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1

This invention relates to improvements in car-
tons, boxes, trays,:and other structures made
from blanks of cardboard, paperboard, or other
suitable foldable sheet material, hereinafter col-
lective'ly referred to as “Loxes” or “folding boxes.”

* The invention is particularly directed to fold-
ing boxes which, either partially or entirely, are
composed of walls of multiple thickness.

.The invention provides a novel interlock for
connecting together, without the use of adhesives,
staples, or other special securing means, walls of
a box in rigid corner forming re'ationship where
all of the walls, or at least part of them, are of
multi-ply thickness. The invention thus extends
to boxes requiring heavier than single thickness
walls for strength, a form of-interlock which, in
a somewhat simnler modification, has found wide
adoption throughout the industry for the setting
up of boxes having single thickness walls.

According to the invention, two multi-ply walls,
or a single ply and a multi-ply wall, meeting at a
corner are mechanically interlocked by a peculiar
inter-engagement of cut edges formed on or in
the stock. The resulting box corner has the
strength and rigidity of ‘a glued or stapled con-
struction. The novel interlock is permanent and
cannot, except by the use of special tools, be
separated or disengaged and is secure against ac-
cidental disengagement by forces acting on the

box from the inside or the outside.

The present invention offers the ad'vantage of
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eliminating ghiing or stapling operations. in the

setting up of a hollow box from a flat blank, lead-

ing to production rates far in excess of those at- -

tainable for glued boxes. The invention further
leads to simplification of the mechanical equip~
ment for setting up the boxes and reduces its cost.
Moreover, the invention permits economical set-
ting up of double walled boxes of certain rela-
tively small sizes which heretofore could not be
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following description taken in connection with the
accompanying drawings forming a part of it in
which ‘

Figure 1 is a plan view.of a flat box blank em-
bodying the invention, the inside surface of the
blank facing the observer;

Figure 2 is a fragmentary plan view of a corner
portion of the blank shown in Figure 1, in which
certain dash dotted lines indicate the relative
position which certain elements assume after
forming of the blank into hollow box form;

Figure 3 is a plan view of the corner portion
of the blank shown in Figure 2 after a gluing and
fo'ding operation for forming walls of double
thickness; -

Figure 4 is a sectional side view of an end wall,
a section being taken on line 4—4 of Figure 3:

Figure 5 illustrates an alternative form of con-
struction of the end wall in a view corresponding
to that of Figure 4;

Figure 6 is a perspective view of a box set up
from the blank shown in Figures 1, 2 and 3:

Figure 7 is a fragmentary plan view of a corner
portion of a modified blank, the inside surface of
the blank facing the observer;

Figure 8 is a fragmentary plan view of a corner
portion of a form of blank for making shallow
boxes; and

Figure 9 is a perspective view of a corner por-
tion of & box set up from the blank of Figure 8.

In the following description and in the claims,
various ‘structural details will be identified by
specific names for convenience. The names,

-however, are intended to be as generic in their

application as the art will permit. Correspond-

‘ing reference characters refer to corresponding

parts in the several figures of the drawings. .
In the drawings accompanying, and forming

‘part ‘of this specification, certain specific- dis-
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produced economically by gluing because of dis-" -

proportionately high cost due to intricacy of the
gluing machines and the relatively low produc-
tion rates of such machines.

These and various other features, objects and
advantages of the invention will appear more
fully from a consideration of the detailed de-
scription which follows accompanied by draw-
ings showing, for the purpose of illustration, pre-
ferred embodiments and applications of the in-
vention,

The invention also consists in certain new and
improved details of construction as hereinafter
set forth and claimed. :

Although the characteristic features of the in-
vention which are believed to be novel will be
particularly pointed out in the claims appended
hereto, the invention itself, its objects and advan-
tages, and the manner in which it may be carried
out may be better understood by referring to the
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closure of the invention is made for the purpose
of explanation of broader aspects of the inven-
tion, but it is understood that the details may be
modified in various respects without departure
from the principles of the invention and that the
invention may be applied to other structures than
the ones shown.. . . :

The blank A shown. in Figure 1 is subdivided
by several scored fold lines to provide a bottom
panel {§ to which outer side wall panels 12 and
13 are hinged along side fold lines 4 and (5.
Inner side wall panels i6 and {1 are hingedly
connected to the outer side wall panels along
fold lines 18 and {9, respectively.

Outer end panels 20 and 21 are hingedly con-
nected to the bottom panel 1f along end fold
lines 22 and 283, respectively, and inner end
panels 24 and 25, slightly narrower than the
outer end panels, are hingedly connected to the
outer end panels 20 and 21 along fold lines 26
and 27, respectively. Additional folding scores
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28, 29, 30 and 31 extend across the inner end
panels 24 and 25 adjacent the fold lines 26 and
21. The purpose of these additional folding
scores will become apparent hereinafter.

Flaps 32 and 33 are hingedly connected to the
outer end panel 20 along fold lines 34 and 35,
respectively. These fold lines are either aligned
with, or parallel and slightly offset with respect
to, the side fold lines (4 and 1% to compensate
for wall thickness in the succeeding folding op-
erations, as is customary in the art. Flaps 36
and 37 are hingedly connected to the outer end
panel 2{ along fold lines 38 and 39 in a similar
manner as described in connection with the flaps
82and 33. -

Internal cuts 40, 41, 42 and 43 separate the
outer side wall panels §2 and 13 into portions
which may be resiliently flexed with respect to
each other for the purpose of opening the cuts
ghd inserting portions of the flaps 32, 33, 36 and
317 into them. The internal cuts 40, 41, 42 and 43
are preferably of bent outline to form internal
tongues 44, 45, 46 and 47 in the panels {2 and 13.

Cut edges are formed on the flaps 32, 33, 35
and 37 by external cuts 48, 48, 50 and 51 extend-
ing into the body of the flaps from outer edges.
The orientation and shape of the cuts 48, 49, 59
and 51 is such that portions of the cut edzes
formed by the cuts in the flaps 32, 33, 35 and 37
upon assembly of the blank into box form move
into substantial coincidence with portions of the
internal cuts 40, 41, 42 and 43 so that an edge-
to-edge engagement results between. cut edges
of the flaps and cut edges of the outer side wall
panels, as will hereinafter be apparent.

External tongues 52, 53, 54 and 55 are formed
by the external cuts 48, 49, 50 and 51, respec-
tively. These external tongues are resiliently
deflectable with respect to the remainder of the
flaps 32, 33, 36 and 37 in the same manner as the
internal tongues 44, 45, 46 and 47 may be flexed
with regard to the remainder of the outer side
wall panels 12 and (3.

The external tongues £2, 53, 54 and 55 include
tab portions 56, 57, 5¢ and 59 extending par-
tially beyond the confines of the external tongues
44, 45, 46 and 47 as is particularly apparent from
Figure 2 in which the flap 32 is shown in dash-
double-dot-lines superimposed upon the panel
{2 in the position which the flap assumes in the
set up box. The purpose of these tab portions
will become apparent from a consideration of th»
assembly procedure of the blank which will be
described hereinafter.

Internal cuts 60, 61, 62 and €3 are formed in
the inner side wall panels 16 and 11. These in-
ternal cuts are preferably of reversely .curved
outline and form oppositely directed tongues 64,
65, 66, 67, 68, 69, 70 and T{ in the inner end wall
panels 16 and {7, respectively. The tongues
formed by the internal cuts 60, 64, 62 and 63 are
so located and shaped as to make more effective
and secure the interlock formed between cut
edges of the external cuts 48, 49, 50 and 51 and
egges formed by the internal cuts 40, 41, 42 and
43.
Referring specifically to Figure 2, in which the
elements are shown on an enlarged scale, it will
be seen that the tongue 64 overlaps the external
tongue 52 in the position in which the blank is
folded into hollow box form. The overlap causes
the flap 64 to deflect the external tongue 52 with
respect to the remainder of the flap 32 into edge-
to-edge engaging position with the internal cut
48 as will also become apparent from an inspec-

10

16

20

25

30

35

40

45

60

b5

60

70

5

4 .
tion of Figure 6 hereinafter described in great~r
detail, )

The oppositely pointed tongue 65 overlies thz
tab portion §6 of the external tongue 52. This
tab portion, as will later become apparent, se-
cures the interlock against accidental disengage-
ment, The tongue 65 which bears down upon
the tab portion §6 maintains the tab porticn in
locking position and protects it against contact
with the box contents.

The internal cuts 61, 62, and 63 and the tonguss
formed thereby are identical in outline and
function with the internal cut 69 just described.
A dstailad deseription of the tongues 66, 67, 68,
69, 10 and 11 may therefore be dispensed with.

The assembly of the blank A into hollow box
form may proceed as follows:

Adhesive a is first anplied to marginal portions
of the inner side wall panels {6 and 17 and to
marginal portions of the inner end wall panels
24 and 2§ as indicated in Figure 1. The panels
are then fold-d ahout fold lines 18, {9 and 26, 27,
respectively, to bring the inner side wall panels
and the inner end wall pan-ls face-to-face with
the outer side wall panels and the outer end wall
panels, respectively, and pressure is applied to
the glued portions to producz a secure bond.
During the folding the inner end wall panels 24
and 25 are preferably slightly flexed at the fold
lines 28 and 29 to form ridges near the upper
edge of the end walls as is apparent from
Pigure 4.

The resulting blank A’, of which a corner por-
tion is shown in Figure 3, has double thickness
side walls 12, 16 and double thickness end walls
20, 24. The blanks A’ are flat except for the
clight ridge at the fold lines 28 and 30. They
may be shippa=d and stored in flat collapsed con-
dition and are available for immediate setting
up into hollow box form at the plant of the
user of the boxes.

The setting up of the blanks A’ into hollow box
form may be carried out on manually operated
machinery of simple construction, where rela-
tively small volumes are involved, or may be set
up on automatic high speed machinery where the
volume demand is large.

The setting up of the blank A’ into hollow box
form and the interlocking of the blank at the
corners involves the following operations:

The side panels 12, {6 and 13, {7 are first
folded along the side fold lines 14 and 5 to bring
the side walls into substantially uoright posi-
tion with respect to the bottom panel 1. In this
position the stock of the side walls is flexed at the
internal cuts in order to open the cuts in the
outer wall panels. This may be accomplished by
pressing with suitable finger shaped tools against
the inner side wall panels as indicated in Figure
6 where a finger 12 is shown as flexing the in-
ternal tongue 68 outwardly. Flexing of the in-
ternal tongue 68 causes flexing of the internal
tongue 46 in the outer side wall panel which over-
Hes it. During the flexing of the internal tongues
the remainder of the side wall is supvorted, pref-
erably adjacent the tongues to be flexed so that
apertures are formed in the side wall into which
the corresponding flaps 32, 33, 38 and 37 may be
inserted. _

The four internal toncues in the side walls are
preferably flexed simultaneously so that all four
cuts 40, 41, 42 and 43 are ovened for insertion of
portions of the flans 32, 33, 36 and 37 therein.

The end walls 20. 24 and 21, 25 are then folded
with respect to the bottom panel i1 about the



end fold lines 22 and 23, and substantially simul-
taneously the flaps 32, 33. 38 and 3T are folded
with respect to the end walls about their respec-
tive fold -lines:34, 35, 38 angd 39. - The flaps are
brought into face-to-face position with respect
to the upright side walls. 12, 16 and (3, (T before
the end walls 20, 24 and 21, 2§ are fully erect
with respect to the bottom: panel f{-and the erec-
tion of - the end v&/'alls_ is then: continued while

—simultaneously. the portions 52, 53, 54 and 55 of
the flavs are guided mto the opened slits 40, 41,
42 and 43. .

This operation brings the edges.of the external
tongues 52, 83, 54 .and 5% into substantial coin-
cidence with portions of the internal cuts 40, 41,
42 and 43 as is-quite apparent from Figure 2
where .the- coincidence of the cut edge 48 with a
portion 40" of the cut 40 is shown.

The. position of. the ﬁnger shaped tools with
respect. to the various portions_ of the blank dur-
ing the locking operation is apparent from Figure
6 where it is seen that the finger shaped tool 72
bears against the side wall 16, 12 with its outer
surface-13, opening the cut in the side wall, while
permltting the external tongue 14 in the respec-
tive flap to move underneath its inner surface 74.

After insertion of the flap portions 52, 53, 54
and 55 underneath. the. respective finger shaped
tools, the tools are drawn: or moved towards the
inside of the box until the tab portions 56, 51, 58
and 59 which previously lay on the outside of the
outeér side wall panels are drawn to the 1nside of
the outer side wall panels.

In this position, the edges of the external
tongues. 52, 53, 58 and, 55 which were in.coinci-
dence with edge portions.of the internal cut 40,
41, 42 and 43 move into edge-to-edge engage-
ment therethh and are maintained in this posi-
tion by the tab portions on the respective external
tongues which now lie on between the outer and
the inner side wall panels i2, 18 and 13, 7,
respectively

The set,_ up box A" s then removed from the
folding. mechanism. As shown in Figure 6 the
finger shaped tools which opened the cuts in the
side walls and which pulled the tab portions from
the outside of the otiter wall vanels to the inside
can -easily disengage themselves from the box
by movement in the direction of the arrow 78,
it being understood that the arrow is used to indi-
cate relative motion since it may be preferred to
remove the folded box from its forming mecha-

nism rather. than move the forming mechanism

away from the set up box. It may therefore be
preferred to move the finished box A’’ in a down-
ward direction in which event, however, the
finger 12 moves along the dash dot lines 16. In
either case the finger shaved tool is free to dis-
engage itself from the blank by reason of the
peculiar shape of the internal cut in the inner
side wall panel which permits the ﬂnger to move
freely out of the cut 62 at 62°. .

After the box is dlsengaged from its forming
and lockmg mechamsm the internal tongues 65,
61, 69 and. 1( bear against the respective lock
tabs which.lie between these tongues and the
outer side wall panels and securely hold these
lock tabs in place and protect them from contact
with the box contents ‘

The set up box is very strong and rigid and
its walls resist forces acting on the walls from the
outside and from the inside. .

The side edges of the inner end wall panels 24
and 28 bear. against the side wall.panels i3 and
16 in edge-to-surface relationship and prevent
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folding of the side walls towards the inside of the
box. The side walls are protected against cut-
ward folding by the flaps 32, 33, 36 and 37 over-
lying the side walls. -

The end wall panels 20 and-21 bear against the
side edges'of the side walls and prevent inward
folding of the end panels.  Outfolding of the end
panels is prevented by the edge-to-edge eneage-
ment between the external tongues 52, 58, 54 and
§5 and the internal cuts 40, 41, 42 and 4%. This
edge-to-edge interlock:is very strong and resists
a considerable amount 6f force which may be
exerted against the end panels from the inside of
the box. Such force subjects the board to com-
pression ‘at the edre-to-edgze engagement and
constitutes the most favorable form of load for
panerboard and box board since board offers
relatively great resistance to comnression as com-
pared to tear-resistance which is comvaratively
low. The compression force exerted: against the
bosrd at the voints of edge-to-edge contact lies
in the vlane of the board and the board offers its
ereatest resistance tn deformation if subjected to
force in this dirertion. The threading of the
external toneues 52. $3. 54 and 55 throiich the
two vlies of the side walls furthermore lorks the
two plies together and imparts additional rigidity
to the side walls aeainst buhzinv out if. for ex-

. amnle, force i< exerted aerainst the unner edges
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of the side walls at fold lines {8 and (9.

Instead of form'ng a ridee in the surface of
the inner end panels as shown in Pieure 4, the
end panels may be folded along a sinele fald line
28" as shown in Fieure 5 to nrovide snfficient
ahutment along its side edees for the side walls
12. 1R »nd (8. (1. A relativelv wide score may
be imnressed into the board at 28° to nrevent
the board from forming a sharn crease sn that
the inner end nanel forms an inward bulge 24’
as shown in Figure 5. :

The blank B of which a corner .portion is
shown in PFigure 7 comrrises a hottom nanel 78
to which side walls and end walls are hingedly
connected along fold lines 17 and 18. The .side
wall comprises an outer side wall panel 19 and
an inn-r side wall .nanel 80 hinged. to the outer
panel along a fold line 8f. -The end wall com-
prises an onter end panel 82 and an inner end
panel 83 hinged to the outer end panel along
a fold line 84. A flap 85 is hingedlv. connected
to the outer end nanel 82 along a fold line 86,
An external cut 87 extends into. the flan &5 and
forms. an external ton~ue 88 therein having a.
tab portion 89. The outer edge of the flap. in-
cludes a portion 90 whose purpose w111 presently
become apparent.

An internal cut 81 forms an mternal tongue

92 in the outer side.wall panel 89. This inter-

a0

65

nal cut.comprises a portion 93 adapted to enter
into edge-to-edge engagement with a cut edge
formed by the external.cut. 87, It further in-
cludes a portion 94 forming an edge past which
a. tab portion 89.is forced in assembling  the
blank into corner forming = position, Lastly,
the.internal .cut comprises a portion 95 adapted
to engage the edge portion 90 of the flap 85 to.
provide an edge-to-edge interlock -effective in a

~ direction opposite with respect to the interlock

70

formed between edges of the cuts 93 and 87.
The interlock  furnished: by the blank B is a
double interlock effective in two opposite direc--
tions and is not dependent on an engagement
between the side edge of the side walls -and the

5 surface of the outer end wall panel for preven-
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tion of the end walls from folding towards the
inside of the bhox.

The advantage of the interlock shown in Fig-
ure 7 is its freedom from play or lost motion.
The abutting or interlocking edges may be cut
with great accuracy and close tolerances are
easier to maintain in cutting interlocking edges
than in providing equally close tolerances for
the surface-to-edge abutment between the outer
end panel and the edge of the side wall.

An internal cut 96 of reverse curvature is
formed in the inner side panel 80. It forms two
internal tongue 97 and 98 in the panel, the
tongue 871 serving to flex the external tongue 88
into edge-to-edge engagement and the tongue
98 s.rving to bear down upon, and protect, the
tab portion 89 as hereinbefore described in con-
nection with blank A.

The assembly of the blank B into box form
proceeds in the same manner as hereinbefore de-
scribed in connection with the blank A and the
resultant box differs from the box A’’ of Figure

6 only in that two pairs of edges at each corner.

flap provide an inferlock effective in two oppo-
site directions whereby the resulting interlock is
completely free from play or lost motion.

The blank C shown in Figure 8 corresponds in
most particulars to the blank shown in Figure 7
and primed reference numerals are employed to
designate corresponding parts. A detailed de-
scription of the blank may therefore be dispensed
because of the similarity.

The blank C is particularly designed for shal-
low boxes. Its interlock corresponds to that of
the blank B except for the absence of a cut
edge corresponding to edge 80 on the flap. Cor-
respondingly, no edge portion corresponding to
cut edge 95 is present. The only point of dif-
ference between the blanks B and C, except the

absence of edges 90 and 95 is the location of the:

internal cut 96’ which extends to the fold line
8{’. This arrangement permits reduction of the
height of a side wall and permits very shallow
double walled boxes to be formed economically
which heretofore were not economical to make
by gluing.

A corner portion of a box set up from the
blank C is shown in Figure 9.

The invention thus provides an improved con-
struction for boxes having double side and end
walls permitting assembly of the blanks into hol-
low box forms on relatively simple machinery at
high production rates. The boxes embodying the
invention are comparable in strength to glued
boxes, but are generally superior to glued boxes
from a point of economy since complicated box
forming and gluing machine may be dispensed
with. In its place a relatively simple forming
mechanism is used which may be operated at
high or slow speeds depending on production re-
quirements.. This folding and locking mecha-
nism costs only a fraction of the cost of an or-
dinary forming and gluing machine and has the
added advantage of being operable at the wide
range of speeds since no critical glue setting
time need be observed.

Boxes embodying  the present invention are
not only extremely strong but also are relatively
tight permitting relatively finely divided mate-
rial to be packaged. This advantage is attained
by providing the cuts in the side wall panels in
offset relationship. Comparable tightness is

not normally found in gluelessly assembled

boxes.
Obviously the present invention is not re-
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stricted to the particular embodiments herein
shown and described, but may be applied with
equal benefit to other forms of boxes. Numer-
ous additions, omissions and substitutions may
be made in adapting the invention to specific
needs without departure from the spirit and es-
sence of the present invention.

What is claimed is:

1. In a box blank of foldable sheet material in-
cluding a main panel; a first side wall hingedly
connected to the main panel along a first fold

line, said first side wall being composed of an

outer panel and an inner panel foldable into
overlapping face-to-face relationship with the
outer panel; a second side wall hingedly con-
nected to the main panel along & second fold
line extending at an angle with respect to said
first fold line; and a flap hingedly connected to
said second side wall along a third fold line ex-
tending at an angle with respect to said second

:fold line, said flap being foldable into face-to-

face overlapping position with respect to the first
side wall, the improvement permitting forma-
tion, without the use of adhesives, of said panel,
walls, and flap into a rigid box corner, the im-
provement comprising, an internal cut in said
outer panel severing the stock of said outer panel
to form two panel portions deflectable with re-
spect to each other for opening said cut; an ex-
ternal cut edge on said flap forming an edge of
a deflectable external tongue of said flap, said
internal cut and said external cut edge being so
located with respect to each other that portions
of said cut and said cut edge are in substantial
coincidence when said first and second side wall
are in corner forming position permitting an edge
portion of the cut edge to engage an edge por-
tion formed by said internal cut when said ex-
ternal tongue is inserted into said opened cut;
and an internal cut of bent outline in said inner
panel forming an internal tongue in said inner
panel adapted to engage the outside surface of
sald external tongue, thereby maintaining said
external tongue in flexed position in which the
external tongue engages an edge of the internal
cut in the outer panel.

2. A folding box set up from & blank as defined
in claim 1.

3. The box blank structure as set forth in claim
1 in which, in addition, the second side wall is
composed of an outer panel and an inner panel,
the inner panel being foldable against the in-
side surface of the outer panel in overlapping
face-to-face relationship, the inner panel being
narrower than the outer panel and furnishing
with its side edges an abutment against which
the first side wall panel rests when the two side
walls are in corner forming position, the abut-
ment preventing folding of the first side wall
towards the inside of the corner.

4. A folding box set up from a blank as de-
fined in claim 3.

5. In a box blank of toldable sheet material in-
cluding a main panel; a first side wall hingedly
connected to the main panel along a first fold
line, said first side wall being composed of an
outer panel and an inner panel foldahle into
overlapping face-to-face relationship with the
outer panel; a second side wall hingedly con-
nected to the main panel along a second fold
line extending al an angle with respect to said
first fold line; and a flap hingedly connected to
sald second side wall along a third fold line ex-
tending at an angle with respect to said second
fold line, sald flap being foldable into face-to-facs
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overlapping position with respect to the first side
wall, the improvement permitting formation,
without the use of adhesives, of said panel, walls,
and flap into a rigid box corner, the improvement
comprising, an internal cut of bent outline .in
said outer panel forming an internal tongue. in
said outer panel adapted to be resiliently flexed
with respect to the remainder of said outer panel
for opening said internal cut; an external cut
edge on said flap forming an edge of a deflecta~

ble external tongue of said flap, said internal cut

and said external cut edge being so located with
respect to each other that portions of said cut
and said cut edge are in. substantial coincidence
when said first and second side wall are in corner:
forming position permitting an edge portion of
the cut edge to engage an -edge portion formed
by said internal cut when said external tongue
is inserted into said opened. eut; and an internal
cut of bent outline in said inner panel forming
an internal tongue in said inner-panel adapted
to engage the outside surface of said external
tongue, thereby maintaining said external tongue
in flexed position in which the external tongue
engages an edge of the internal cut in the outer
panel. o T

6. A folding box set up from a blank as defined
in claim 5. ‘ R

. 1. The box blank structure as set forth in claim
5 in-which, in addition, the second side wall is
composed of an outer panel and an inner panel,
the inner panel being foidable against- the in-
side suriace of the outer panel n Joveriapping:
face-to-tace relationship, the inner, panel being
narrower than tne outer paner- and turnishing
with its side edges an abutment against which

the first s.ae wail panel rests when the two side.

walls are in corner forming position, the abut-
ment preventing folding of the first. side wall
towards the inside of the corner., :

_8. A foiding box set up trom a blank as defined'

in claim 7. ) . .
9. In a box blank of foldable sheet ‘material

including a main panel; g first side waul hingedly.

connected to tne lain panel along a first toud
line, said first s.de wall being composed of an
outer panel and- an inner panel toiaable into
overlapping  face-to-face reiationship with- the
outer panel; a second s.de wali - hingedly: con-
nected to the main panel along a. second fold
line extending at an angie with. respect to sa.d
first toud line; and a Hiap hingedly connected to
said second side wail along a thud 10.d line ex-
tending at an angie with respect to said second
fold line, said fiap be.ng foidaple 1nto face-to-
face overlapping position with respect to the first
side wall, tae improvement pernuving 1ormation,

without the use of adhesives, of said panel, wals,:

and f1ap into a rigid hox corner, the improve-
ment comprising, an internal cut of bent outline

in said outer panel forming an internal tongue

in said outer pane} adapted to be resiliently flexed
with:respect to the remainder of said outer panel
for ‘open.ng:said internal cut to permit msertion
of sard-flap therein in assembling the blank; an
external cut edge on said flap tormung-an edge
of s deflectable externay tongue of said flap, said
internal cut and said external cut edge  being
50 located with respect to each. other tnat por-
tions of said cut and sa.d cut edge are in sub-
stantial coincidence when said first and second
side wall are in corner forming position permit-
ting an edge portion of the cut edge to engage
an edge port.on formed by said internal cut
when said external tongue is inserted into sald
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opened cut; and an internal cut of bent outline
in said inner panel forming an internal .tongue
in said inner panel underlying, when said inner
panel is. folded against said outer panel, ‘the
internal tongue in said outer panel rearwardly
of the internal tongue. in said outer panel with
respect to the adjacent side edge of the inner
panel, the internal tongue in saiq inner panel
being adapted to engage the outside surface of
said external tongue, thereby maintaining said
external tongue in flexed position in which the
external tongue engages an edge of the internal
cut in the outer panel, : o

10. A fold ng box set up from ‘a.blank as de-
fined.in claim 9. SRR
~11..'The box blank structure.as set forth in
claim -9 in which, in addition, the second side
wall is composed. of an outer panel and an inner
ranel, the inner- panel being foldable aga:nst
the inside surface of the outer panel in overlap-~
ping face-to-face relationship, the inner panel
being narrower than the outer Panel ‘and fur=
nishing ‘with: its s de edges an -abutment against
which the first: side .wall panel rests when. the
two side walls are .in. corner forming : position,
the abutment preventing folding of the first side
wall towards the inside of the corner.. S
- 12. A folding box set up from a blank as-de-
fined in claim 11; : IEEUS S

13.-In a box blank of foldable sheet material
including a main panel; a first side wall'hingedly
connected to the main panel along a -first fold
line, said first side wall being composed of .an
outer panel- and an inner :panel foldable into
overlapping face-to-face relationship with the’
outer panel; a second side wall hingedly con-
nected to. the main panel along a second fold
line extending at an angle with respect: to said:
first fold line; and a flap hingedly connected to
said second s'de wall along a -third fold. line
extending at an angle with respect to said second
fold line, said flap being foldable into face-to-
face overlapping position with respect to the first
side wall, the improvement perm:tting forma-
tion, without the use of adhesives, of said panel,
walls, and flap into a rigid box corner, the im--
brovement comprising, an: internal cut of bent
outline in said outer panel forming an internal
tongue in said outer pane] adapted to be resili-
ently flexed with respect to the remainder - of
said outer panel for opening said internal cut;
an external cut edge on said flap forming an
edge of a deflectable external tongue of said flap,.
portons of said internal ¢ut and said external cut’
edge being in substantial coincidence when said
first and second side wall are in corner forming
position permitting an edge portion of ‘the’ cut
edge to engage an edge porton formed by said
Internal cut when said external tongue i§ in=
serted into said opened cut; the external tongue
being ‘of such -outline relatively to- the outline
of said external tongue that a tab portion of
said external” tongiie extends beyond “the' con- "
fines of said internal tongue if the first side wall,”
the second side wall and the flap are in corner
forming: position in which they are to be imter:’
locked; ‘and an internal cut of reversely bent
outline in said inner panel form'ng two oppo~

- sitely - directed - internal tongues ‘in - said inner

panel, one of said last named tongiies being’
adapted to engage the outside surface of said
external tongue, thereby maintaining said exter-
nal tongue in flexed position in which' the: ex-

“ternal tongue engages an edge of the internal

cut In the outer panel, the other of the last




8,086,364

11

named tongues being adapted to bear against
said tab portion to urge said tab portion against
the inner surface of the outer panel after assem-
bly of the corner which assembly includes forcing
said tab portion from a position overlying the
outside surface of the outer panel to a position
overlying the inner surface of the outer panel,

14. A folding box set up from a blank as defined
in claim 13.

15. The box blank structure as set forth in
claim 13 in which, in addition, the second side
wall is composed of an outer panel and an inner
panel, the inner panel being foldable against the
inside surface of the outer panel in overlapping
face-to-face relationship, the inner panel being
narrower than the outer panel and furnishing
with its side edges an abutment against which
the first side wall panel rests when the two side
walls are in corner forming position, the abut-
ment preventing folding of the first side wall
towards the inside of the corner.

16. A folding box set up from a blank as de-
fined in claim 15.

17. In a box blank of foldable sheet material

including & main panel; & first side wall hingedly
connected to the main panel along a first fold
line, said first side wall being composed of an
outer panel and an inner panei foldabie into over-
lapping tace-to-face relationship with the outer
panel; a secoand side wall hingedly connected to
the main panecl along a second foid line extend-
ing at an angle with respect to said first fold
line; and a flap hingedly connected to said second
side wall along & third fold line extending at an
angle with respect to said second fold line, said
flap being foldable into face-to-face overlapping
position with respect to the first side wall, the
improvement permitting formation, without the
use of adhesives, of said panel, walls, and flap
into a rigid box corner, the improvement com-~
prising, an internal cut of bent outline in said
outer panel forming an internal tongue in said
outer panel adapted to be resiliently flexed with
respect to the remainder of said outer panel for
opening said internal cut; an external cut edge
on said flap forming -an edge of & deflectable
external tongue of said flap, said internal cut
and said external cut edge being so located with
respect to each other that portions of said cut
and said cut edge are in substantial coincidence
when said first and second side wall are in corner
forming position permitting, when said external
tongue is inserted into said opened cut, an edge
portion of said cut edge to engage an edge por-

tion formed by said internal cut thereby pre-. gy

venting movement of said tongue in the direction
of withdrawal from said opened cut, the external
tongue being further so shaped to engage with
another edge portion a further edge portion
formed by said internal cut, thereby preventing
movement of said tongue in the opposite direc-
tion, the external tongue including a tab portion
© extending beyond the conflnes of said internal
tongue if the first side wall, the second side wall
and the flap are in corner forming position in
which they are to be interlocked; and an in-
ternal cut of reversely bent outline in said inner
panel forming two oppositely directed internal
tongues in said inner panel, one of said last named
tongues being adapted to engage the outside sur-
face of said external tongue, thereby maintain-
ing said external tongue in flexed position in
which the external tongue engages an edge of
the internal cut in the outer panel, the other of
the last named tongues being adapted to bear
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against said tab portion to urge said tab portion
against the inner surface of the outer panel after
assembly of the corner which assembly includes
forcing said tap portion from a position over-
lying the inner surface of the outer panel.

18. A folding box set up from a blank as de-
fined in claim 17, oo

19. The box blank structure as set forth in
claim 17 in which, in addition, the second side
wall is composed of an outer panel and an inner
panel, the inner panel being foldable against the
inside surface of the outer panel in overlapping
face-to-face relationship, the inner panel being
narrower than the outer panel and furnishing
with its side edges an abutment against which
the first side wall panel rests when the two side
walls are in corner forming position, ‘the abut-
ment preventing folding of the first side wall
towards the inside of the corner. .

20. A folding box set up from a blank as d
in claim 19.

21. In & folding box made from a blank of
foldable sheet material and including, a main
panel; side walls hingedly connected to the main
panel along side fold lines, each of the side walls
being composed of an outer panel and an inner
panel lying face-to-face with the outer panel;
end walls hingedly connected to the main panel
along end fold lines extending transversely with
respect to the side fold lines; and flaps hingedly
connected to the end walls and folded into face-
to-face overlapping position with respect to the
side walls, the improved corner construction com-
prising, for each corner, an internal cut in said
outer panel severing the stock of said outer panel
to form two panel portions deflectable with re-
spect to each other for opening said cut; an
external cut edge on the respective flap forming
an edge of & deflectable external tongue on said
flap, said internal cut and said external cut being
in substantial coincidence permitting an edge por-
tion of said cut edge to engage an edge portion
formed by said internal cut when said external
tongue is inserted into said cut; an internal cut
of bent outline in said inner panel forming an
internal tongue in said inner panel adapted to
engage the outside surface of said external
tongue, thereby maintaining said external tongue
in flexed position in which the external tongue
engages an edge of the internal cut in the outer
panel; and means associated with said side walls
and end walls for locking said side walls against
folding from their upright position towards the
inside of the box. '

REGINALD B. MELLER.
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