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6 Claims. (Cl. 229-—35) 

This invention relates to improvements in cartons, 
boxes, trays, and other structures, hereinafter collective 
ly referred to as “boxes” or “folding boxes,” made by 
folding, from blanks of cardboard, solid ?bre, paper~ 
board, or other suitable foldable sheet material. 
The invention has particular application to the type of 

folding boxes which are maintained in assembled condi 
tion by a glueless interengagement of certain portions of 
the box blank. 
The art of assembling boxes by interengagement of the 

box blank without the use of adhesive is many decades old, 
and many different forms of locks have been proposed 
for forming box corners. The majority of the locks here 
tofore proposed are designed for hand assembly. Con 
siderable difficulties are encountered, when it is attempted 
to set up and engage conventional locks by mechanical 
equipment. Other known forms of locks suited for as 
sembled by machine generally require equipment which is 
complex or slow. 
The present invention is concerned with certain im 

provements in the corner construction of folding boxes 
which result in a more secure lock than has heretofore 
been available, and a lock which can be formed on auto 
matic high speed machinery of compact design and rela 
tively simple construction, comprising, essentially a 
plunger and a die through which the plunger forces the 
box blank in the process of assembly. 
More particularly, the invention provides a form of 

interlock which is admirably suited for assembling boxes 
made of corrugated board. The'glueless assembly of 
corrugated boxes presents particular problems due to the 
physical characteristics of corrugated board, among which 
stand out the relatively great thickness of the board and 
its low ?exibility, as compared to non-corrugated board. 
The invention provides an improved box corner con 

struction which is most attractive in appearance, in that 
the ?aps or tongues by which the interlock is formed, and 
which in known forms of locks are quite conspicuous, are 
arranged in such a way as to be practically concealed. 
This improvement opens an enlarged ?eld of application 
to boxes of the glueless type which heretofore was closed, 
either because of consumers’ resistance to conspicuous 
?aps and tongues, or because of technical difficulties en 
countered with exposed ?aps and tongues which interfere, 
at least in some measure, with the use of telescoping 
covers, the use of overwraps, the use of hinged covers, and 
the packaging of such boxes in larger receptacles because 
of the danger of ?aps or tongues of one box becoming 
entangled with those of another. The present improve 
ment also opens to boxes of the glueless type the large 
?eld of corrugated boxes which heretofore were generally 
assembled by stitching, gluing or taping. 
The improved corner construction embodying the pres 

ent invention may be incorporated in boxes of the square 
type as well as in boxes having slanted walls, such as trays 
or baskets. 

' Boxes equipped with the improved corner lock may 
be set up, and the box walls be locked simultaneously at‘ 
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all four or more corners, by a plunger and die arrange 
ment of relatively simple and dependable construction. 
containing parts which are few in number and so arranged 
that it is practically impossible for them to get out of 
adjustment. This is a feature of considerable importance 
in machines installed in a customer’s plant where the pro 
duction of the box forming machine is used immediately 
for the packaging of goods produced, or processed in a 
continuous manner. It is evident that in such plants the 
dependability of the box machine is a factor of even 
greater importance than the dependability of a box ma 
chine operating in a boxmaker’s plant, since the produc 
tion of the box machine is not stocked, but is used imme 
diately. 
The improved corner construction is not limited to use 

in corrugated boxes, but may equally advantageously be 
used for boxes of plain board, particularly low cost board 
such as chip board having relatively poor bending quali 
ties. 

These and other objects, features and advantages of 
the invention will appear more fully from a considera 
tion of the detailed description which follows, accom 
panied by drawings, showing, for the purpose of illustra 
tion, a preferred embodiment and application of this 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 invention 
which are believed to be novel will be particularly pointed 
out in the claims appended hereto, the invention, its ob 
jects and advantages, and the manner in which it may be 
carried out, may be better understood by referring to the 
following description taken in connection with the accom 
panying drawings forming a part of it in which: 

Figure 1 is a plan view of a corner portion of a ?at box 
blank embodying the invention, the outside surface of the 
blank facing the observer; 

Figure 2 is a perspective view of the inside of a box cor 
net‘ in its initial stage of assembly from the box blank 
shown in Figure 1; 

Figure 3 is a perspective view of the outside of the 
box corner assembly of Figure 2; 

Figure 4 is a perspective view of the outside of a box 
corner assembly at a further advanced stage of assembly; 

Figure 5 is a perspective view of the outside of the 
assembled box corner; 

Figure 6 is a perspective view of the inside of the box 
corner prior to the movement of a detaining tongue into 
?nal position; 

Figure 7 is a perspective view of the inside of the com 
pleted box corner; and 

Figure 8 is a plan view of a representative form of an 
entire box blank incorporating the box corner construc 
tion shown in the preceding ?gures. 

In the following description and in the claims various 
structural details will be identi?ed by speci?c names for 
convenience. The names, however, are intended to be 
as generic in their application as the art will permit. 
Corresponding reference characters refer to correspond 
ing parts in the several ?gures of the drawings. 

In the drawings accompanying, and forming part of, 
the speci?cation, certain speci?c disclosure of the inven 
tion is made for the purpose of explanation of broader 
aspects of the invention, but it is understood that the 
details may be modi?ed in respects without departure 
from the principles of the invention that the invention 

- may be applied to other structures than the ones shown. 

70 

The blank A shown in Figure 1 may be cut, in multiple, 
from large sheets or rolls of paperboard, cardboard, 
boxboard, corrugated board, or other suitable foldable 
sheet. material on automatic cutting and creasingjma 
chines. For the purpose of illustration of speci?c 'fea 
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turesof the invention, the improved corner construction 
is illustrated as applied to a blank of corrugated box 
board, it being understood that other types of board 
may be used with equal advantage. 
The blank A is subdivided by scored fold lines vand 

cuts into a plurality of panels, flaps, and tongues articu 
lated to one another. 
A main panel 11 is bounded by main fold lines 12 

and 13. A ?rst wall panel 14 is articulated to the main 
panel 11 along the main fold line '12 anda second wall 
panel 15 is articulated to the main panel along the main 
fold line 13. A ?ap 16 is articulated to the wall panel 
14 along a ?rst side foldline 17 and an external tongue 
18 is articulated to the other wall panel 15 along a second 
side fold line 19. As will later be seen, the side fold 
lines 17 and 19 lie in substantial coincidence in the 
?nished box corner, disregarding the necessary and cus 
tomary offsets employed to compensate for the thickness 
of the board. 
The second side fold line 19 is offset with respect to 

the cut side'edge 20=of the wall panel 15 by a distance 
d approximately equal .to the thickness of the board. 
The external tongue 18 has an abutment edge 21 which 
is substantially in line with the edge 20, and also sub 
stantially in line, for all practical purposes, and parallel 
with, the side fold line 19, particularly in the case of 
low caliper board. In the illustrated embodiment the 
offset d is shown exaggerated for the sake of clearness. 
The external tongue 18 is cut from the stock of the flap 
16 and extends towards the flap 16 with its point 22, both 
in‘the ?at blank and during the process of assembly. 
The ?ap comprises aninternal tongue 23 cut from its 

stock and is articulated to the remainder of the ?ap 
16 along a tongue fold line 24 which is preferably, but 
not necessarily parallel to the side fold line 17. The ‘ 
con?guration of the internal tongue 23 is preferably such 
as to form a cut edge 25 on the ?ap 26 which runs ob 
liquely with respect to the side fold line 17. It is evident 
that de?ection of the internal tongue 23'out of the plane 
of the ?ap 16 results in an aperture 23’ in the ?ap through 
which, as will later be shown, the external tongue 18 
may be inserted. The internal tongue 23 has a bordering 
external abutment edge ‘which is preferably, although not 
necessarily, parallel to the tongue fold line 24. This 
external abutment edge 26 is conveniently formed by 
a cut spaced from the side fold line 17 by a distance d’ 
equal to the thickness of the board, or slightly more. 
Further cuts 27 and 28 extend ‘from the edge 26 to the 
side fold line 17, thus bordering a tenon 29 integral with 
the ?rst wall panel 14 and cut from the stock of the 
flap 16. 

It is clearly seen that folding of the ?ap 16 with respect 
to the wall panel 14 produces a self opening aperture 
in the panel 16 adjacent the side fold lines 17 in which 
aperture the external tongue 18 rests in the set-up corner, 
as will later become apparent. This aperture will here’ 
inafter be referred to as 29’. 
The length l’ of the tenon 29 is substantially equal to 

the length l of the fold line 19 at which a mortise type 
aperture 31 is formed by folding of the external tongue 
18 into which the tenon 29 ?ts, as will later appear. 

It is apparent that the illustrated layout of the box 
corner involves no more than cutting and creasing and 
does not involve stripping. This is an advantage which 
reduces the cost of the interlock considerably. 
The setting up of the box structure may be carried 

out as follows: 
The ?ap 16 is folded with respect to the Wall panel 14 

about the side fold line '17, and substantially simultane 
ously, or shortly thereafter, the wall panels 14 and 15 
are folded with respect to the main panel 11 about their 
respective main 'fold lines 12 and 13. Substantially simul 
taneously with the folding of the wall panel 15 the ex 
ternal tongue 18 is folded about its fold line 19 with 
respect to the wall panel 15 and is guided to strike the 
internal ‘tongue 23, thereby opening the aperture 23’ 
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4 
through which the external tongue 18 passes (Figure 2). 
The projecting tenon 29 assists in guiding the external 
tongue 18, as the tip 22 of the tongue enters the aper 
ture 23'. Thereafter the curved edge 30 of the external 
tongue 18 strike the oblique edge 25 which further guides 
the external tongue, together with the inner surface of 
the wall panel 14 along which the tip 22 slides. 

During the further advanced phase of the assembly the 
elements assume the position shown in Figure 4, which 
is the position shortly before the abutment or locking 
edge 21 of the external tongue 18 moves behind the 
portion of the flap 16 bordered by the edge 25 and the 
side fold line 17. 

Figure 5 illustrates the assembled corner, as it appears 
from the outside. The tenon 29 ?ts into the mortise 31 
in the panel 15 which is formed by folding of the ex 
ternal tongue about its set-back fold line 19. The ?ap 
16 lies face-to-face with the panel 15. 

Considering now the appearance of the cornerconstruc 
tion, as it appears from the inside, Figure 6 shows the face 
to-face position of the ?ap 16 with the wall panel 15. 
It also illustrates the position of the external tongue 18, 
lying face-to-face with the wall panel 14 and engaging 
with its locking 01' abutment edge 21 the surface portion 
of the flap 16 bounded by the fold'line 17 and the oblique 
cut edge 25. 

Figure 6 illustrates the box corner elements in theposi 
tion which they assume just prior to the folding of the 
internal tongue 23 back into the plane of the ?ap 16, or, 
in other words, into the aperture 23’. This ?nal operation 
causes the external abutment edge 26 of the internal 
tongue 23 to bear against the surface of the external 
tongue locking and detaining the external tongue in its 
flap engaging position. 

Figure 7 shows the completed box corner as seen from 
the inside. Considering now the function of the various 
elements, it is seen that the wall panel 15 is prevented 
from moving outwardly under the pressure of box con 
tents by the external tongue whichengages with its abut 
ment edge 21 the surface abutment portion 32 of the ?ap 
between the fold line 17 and the edge 25. The box 
corner is reinforced in this respect by the flap 16 overlying 
the panel 15, the ?ap resisting outfolding by reason of its 
being attached to the panel 14 along the fold line 17. 
The side panel 15 is prevented against infolding by 

reason of its engagement with the ?ap 16 and particularly 
by reason of its side edge 20 overlying the end edge of 
the panel 14. Pressure against the panel 15 from the out 
side is thus taken up by the panel 14 in the plane of the 
panel 14, which is considerably more effective, than if 
pressure on the panel 15 from the outside were to be 
resisted solely by the flap 16, tending to fold the flap 16 
towards the inside of the box. 
The panel 14 is secure against infolding under external 

pressure by reason of the engagement of the bottom edge 
of the ?ap 16 with the surface of the main panel 11. 
The panel 14 is prevented from folding outwardly under 
the pressure of box contents by the internal tongue 23 
which bears against the external tongue 18 immediately 
adjacent the fold line 19 of the external tongue. This 
fold line 19 is not visible in Figure 7, but is shown in 
Figures 1 to 5. 
The internal tongue thus performs a double function. 

It ?rstly locks ordetains the external tongue 18 in corner 
locking position. ‘ It secondly prevents outfolding of the 
panel 14. 
The external tongue also performs a dual function. It 

?rstly locks the corner in the assembled position of its ele 
ments, and it secondly prevents the wall panel 15 from 
being folded outwardly. 
The ?ap 16 performs a triple function of ?rst providing 

a locking abutment for the external tongue, secondly it 
prevents infolding of the wall panel 14 and, thirdly, .it 
reinforces the corner against pressure of the-box contents 
from the inside. 
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The preferred but not essential direction of the corruga~ 
tions is shown in Figure 1 as well as in the perspective 
?gures. It is evident that in the preferred layout the 
folding of the external tongue 18 is assisted by the corruga 
tions, whereas the stiffness of the internal tongue about 
its fold line 24 is greater, since its fold line extends at 
right angles to the corrugations. 
The invention thus provides an improved corner con 

struction which is admirably suited for the assembly of 
the corrugated boxes, but it has equal merits, if applied 
to boxes of plain board. It is particularly advantageous 
if used on board having relatively poor bending qualities 
such as chip board or board of high caliper. It is obvious 
that the set-backs d and d’ illustrated in Figure 1 should 
be adjusted according to the thickness of the board. They 
are naturally less in the event plain board is used. 

Figure 8 illustrates a simple blank comprising four 
corners resulting in a box bottom or box cover as the 
case may be. Evidently the improved corner lock is 
equally useful, if applied to other forms of boxes, regard 
less of whether such boxes have square corners or sloping 
corners, as is the case of baskets or some forms of trays. 

Obviously various modi?cations, additions, omissions, 
substitutions and other changes are possible Within the 
scope of the invention Without departure from its prin 
ciples. 
What is claimed is: 
1. An improved corner construction for folding boxes, 

particularly for corrugated boxes, for assembling in corner 
forming relationship a main panel, two wall panels articu 
lated to the main panel along main fold lines forming an 
angle, and a flap articulated to one of the wall panels along 
a ?rst side fold line, the ?ap being adapted to overlie 
the inside of the other Wall panel when the panels are 
in corner forming position, the corner construction includ 
ing in addition to said main panel, said wall panels and 
said ?ap, an external tongue articulated to said other wall 
panel along a side fold line, said external tongue extend 
ing towards said ?ap and having an abutment edge sub 
stantially parallel with said second side fold line, and 
an internal tongue articulated to said ?ap along a tongue 
fold line, said internal tongue, upon de?ection out of the 
plane of the ?ap, forming an aperture in the flap through 
which said external tongue is insertable into a position in 
which the abutment edge of the external tongue engages 
the surface of said ?ap adjacent said aperture, said internal 
tongue having an external abutment edge substantially 
parallel with and spaced from said ?rst side fold line, 
thereby leaving a projecting tenon on said one wall panel 
when the ?ap is folded with respect to said one wall panel, 
said second side fold line of said external tongue being 
set back from the side edge of said other wall panel, there 
by forming a mortise on said other wall panel when said 
external tongue is folded with respect to said other wall 
panel, said mortise and said tenon being of substantially 
equal width and equal spacing from the corner, said in 
ternal tongue engaging the surface of said external tongue 
with its external abutment edge, thereby locking said ex 
ternal tongue in a position in which said external tongue 
lies face-to-face with said one wall panel and in edge-to 
surface engagement with the flap. 

2. A corner construction as set forth in claim 1 in 
which the spacing of said external abutment edge from 
the ?rst side fold line, and the set-back of the second 
side fold line from the side edge is at least equal to the 
thickness of the stock. 

3. An improved corner construction for folding boxes, 
particularly for corrugated boxes, for assembling in cor 
ner forming relationship a main panel, two wall panels 
articulated to the main panel along main fold lines form 
ing an angle, and a flap articulated to one of the Wall 
panels along a ?rst side fold line, the ?ap being adapted 
to over-lie the inside of the other Wall panel when the 
panels are in corner forming position, the corner con 
struction including in addition to said main panel, said Wall 
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6 
panels and said ?ap an external tongue articulated to said 
other wall panel along a second side fold line, said exter 
nal tongue extending towards said ?ap in the ?at blank 
and having an abutment edge substantially in line with the 
side edge of said other wall panel, and a second tongue 
articulated to said ?ap along a tongue fold line, spaced 
from the line of articulation of said ?ap, said ?ap having 
an aperture therein between said ?rst side fold line and 
the end of said ?ap into which aperture said external 
tongue is insertable into a position in which the abutment 
edge of the external tongue engages the surface of said 
?ap adjacent said aperture, said aperture being formed 
by a tenon on said one wall panel extending beyond said 
?rst side fold line, said tenon being cut from the stock of 
the ?ap, thereby providing a self-opening aperture in the 
?ap adjacent said ?rst side fold line when the ?ap is 
folded with respect to said one wall panel, said second 
tongue having a ?rst external edge portion bordering said 
tenon substantially parallel with said ?rst side fold line, 
considering said second tongue in the assembled corner 
structure, said second tongue further having an oblique 
edge forming an angle of more than 90 degrees with said 
?rst edge portion, the end of said oblique edge being at a 
distance from the box corner proper not less than the far 
end of said abutment edge. 

4. A box corner construction, particularly for corru 
gated board, comprising, in corner forming position, a 
main panel; two side panels articulated to the main panel; 
a ?ap articulated to the side of one of the side panels at 
the corner; an external tongue articulated to the other 
side panel at the corner along a fold line spaced from the 
side edge of said other side panel by approximately the 
thickness of the board, said tongue having an abutment 
edge substantially in line with the side edge of said other 
panel, and being further bounded by an upper cut edge 
and a lower cut edge meeting at the tip of the tongue, the 
lower cut edge extending in an upwardly sloping direc 
tion from said side edge, said upper cut edge being sub 
stantially arcuate and extending from said tip to the end 
of said abutment edge, said ?ap having an internal cut 
therein forming an internal tongue, said internal cut com 
prising a ?rst portion substantially parallel to the line of 
articulation of said ?ap and spaced from said last named 
line by approximately the thickness of the stock, said 
internal out having a second portion forming an angle of 
more than 90 degrees with respect to said ?rst portion and 
extending away from said one side panel, the radial dis 
tance of the far end of said second portion from the box 
corner proper being not less than the radial distance of 
the far end of the said abutment edge from the box corner 
proper; said internal cut de?ning an internal tongue in 
said ?ap directed towards said one side panel, said ?ap 
having a line of articulation along which the said internal 
tongue is attached to said ?ap, said internal tongue, upon 
de?ection, forming an aperture into which said external 
tongue is insertable into locking position, said flap com 
prising an engagement area bounded by the aforesaid side 
of said one side panel and said second portion of said 
internal out, said engagement area being in surfacc-to-edge 
engagement with the abutment edge of said tongue. 

5. An improved corner construction for folding boxes, 
particularly for corrugated boxes, for assembling in cor 
ner forming relationship a main panel, two wall panels 
articulated to the main panel along main fold lines form 
ing an angle at the box corner proper and a ?ap articu 
lated to one of the wall panels along a ?rst side fold 
line, the ?ap being adapted to overlie the inside of the 
other wall panel when the panels are in corner forming 
position, the corner construction comprising, in addition 
to said main panel, said wall panels, and said ?ap, an 
external tongue articulated to said other wall panel along 
a second fold line constituting one side of the tongue, said 
external tongue further having an upper cut edge and a 
lower cut edge, the lower cut edge extending in an up 
wardly sloping direction from said second side fold line, 
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said external tongue having an abutment edge extending 
from said upper .cut edge substantially parallel to said 
second side ‘fold iline towards the corner; and an internal 
tongue out from the stock of the said ?ap ‘by an internal 
cut of bent outline, said out including a central cut por 
tion substantially parallel to said ?rst side fold line, a 
substantially straight upper cut portion extending at an 
obtuse angle from said central cut portion, the far end of 
said upper cut portion beingat a distance fromthe corner 
proper not less than the distance of the far end of the 
abutment edge of the external tongue from said corner, 
said internal cut further comprising a lower cut portion 
extending 'from said central portion at a point having a 
distance from the corner proper .not greater than the 
point at which the lower edge of said external tongue 
meets said second fold line, said internal tongue being 
articulated to said ‘?ap along a tongue fold line spaced 
from said ?rst fold line, said internal tongue extending 
towards said one wall panel and, upon de?ection out of 
the plane of the ?ap, forming an aperture in the ?ap .into 
which said external tongue is insertable into a position 
in which the abutment edge of .the external tongue en 
gages the surface of said ?ap between said upper cut 
edge of said internal tongue and said ?rst side fold ‘line, 
said internal tongue further ‘having an abutment edge 
formed by said central cut portion for engaging the sur 
face of the external tongue in the position in which the 
external tongue lies face-to-face with said one wall panel, 
and in edge-to-surface engagement with said ?ap. 

6. An .improvedcorner construction for folding boxes, 
particularly for corrugated boxes, for assembling in cor 
ner forming relationship a main panel, two wall panels 
articulated to themain panel along main fold'lines form 
ingan .angle at the box corner proper and a flap articu 
lated to one of the wall panels along a ?rst side fold line, 
the ?ap being adapted to overlie the inside of the other 
wall panel when the panels are in corner forming posi 
tion, the corner construction comprising, in addition to 
said main panel, said wall panels, and said ?ap, an exter 
nal tongue articulated to said other wall panel along a 
second side fold line constituting one side of the tongue, 
said external tongue further having an upper cut edge 
and a lower cut edge, the lower cut edge extending in an 
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upwardly sloping direction from said second side fold line, 
said external tongue having an abutment edge extending 
from said upper cut edge substantially parallel to said 
second side fold line towards the corner; and an internal 
tongue out from the stock of the said'?ap by an internal 
cut of bent outline, said cut including a central cut por 
tion substantially parallel to, and spaced from, said ?rst 
side fold line by a distance substantially equal to the thick 
ness of the board, a substantially straight upper cut por 
tionextending at an obtuse angle from said central cut 
portion, the far end of said upper cut portion being at a 
distance from the corner proper not less than the dis 
tance of the vfar end of the abutment edge of the external 
tongue from said corner, said internal cut further com 
prising a lower cut portion extending from said central 
portion at a point having a distance from the corner 
proper ‘not greater than the point at which the lower 
edge of saidexternal tongue meets said second fold line, 
said internal tongue being-articulated to said ?ap along a 
tongue fold line spaced from, and substantially parallel to, 
said ?rst side fold line, said‘central cut portion forming 
a substantially straight abutment edge on said internal 
tongue, said internal tongue extending towards said one 
wall panel and, upon de?ection'out of the plane of the 
?ap, forming an aperture in'the ?ap into which said exter 
nal tongue-is insertable into a position in which the abut 
ment edge of the external tongue engages the surface of 
said ?ap between said upper cut edge of said internal 
tongue and said ?rst side fold line, said internal tongue 
further engaging the surface of said external tongue with 
its said abutment edge in the position in which the exter 
nal tongue lies face-to-face with said one wall panel and 
in edge-to-surface engagement with said ?ap. 
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