fold line 46 on the left hand side to within the location
of the fold line 42 for purposes of allowing the lower
web member 40 to rotate as the carton is erected. Each
of the three web members may have a center fold line
formed therein which permits lateral deflection of the
members when the electron to be inserted therein is
greater in diameter than the spacing between the mem-
bers. These fold lines aec shown as 48 in the top web
member 38, 49 in the top web member 39 and 50 in the
lower web member 40.

The three elongated openings 35, 36 and 37 are pro-
vided with a downwardly extending shallow curved
portion which, in the erected position, helps act to
funnel the rounded end of the tube downwardly mto
the carton as it is inserted and for that reason are only
formed on the bottom edge of the opening and in the
area over the middle and lower web members 39 and
40. These curved portions are shown as 51, 52 and 53,
respectively, and it should be noted that the curved
portion 53 in the elongated opening 37 serves as the
cradle for the rounded end of the electron tube as can
be seen in FIG. 6.

FIGS. 2 and 3 illustrate the assembly of the carton
which includes the folding of the cushioning section
about the hinge line 21 and the contacting of the elon-
gated glue section 34 with the portion of the side wall
panel 14 adjacent the hinge line 19. The other location
for adhesive in near the opposite lateral edge 17 and is
shown in FIG. 3 as an elongated glue section 54. The
second folding step is accomplished by bringing the two
side wall panels 15 and 16 over and on top of the bush-
ing section 22 by folding about the line 19 which brings
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the elongated glue section 54 into contact with the
outer portion of the cushioning section 22 which is
adjacent to the fold line 21 and is defined on its inner
edge by the fold line 45 and the middle web section 39.
For convenience this area at the edge of the cushioning
section 22 adjacent the fold line 21 will be referred to
as an elongated glue section 55 since it is inmaternal
whether the glue is applied to the outer portion adja-
cent the fold line 21 or the side wall panel 54 adjacent
the outer edge 17. In the blank shown in FIG. 1, there
is a notch 56 cut near the top of the cushioning section
22, and the purpose for that is as seen in FIG. 6 is to
allow a small portion of the base of the electron tube,
which will be designated as 57 in the drawings to ex-
tend beyond the cushioning section to allow the user to
grasp it and remove it from the carton. FIGS. 4 through
8 clearly illustrate the relationship of the various parts
of the carton and of particular note are FIGS. 7 and 8
which show the position of the web members immedi-
ately after erection of the carton and how they can
deflect laterally about the medial fold lines in the web
members when a tube 57 is inserted of a large diameter.
FIG. 6 helps to illustrate how the downwardly curved
portions §1 and 52 of the elongated openings tend to
interact with the rounded end of the electron tube 57 to
guide to tube into the carton and downwardly against
the tube supporting fourth web 41.

In accordance with the Patent Statutes, I have de-
scribed the principles of construction and operation of
my improvement in PROTECTIVE CARTON; and
while I have endeavored to set forth the best embodi-
ment thereof, I desire to have it understood that obvi-
ous changes may be made within the scope of the fol-
lowing claims without departing from the spirit of my
invention.

I claim: | |

1. In a one-piece carton for shipping and storing
fragile articles, said carton made from foldable paper-
board or similar sheet-like material and having four
side wall panels rectangularly arranged to form an elon-
gated tube and having top and bottom sets of closure
flaps for closing the ends of said carton, improved
means within said carton for holding said fragile article,
said improved means comprising the following:

a cushioning section made from said material and
extending between two opposite panels of said four
side wall panels, said section extending substan-
tially the length of said carton;

said cushioning section having an upper web member
extending between said two opposite panels near
one lateral side of said two panels;

said cushioning section also having a middle web
member extending generally parallel to said upper
web member but positioned below said upper web
member and near the opposite lateral side of said
two panels;

a lower web member beneath said middle web mem-
ber and positioned in alignment with said upper
web member;

[ a tube supporting fourth web positioned below said
lower web member and extending between said
two opposite panels near the center thereof; ]}

‘said members [and said fourth webJd connecting in
said cushioning section to elongated glue sections
connected adjacent to respective opposite lateral
edges of said two opposite panels.
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2. The carton of claim 1, including fold lines near the
center of said upper, middle and lower web members to
allow lateral deflection tpo accommodate said article.

3. The carton of claim 1, wherein said upper, middle
and lower web members each have a top edge formed
in a shallow recessed curve.

4. A one-piece blank made from foldable paperboard
or similar sheet-like material and adapted to be erected
into a carton for storing and shipping a fragile article,
said blank comprising:

four substantially rectangular side wall panels
hingedly connected to one another along three
parallel vertical fold lines, said four side walls to-
gether having a top edge, a bottom edge, and op-
posed vertical lateral edges extending parallel to
said fold lines;

a substantially rectangular cushioning section made
from said material and hingedly attached along a
first of said lateral edges to a first of said side wall
panels, said section having an outside lateral edge
parallel to said first lateral edge;

end closure flaps hingedly attached to certain of said
side walls and said cushioning section along said
top and bottom edges thereof;

said cushioning section having formed therein first
and second die cut elongated openings extending
perpendicular to said lateral edges, said elongated
openings extending to within a first predetermined
distance of said first lateral edge and a second
predetermined distance of said outside lateral edge
of said cushioning section;
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supporting fourth web, said fourth web positioned
at the bottom of said cushioning section]} ;

said [third] three cushioning members arranged as
a top web member, a middle web member, and a

lower web member;

said upper and lower web members each having first
vertical fold lines formed therein, said third fold
lines being co-linear and spaced from said outer
edge;

said upper and lower web members also each having
second vertical fold lines formed therein, said sec-
ond fold lines being co-linear and spaced from said
first lateral edge beyond the end of said first and
second openings; and

said middle web member having a vertical fold line
formed therein at the end of said first and second
openings adjacent said first lateral edge and a sec-
ond vertical fold line spaced inwardly from said
first fold lines in said upper and lower web mem-
bers [;] . -

[said fourth web having two vertical fold lines
formed therein and spaced from each other within
the %lengthwise extent of said third elongated open-
ing.

8. The blank of claim 4, wherein said elongated open-

ings are defined bg top and bottom edges and at least
one of said [top
recessed curve portion.

bottom edges includes a shallow

6. The carton of claim 1, including a tube supporting

30 fourth web positioned below said lower web member and

extending between said two opposite panels near the
center thereof, said fourth web also connecting in said
cushioning section to said elongated glue sections.

7. The blank of claim 4, including a tube supporting

a third elongated opening parallel to said first and 35 5,1k web positioned at the bottom of said cushioning

second openings and positioned near the bottom of

said cushioning section, said third opening thereby
defining with said first and second elongated open-
ings three cushioning web members Land a tube
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section, said fourth web having two vertical fold lines
formed therein and spaced from each other within the
lengthwise extent of said third elongated opening.
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