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CUILLAFSIBLIE PALLET CONTAINER 

This invention relates to collapsible, reusable pallet 
containers and particularly to bodies for such contain 
ers having four side sections foldably attached by encir~ 
cling loops, and which may by repeatedly collapsed 
into flat form and expanded into rectangular form 
merely by folding or straightening the corners. 
The construction of the container body is such that 

it can be formed of either a single four~section wire 
bound blank, or two identical two-section wirebound 
blanks. In either case, the blanks may be economically 
produced in a single pass through a wirebound blank 
stapling machine in which properly assembled face ma 
terial and slats are conveyed continuously past a single 
bank of stapling units which drive staples astride two or 
more longitudinally extending binding wires through 
the face material, where present, and into the cleats to 
form an endless chain of side sections ?exibly secured 
together by the binding wires. This chain of side sec 
tions may then be conducted into a loop fastener ma 
chine which severs the binding wires in selected inter 
vals between adjacent side sections to form either two 
section or four-section blanks and bends the resulting 
cut wire ends to form loop fasteners on each of the 
binding wires at both ends of each blank, bends each 
wire end to form a downwardly projecting prong, drives 
this prong through the face material and clinches it 
over against the undersurface thereof to secure the 
loop fasteners. 

If such loop fasteners are provided, they are interen 
gaged at the closing corner of the body (or at two op 
posed closing corners where two two'section blanks are 
used) to form a rectangular tubular body encircled by 
continuous loops of binding wire. Alternatively, the 
overlapping ends of the binding wires may be secured 
by twisting them together. 
The construction of the corners is such that the 

length of the path of the binding wires is the same in 
both the collapsed and expanded positions of the tubu 
lar body so that the binding wires will hold the corners 
snugly together in both the collapsed and expanded po 
sitions of the tube and so that the tube can be quickly 
an easily collapsed into ?at form or expanded into rect 
angular form merely by bending or straightening the 
corners, without longitudinal movement of the binding 
wires and without disconnecting the binding wires or 
taking any special precautions respecting their position 
relative to the ends of the cleats or the position of the 
ends of the abutting cleats at each corner. 
The rectangular body may be secured on the upper 

surface of a pallet base which laterally interengages the 
lower edge portion of the body, to provide a very strong 
yet lightweight and inexpensive container. The con 
tainer body may be quickly and easily disassembled 
from the base and collapsed for storage or shipment, 
and thereafter reassembled and reused repeatedly. 

In the drawings: 
FIG. I is a perspective view of an illustrative con 

tainer body incorporating features of the present inven 
tion, the body being shown collapsed into ?at form. 
FIG. 2 is a perspective view of the body of FIG. 1 

shown expanded to rectangular form and positioned 
above an illustrative type of pallet base. ‘ 
FIG. 3 is an enlarged, fragmentary horizontal sec 

tional view through a folded corner of the collapsed 
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2 
container body, as taken generally on the line 3-—3 of 
FIG. ll. 
FIG. 4 is an enlarged, fragmentary horizontal sec 

tional view through a corner of the expanded container 
body, as taken generally on the line 4-4 of FIG. 2. 
FIG. 5 is an enlarged, fragmentary side elevational 

view of a portion of a chain of container blank side sec 
tions as they move through a wirebound stapling ma 
chine, showing the relation of the opposed ends of two 
adjacent cleats to a push fin on one of the conveyor 
bands of the machine. 
FIGS. 6 and 7 are enlarged, fragmentary perspective 

views of the corners of two alternative types of con 
tainer bodies incorporating features of the invention. 
The illustrative container body shown in FIGS. 1 and 

2 includes four side sections 10, l2, l4 and 16 each 
composed of face material such as slats 18 with three 
sets of reinforcing cleats 20 secured to the inner face 
thereof. There are always at least two sets of such 
cleats, one near the upper edge and one near the lower 
edge of the body, with or without one or more interme 
diate sets. 
The four side sections are foldably secured in hori~ 

zontally aligned, edge-to-edge relation by three encir 
cling loops, in this case formed of binding wires 22, 
which overlie the cleats 20 and which are secured to 
each of the sections by staples 24 driven astride the 
binding wires, through the slats I8, where present, and 
into the cleats 20. 
As previously mentioned, the body may be formed 

from a single wirebound blank having four side sections 
or from two identical blanks having two side sections 
each. In either case, the end portions of each of the 
binding wires at each end of the blank may be formed 
into interengageable loop fasteners 26 or 28, which are 
secured together to close the tubular body by inserting 
the narrower loop 26 through the wider loop 28 and 
bending it back against the outer surface of the body as 
shown. However, as mentioned above, the ends of the 
binding wires on adjacent sections may be secured to 
gether by twisting. ' 
As explained more fully hereinafter, the construction 

of the corners is such that the body may be collapsed 
into ?at form, as shown in FIG. l, or expanded into 
rectangular form, as shown in FIG. 2, merely by folding 
or straightening the corners of the body, without disen 
gaging the loop fasteners 26 and 28. When in rectangu 
lar form the body is adapted to rest on a pallet base 30 
with the lower edges of the side sections interengaging 
the base to align the body transversely on the base and 
prevent racking or collapsing of the body. 
The illustrative base 30 shown in the drawings has a 

raised central platform 32, the edges of which engage 
the inner faces of the bottom set of cleats 20 on the 
body. Any of a number of alternative types of trans 
verse engagement can be substituted satisfactorily. As 
one example, some or all of the slats 18 at the lower 
end of the body can project a short distance below the 
lower faces of the cleats 20 and engage the sides of the 
base 30 without extending over the openings 30a which 
are provided in the sides of the base for receiving the 
tines of a fork lift truck. 
As best shown in FIGS. 3 and 4, in the preferred em 

bodiment of the invention, the ends of the cleats 20 are 
scotch mitered -— that is, they are provided with mi 
tered surfaces 20a which abut the corresponding sur 
faces on the opposed ends of the cleats on the adjacent 
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side section when the tubular body is expanded to rect 
angular form, as shown in FIG. 4, but they differ from 
full mitered cleats in that the mitered surfaces 20a do 
not intersect the outer faces 20b of the cleats at a sharp 
angle, but the ends of the cleats are cut off perpendicu 
larly to the outer faces 20b to leave a scotch miter 20c. 
The ends of the cleat 20 are also provided with verti 

cally centered horizontal notches 20d which extend 
longitudinally of the cleats from their outer ends 200 
back to a point approximately coincident with the 
outer edges 18a of the outermost slats 18 on the side 
sections. These notches receive the binding wire 22 
when the adjacent side sections are at right angles to 
one another, as shown in FIG. 4, or flat against one an 
other, as shown in FIG. 3, and permit unimpeded rela 
tive movement of the side sections between these two 
positions as well as between either of these two posi 
tions and a third position at which the side sections are 
aligned edge-to-edge as shown in FIG. 5. Where very 
wide cleats are used, it may be preferable to locate the 
notches off-center of the outer cleats, nearer their 
outer edges. 
As may be seen in FIG. 3, when the two side sections 

are folded flat against one another, the minimum 
length, L1, of the path of the binding wire between the 
two edges 18a about which it is bent is equal to the sum 
of two times the depth, D, of the cleats 20, plus two 
times the thickness, T, of the slats l8. Expressed as a 
mathematical formula: 

As may be seen in FIG. 4, when the tube is in rectan 
gular position, with two side sections perpendicular to 
one another, the minimum length, L2, of the path of the 
binding wire between the two edges 18a corresponds 
with the hypotenuse of an isosceles triangle in which 
each side is the sum of the setback, S, of the outer edge 
18a of the slat 18 from the end of the cleat 20, plus the 
depth of the scotch miter, M, plus the thickness, T, of 
the slat 18. Thus, 

L2: (s + M+ T)Sin 45° 

L2 ~1.4(S+M+ T) 
In order that the binding wire 22 hold the body 

snugly together in both its collapsed and expanded po 
sitions, Ll must equal L2. Thus: 

When this relationship between the setback, S, and 
the dimensions of the cleats and slats is maintained, the 
container body can be collapsed or expanded without 
longutidinal movement of the binding wire 22. Thus the 
staples 24 can be driven to clamp the binding wire 22 
tightly against the sides of the body. 
As will be appreciated, the total S + M represents the 

distance which the slat is set back from the line of inter 
section of the outer faces of the cleats, and is indepen 
dent of the depth, M, of the scotch miter — that is, the 
larger M is, the smaller S is, and vice versa. 
As shown in FIG. 5, the depth of the scotch miter, M, 

is determined, among other things, by the thickness, F, 
of the push fins 34 which project from the conveyor 
bands (not shown) of the wirebound stapling machine 
to move the cleats 20 through the machine in properly 
spaced relation to the slats 18. As may be seen, the 
maximum thickness, F, of the push fins 34 is equal to 
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4 
the length, L, minus two times the setback, S. stated an 
other way, 25 + F must not exceed L. Thus, the greater 
the thickness F of the push ?ns, the more the setback 
S must be reduced by increasing the depth M of the 
scotch miter. 
FIGS. 6 and 7 show two alternative forms of corner 

construction which may be incorporated in a container 
body according to my invention. In the construction of 
FIG. 6, the ends of the cleats 20 are rabbeted in com 
plementary fashion to inter?t in a horizontal shiplap 
joint. The binding wire 22 is de?ected upwardly or 
downwardly to lie against the upper or lower faces of 
the cleats, but still extends in a straight diagonal line 
from the outer edges 18a of the outermost slats 18 on 
the adjacent side sections. 
As will be appreciated, the two side sections may be 

folded ?at against each other, in the manner illustrated 
in FIG. 3, without significantly pulling the binding wire, 
since the binding wire passes closely adjacent the inter 
section 20d of the inner faces 20e of the cleats 20, 
which acts as the fulcrum for the pivotal movement of 
the side sections during such folding. While the binding 
wire is pulled to a slight extent as the two side sections 
are straightened into alignment with one another, in the 
manner illustrated in FIG. 5 (since, as may be seen in 
FIG. 6, the path of the binding wire lies inside the point 
20f which acts as a fulcrum during such pivotal move 
ment), the necessary additional length of binding wire 
is made available by straightening of the binding wire 
22 into alignment with the centerline of the cleats 20'. 
The outer end 20g of each cleat 20’ is shown as cut 

off slightly so that it does not extend all of the way to 
the outer face of the adjoining cleat 20', to allow for 
the thickness, F, of the push fins 34, as previously dis 
cussed and as illustrated in FIG. 5. 

In the container body of FIG. 5, the ends of the cleats 
20” are rabbeted in complementary fashion to inter?t 
in a vertical shiplap joint. The corner shown is one 
which is closed by interengaged loop fasteners 26 and 
28 each formed by bending the end portion of the bind 
ing wire 22 back on itself and securing the wire end by 
forming it into a prong 36 on the wire end, driving it 
through the slat l8 and clinching it back down against 
the inner face of the slat. As previously described, the 
narrower loop fastener 26 is inserted through the wider 
loop fastener 28 and bent back against the outer face 
of the side section. The wider loop fastener 28 extends 
diagonally across the corner in a straight line between 
the outer edges 18a of the slats, with the two legs of the 
loop 28 straddling the ends of the cleats. 
While it is somewhat preferable that all four corners 

of the tubular body be capable of being either folded 
flat or straightened into alignment, so that no attention 
need be paid as to which corners are folded ?at and 
which are straightened when the body is collapsed, this 
is by no means necessary. It is sufficient that two op 
posed corners are capable of being folded ?at and that 
the other two opposed corners are capable of being 
straightened. In this latter construction, the face mate 
rial need not be set back from the ends of the cleats at 
the two corners which are to be straightened. 

It will thus be understood that the aforementioned 
advantages of the invention can be achieved in a wide 
variety of constructions, in addition to the specific illus 
trative examples shown, without departing from the 
basic principles of the invention. 

I claim: 
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l. A collapsible pallet container comprising four side 
sections, each composed of face material with at least 
two sets of reinforcing cleats secured to the inner face 
thereof and extending across said side sections, binding 
straps foldably securing said side sections together in 
the form of a collapsible rectangular container, said 
straps encircling said container and overlying said 
cleats; and means for securing said straps to said con 
tainer side sections; said straps each having a pair of 
free ends operatively interconnected to each other to 
form a closed loop which does not slide in the longitu 
dinal section of the strap during the collapse or expan 
sion of the container, said securing means tightly secur 
ing the straps to the outer surface of the face material 
of each of said side sections to prevent longitudinal 
movement of the closed loops, the ends of the cleats on 
each side section abutting the ends of the cleats on the 
adjacent side sections when said container is expanded 
to rectangular form, said ends of said cleats being pre 
formed and shaped with interengaging complementary 
surfaces, the edges of the face material about which 
said loops are bent across said corners being set back 
from the intersection of the planes of the outer faces of 
the cleats at at least two opposed corners of said tube 
a distance approximately equal to the sum of 1.4 times 
the depth of said cleats plus 0.43 times the thickness of 
said face material, said closed loops extending across 
said corners in a substantially straight line between said 
edges in both the collapsed and expanded positions of 
said container, whereby the length of the path of the 
closed loops across the corners is the same in both the 
collapsed and expanded positions of the container so 
that said container can be collapsed into ?attened form 
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6 
or expanded into rectangular form without longitudinal 
movement of said loops. 

2. A container body as described in claim 1 wherein 
said loops are formed of binding wire. 

3. A container body as described in claim 2 wherein 
said loops are secured to said. side sections by staples 
driven astride said loops, through said face material 
where present and into said cleats. 

4. A container body as described in claim 3 wherein 
said staples clamp said loops tightly against the outer 
surface of said side sections to prevent longitudinal 
movement of said loops. 

5. A container body as described in claim 3 wherein 
each of said loops is closed by at least one pair of inter 
engaged loop fasteners which straddle the exposed cor 
ners of the cleats at a corner of said tube. 

6. A container body as described in claim 5 which is 
formed by two identical wirebound blanks each having 
loop fasteners formed at each end of each of the bind— 
ing wires thereon, with said loop fasteners interengaged 
with the loop fasteners on the adjacent side section at 
two opposed corners of said tube. 

7. A container body as described in claim 1 wherein 
the ends of said cleats at said opposed corners are re 
cessed to receive said loops to permit said loops to ex 
tend in a substantially straight line as described. 

8. A container body as described in claim 7 wherein 
the recess consists of a slot which extends longitudi 
nally of the cleat from its end at least to a point substan 
tially coincident with the edge of said face material 
about which said loops are bent across said corners. 

* * * * * 


