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BOX WALL FASTENERS 

This invention is a box injection molded flat as a sin 
gle piece of ?exible thermoplastic (polyethylene, poly 
propylene, etc.) having bottom, top, side and end pan 
els hinged together. The box is erected by folding or 
swinging the panels into position and connecting adja 
cent panels by fasteners which tighten under the 
stresses encountered during handling, shipping and 
storage. The side and end panels have feet which trans 
mit the gravity load and thereby take the load off the 
hinges. The fasteners are easily released to permit re 
turn of the box to the flat state to reduce the shipping 
charges for returning empty containers. The fasteners 
may also fasten internal partitions. 

In the drawing, FIG. 1 is a diagrammatic plan view of 
a preferred form of blank from which the box is 
erected; 
FIGS. 2, 3 and 4 are enlarged sections on lines 2-2, 

3-3 and 4-4 of FIG. 1; 
FIG. 5 is a section through one of the fasteners which 

hold the sides and ends of the box together, the fastener 
being shown in the assembled or locking position; 
FIGS. 6 and 7 are corresponding sections of the indi 

vidual parts of the FIG. 5 fastener on lines 6-6 and 
7-7 of FIG. 1; 
FIG. 8 is a sectional view of a fastener suitable for se 

curing an internal partition'to a wall of the box; 
FIG. 9 is a plan view of a portion of a panel wall con 

taining the tabs forming part of the FIG. 8 fastener; 
FIG. 10 is a side elevation of two boxes stacked one 

on top of the other; 
FIG. 11 is a fragmentary view showing the structure 

for transmitting load from anupper container to the 
next lower container in a stack; 
FIG. 12 is a top plan view of the adjacent edges of the 

cover of the box; 
FIGS. 13 and 14 are sections on lines 13-13 and 

14-14 of FIG. 12; 
FIG. 15 is a section on line 15-15 of FIG. 10; 
FIG. 16 is a diagrammatic plan view of a modified 

form of blank; 
FIG. 17 is an enlarged section on line 17-17 of FIG. 

16; ' 

FIG. 18 is a similar section with the fastener in the 
locking position; and 
FIG. 19 is a side elevation of the fastener in the lock 

ing position. 
The blank for the FIGS. 1-15 box is molded ?at as 

shown in FIG. 1 and comprises a bottom wall 1, side 
walls 2, 3, end walls 4, 5, and a top wall or cover 6, 6a. 
The terms bottom, top, side and end are used to iden 
tify the walls in the particular structure and are not lim 
itations. Each of these walls consists of a single, gener 
ally flat, plastic panel which may be imperforate, as 
shown, or which may contain openings or perforations 
for ventilation or for reducing the amount of material 
required. The panels may have walls of uniform thick 
ness, as shown, or may be ribbed on one or both sur 
faces to increase the structural rigidity. The inner sur 
faces of the panels may be smooth, as shown, or may 
have any other surface treatment desired. None of 
these modifications affect the basic simplicity of mold 
ing the blank. While the side and end panels are shown 
as rectangular, other polygonal shapes which can be 
folded, e.g. trapezoidal, may be used. The rectangular 
panels result in a container with all walls at right angles 
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2 
to each other. Non-rectangular panels can result in 
some walls which are not at right angles to adjacent 
walls. 
The side and end panels 2-5 are hinged to adjacent 

edges of the bottom panel 1. The top panel or cover is 
in two sections 6, 6a, each hinged to the adjacent edge 
of one of the end and side panels, for example the pan 
els 2, 3 as shown in FIG. 3. The hinges as shown in 
FIGS. 2 and 3 consist of weakened or thin flexing sec~ 
tions 7 which have sufficient ?exibility to permit re 
quired hinging of the panels from the ?at position 
shown in FIGS. 1, 2 and 3 to the erected position shown 
in FIGS. 4 and 10. The outer surface of each of the bot 
tom, side and end panels is bordered by outstanding pe 
ripheral ribs 8 which rigidify the edges of the panels. As 
shown in FIG. 2, the hinges 7 are arranged between ad 
jacent ribs 8. . 
The cover sections 6 and 6a do not need ribs on the 

edges 60, 6d which meet in the closed position as shown 
in FIG. 12, although such ribs could be used. The other 
three edges of the cover sections have depending ribs 
8a as shown in FIG. 3. The edges 60, 6d of cover section 
6 have interlocking projections 6e and openings or re 
cesses 6f which dovetail in the closed position of the 
cover and tie the cover sections together. The mating 
edges of the projections and recesses 6e, 6f may have 
a wedge or equivalent fit (FIG. 14) to prevent acciden 
tal displacement. A stop 6g on one of the cover sections 
(e.g. 6) limits penetration of the projections 6e and 
thereby prevents pushing the projection through the 
openings 6f. When the projections and openings are en 
gaged, movement of the cover sections 6, 6a relative to 
each other is prevented. Also, the cover sections when 
interlocked resist de?ection or movement of the wall 
sections 2, 3 to which the cover sections are hinged. . 
At the lower edge of each of the side and end panels 

2-5 inclusive are integral projecting feet 9 which 
project from the lower edges of the panels a distance 
substantially equal to the projection of the peripheral 
ribs 8. Each of the feet is coplanar with its panel and 
as molded is coplanar with the bottom panel 1. When 
the panels are swung to the erected position as shown 
in FIG. 4, the lower edge 10 of each of the feet 9 is in 
the same plane as the lower edges 11 of the peripheral 
ribs 8 on the bottom panel 1. This means that load on 
the bottom panel 1 is transmitted from the bottom 
panel to the lower edges 11 of its peripheral ribs 8 and 
load on the side and end panels such as would be trans 
mitted from upper to lower boxes when boxes are 
stacked one on top of the other as shown in FIG. 10 is 
transmitted directly from the side and end panels to the 
feet. To insure direct transmission of load to the feet 9 
vertical ribs 9a, 9b are molded integral with the side 
and end panels and have upper ends 9a, 9d integral 
with the ribs 8 at the top of the panels and lower ends 
9e, 9fintegral with the feet as shown in FIGS. 4, 10, 11 
and 15. This eliminates all possible loading stress on the 
hinges 7. 

In order to accomodate the feet 9, each of the edges 
of the bottom panel 1 is notches as indicated at 12 to 
receive the feet of the adjacent side or end panel as the 
case may be. Each foot 9 and each notch 12 interrupts 
the hinge section 7. In the particular construction 
shown in FIG. 1 where there are two supporting feet 9 
for each of the side and end panels, there are three 
hinge sections 7 between each of the side and end pan 
els and the adjacent edge of the bottom panel. 
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When the side panels 2, 3 and the end panels 4, 5 are 
swung to the erected position at right angles to the 
inner surface 13 of the bottom panel 1, outer surface 
13a on the vertical ribs 8 of the side panels register with 
and abut surfaces 14 on projections 15 of the end pan 
els, and the panels are fastened in that position by tabs 
or projections 16 on the side panels which are received 
in slots 17 in the end panels. As shown in FIG. 5, each 
of the tabs 16 is a direct extension of the walls of the 
associated side panel 3 (or2). The projections 16 are of 
generally rectangular shape and are spaced apart so as 
to register the erected position with the slots 17 in the 
end panels 4, 5. Each projection 16 terminates in a cam 
faced head 18 having on one side a locking shoulder 19 
which engages a detent surface 20 on the end panel as 
shown in FIG. 5. The other side of the head 18 has an 
inclined locking surface 21 which in the engaged posi 
tion shown in FIG. 5 engages the end surface 22 of ?ex 
ible tab 23 in the end panel. In the assembly, the side 
panel 3 (or 2) is first swung to the upright position at 
right angles to the bottom panel 1 and the end panel 4 
(or 5) is then swung to the upright position. As the end 
panel approaches the upright position, the projections 
16 enter the slots 17 and the cam faced heads 18 push 
the ?exible tabs 23 outward. The ?exible tabs 16 are 
themselves bent or cammed as the heads 18 enter the 
slots. Upon being fully received in the slots 17, the 
locking shoulders 19 on the projections 16 snap over 
the locking shoulders 20 and the ends 22 of the tabs 23 
seat against locking shoulders 21. In this position ten 
sion forces tending to pull the tabs 16 out of the slots 
17 merely result in tighter engagement of the locking 
shoulders 19, 21 with the shoulders 20, 22. The width 
of the slots 17 is less than the thickness of the projec 
tions 16. The surface 20a of the stop 20 and the end 
surface 22 of the tab cooperate to center the projec 
tions 16 in the slots 17. Compression forces tending to 
force the tabs further into the slots 17 are resisted by 
engagement of the surfaces 13a, 14 and by engagement 
of stops 24 with the inner surfaces of the end panels 4, 
5. In the locked position, the abutting surfaces of the 
end and side panels are rigidi?ed by the peripheral ribs 
8. The resultant connection between the side and end 
panels is capable of withstanding all of the stresses en 
countered during handling, shipping and storage. There 
is no way that the tabs 16 can accidentally pop out of 
the slots 17. 
To disassemble the box and return it to the ?at condi 

tion of FIG. 1, it is only necessary to pry the tabs 16 
clear of the locking shoulders 21, after which the side 
and end panels may be readily separated. 

In some cases the erected box may be an open topped 
container, in which case the cover or top panel sections 
6, 6a will be omitted. After erection of the side and end 
panels, the cover sections are swung over the top of the 
container and locked in place by interlocking projec 
tions and openings 6e, 6f. The projected area of the 
cover 6, 6a as shown in FIG. 1 is larger than the pro 
jected area of the bottom panel 1 by an amount equal 
to the projection of the peripheral ribs 8 on the side and 
end walls. In the assembled position as shown in FIG. 
10 the cover 6, 6a accordingly registers with the outer 
surface of the erected container. The lower ends of the 
feet 9 and of the associated ribs 9a, 9b are notched as 
shown at 9g in FIG. 11 so as to be received within the 
peripheral ribs 8a of the cover 6, 6a. This centers the 
boxes in the stack. When stacked one on top of the 
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other, the gravity load from an upper container is trans 
ferred to its bottom panel and from the bottom panel 
to the cover 6, 6a of the next lower container which in 
turn transmits the load to the upper edges of the side 
and end panels of said next lower container. The load 
of upper containers in a stack accordingly is received 
by the side and end panels of lower containers which 
transmit the received load through the feet 9. This 
means that the side and end panels of a lower container 
in a stack must carry all of the load of containers above 
it in the stack. 
FIGS. 8 and 9 show a modification of the fastener 

construction of FIGS. 5, 6 and 7 which is of particular 
utility in fastening an internal partition 25 to a wall 26 
of a side or end panel 27. For this purpose, the wall 26 
is provided with two ?exible tabs 28, 29 spaced apart 
by a slot 30 and the partition 25 is provided with a ?exi 
ble projection 31 of greater thickness than the width of 
the slot 30 and having a cam faced head 32 received in 
the slot 30 and having stops 33 which engage the wall 
26 to positively limit the penetration of the projection 
31 into the slot 30. In the fully engaged position (FIG. 
8), the stops 33 are seated against the surface 26 of the 
panel 27 and locking surfaces 34, 35 on the under side 
of the head 32 are engaged with end surfaces 36, 37 of 
the tabs 28, 29. As with the fastener of FIGS. 5, 6 and 
7, tension forces in the direction to pull the projection 
31 out of the slot 30 merely results in tighter engage 
ment of the locking surface 34, 35 with the end sur 
faces 36, 37 of the tabs. Forces in the opposite or com 
pression direction are positively resisted by the stops 
33. Accordingly, stresses occurring during service can 
not dislodge the connection between the partition 25 
and the panel 27. However, by prying one of the tabs 
28 or 29 clear of its associated locking projection 34 or 
35, the partition 25 may be readily separated from the 
panel. While only one of the fastening connections is 
shown between the partition 25 and the panel 27, in 
normal practice there would be several of these fasten 
ing projections for each partition. By the use of such 
partitions, it is possible to make a bottle case with a 
wide variety of partitions which can be selected in ac 
cordance with the product demand. For example, the 
same basic case could be partitioned for individual bot 
tles‘or for 6-packs or for 8-packs, etc. 
The box of FIGS. 16-19 inclusive is generally similar 

to the previously described box and differs primarily in 
the structure for holding the side and end panels to 
gether. 
The blank from which the box is made has a bottom 

wall 38 to which are hinged side walls 39, 40 and end 
walls 41, 42 by ?exure hinges 43 of the same construc 
tion as the hinges 7. The side and end walls each have 
coplanar feet 44 of the same construction as the feet 9 
which are received in notches 45 in the bottom wall in 
the as molded position shown in FIG. 16. When the end 
and side walls are swung upward to a position at right 
angles to the bottom wall 38, the feet 44 swing down 
ward at right angles to the bottom wall into load carry 
ing position. The parts so far described correspond to 
the previously described construction and, therefore, 
are only diagrammatically illustrated in view of that dis 
closure. The optional cover is also not illustrated. 
The side walls 41, 42 have outwardly extending 

catches 46 each with a hook end 47 and an inclined 
locking face 48 which is received in an opening or re 
cess 49 in the end wall and locks against an inclined 
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surface 50 on the edge 51 of the opening 49 nearest the 
catch. The catches are integrally hinged to the edges of 
the side walls by ?exure hinge sections 52. The mid sec 
tions of the catches are arched as shown at 53 so that 
when the catches are in position for assembly an inward 
pressure on the arch as indicated by arrow 54 will cause 
an outward or spreading movement in the direction of 
the hook end 47 in the direction of arrow 55. 

In the assembly, the end walls 39, 40 are first swung 
to an upright position. The side walls 41, 42 are then 
swung up against the end walls with ribs 56 against the 
inner faces 57 of the end walls as shown in FIG. 18. 
Now, the catches 46 are pivoted toward the openings 
49 and the center of the arch section 53 is pushed in 
ward in a direction of arrow 54, thereby causing the 
hook end 47 to move upward and be received in the un 
derlying opening 49, they snap in place and establish a 
locking connection between the inclined surfaces 48 
and 50. The catches are protected while in the locked 
position by peripheral ribs 58 surrounding the sides and 
hook end of the catches 46. The catches provide a se 
cure attachment of the end and side panels. Outward 
forces exerted on the inner surfaces of the side and end 
panels load the catches 46 in tension and bring the in 
clined surfaces 48 and 50 into tighter engagement. In 
ward forces exerted on the side and end panels are 
taken in part by the internal ribs 56 and in part by ?ex 
ure of the panels which in turn tends to bring the lock 
ing faces 48 and 50 into tighter engagement. To release 
the catches, it is only necessary to apply a force to the 
hook ends 47 as indicated by arrow 59 to easily move 
the hook ends clear of the locking surface 50. 
Because the box is so easily assembled and disassem~ 

bled, it is adapted to the transport of goods. After un 
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6 
loading the goods at the destination, the box may be 
easily returned to the ?at condition of FIG. 16 so that 
less space will be required for returning the box for re 
loading. 
What is claimed is: 
l. A box comprising first and second panels trans 

verse to each other, the first panel having an edge 
transverse to and abutting a surface of the second 
panel, said first panel edge having a ?exible projection 
with a cam faced head extending through to the oppo 
site surface of the second panel, said second panel hav 
ing a slot receiving the projection and a tab with a free 
end at one side of the slot and with the opposite end of 
the tab joined to said second panel and the sides of the 
tab free to de?ect relative to said second panel, said 
head extending through said slot and de?ecting said 
tab, a stop on said opposite surface of said second 
panel, a shoulder on one side of the head engaging said 
first end of the tab with the tab in the de?ected posi 
tion, and a shoulder on the opposite side of the head 
engaging said stop. 

2. The box of claim 1 in which said stop comprises 
another tab like the ?rst tab with its free end presented 
to the opposite side of the slot. 

3. The box of claim 2 in which said first panel is a par 
tition. 

4. The box of claim 1 in which said first panel is a par 
tition. 

5. The box of claim 1 in which said stop is on a rib 
on said opposite surface of said second panel. 

6. The box of claim 5 in which said ?exible projection 
is held against said rib by said tab. 
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