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3,201,022 
REHNFGRQED FIBREBGARD 30X CONSTRU?TEQN 
Donald E. G. Giassco, Tempie City, and John M. Bratton, 
Los Aiarnitos, Calif, assignors to Put-ex Qorporation, 
Ltd, South Gate, tlali?, a corporation of Qaiifornia 

Filed .liuly 16, 1962, Ser. No. 299,932 
9 Ciaizns. (Cl. 22il—15) 

This invention relates generally to the fabrication and 
construction of compartmented boxes. More particu 
larly the invention has to do with the provision of novel 
boxboard or pasteboard boxes used for warehousing and 
shipping plastic containers, characterized as having sub 
stantially increased strength including crush resistance, 
and as affording substantial economies or savings in fab 
rication and material cost. 
Among the objects of the present invention are to pro 

vide glued~in box dividers having the advantages of im 
parting increased strength, internal support and rigidity 
to the box. These objects are realized in accordance with 
the invention through the provision of a serpentine series 
of boxboard reinforcing panels extending within the box 
interior with corner hinging and with attachment to the 
box side panels, so that series alternate reinforcing panels 
extend crosswise of the box interior and remain parallel 
to the box end panels in positions of progessive parallelo 
grarns collapse. The glued-in dividers are found to hold 
the box side panels essentially ?at and straight even when 
the box fails, and because the side panels are tied together 
the dividers tend to cancel out normal outward bulge of 
the side panels. Also, the divider panels extending cross 
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wise of the box interior remain under tension and under ‘ 
rigid support at each hinged end thereof when the boxes 
are compression loaded as by stacking, so that the dividers 
tend to remain ?at and vertically straight. The side walls 
of the box also coact with the reinforcing panels bonded 
thereto to provide increased stiffness and to prevent inde 
pendent or premature collapse. 

It is another feature of the invention that the reinforc 
ing panels extending crosswise of the box interior have 
edges positioned to transmit closed box ?ap loading, there 
by lending substantially greater internal support, par 
ticularly at the box center region which tends to cave 
under the pressure of boxes placed crosswise in the layer 
above. In this regard, the divider panels are sized to near 
‘outer ?ap box depth, which cannot be done with parti 
tions which must ?t under the inner ?aps. 
A further important aspect of the invention concerns 

the hinging of the reinforcing panels so as to prevent fail 
ure thereof during installation and during use of the box. 
In this regard, the corner hinge connections of the rein 
forcing panels comprise boxboard crushed along the hinge 
length, and preferably at the side thereof facing the box 

interior, the hinge connections also being preferably slit 
along portions thereof extending vertically from upper 
and lower edges of the hinge connections as will be de 
scribed. ‘ 

Finally, the invention concerns novel methods of rein 
forcing and internally dividing a box of the character de 
scribed, important steps of the method including Z-folding 
a series of hinge connected reinforcing panels having an 
unfolded stretched out length greater than the totally col 
lapsed length of the box so that the folded series is freely 
receivable within the box in a condition of parallelogram 
collapse. The Z-folded series of reinforcing panels is 
then positioned in the box and certain of the reinforcing 
panels are then attached to side panels of the collapsed 
box so that upon expansion thereof other reinforcing 
panel means or dividers will extend crosswise of the box 
interior dividing the latter into sections or compartments 
for receiving containers. As previously mentioned, the 
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hinge connections of the reinforcing panels are subjected 
to slitting and crushing for rengthening purposes. 

These and other objects and advantages of the inven 
tion, as well as the details of an illustrative embodiment, 
will be more fully understood from the following detailed 
description of the drawings, in which: 
FIG. 1 is an elevation showing different methods of 

stacking boxes; 
FIG. 2 shows in perspective partially broken away the 

interior details of a box constructed in accordance with 
the principles of the invention; 
FIG. 3 shows an alternate form of box construction; ‘ 
PEG. 4 is a plan view showing one side or face of the 

stretched out series of reinforcing panels; 
FIG. 5 shows the opposite side of the FIG. 4 panel 

series; 
FIG. 6 is an edge view showing the stretched out series 

of reinforcing panel sections; 
FIG. 7 shows the FIG. 6 series after Z-folding; 
FIG. 8 shows the positioning of the Z-folded panel 

series in a partially parallelogram collapsed box; and 
FIG. 9 shows a method of pressure bonding the Z 

folded reinforcing panel series to the side panels of the 
box. 

Referring ?rst to FIG. 1, boxes are shown stacked in 
columns 143 and 11 the latter illustrating crosswise stack 
ing tending to exert an extreme load on the center sec 
tions of each box as designated at 12. As previously 
mentioned, it is one purpose of the invention to provide 
reinforcing and internal support opposing the tendency of 
the box center section to cave particularly under the con 
ditions of stacking illustrated by the column ill, the caving 
problem being acute when thin walled plastic containers 
are shipped in boxboard boxes. 
FIG. 2 shows a high strength collapsible box incorpora 

ting the invention, the box itself comprising boxboard 
side panels 13 and end panels 14 with corner hinging at 
15 so that the box has positions of progressive parallelo 
gram collapse as seen in FIGS. 8 and 9. The box also 
includes closure ?ap means typically including upper and 
lower pairs of end closure flaps 16 hinged to the upper 
terminals of the box end panels at 1'7, and upper and 
lower pairs of side closure ?aps 18 hinged to the upper 
terminals of the box side ?aps at 19. 
As viewed in FIG. 2 a serpentine series 29 of box 

board reinforcing panels 21-2’7 extends within the box in 
terior with corner hinging and with attachment to the box 
side panels 13 so that series alternate reinforcing panels 
22, 24 and 26 extend crosswise of the box interior and 
remain parallel to the box end panels 14 in different posi 
tions of progressive parelle-logram collapse of the box. 
The hinge connections of the reinforcing panels are illus 
trated at 28, 29, 3t), 31, 32 and 33 and it will be under 
stood that the axes of these connections remain gener 
ally parallel to the axes of the hinge connections 15 be— 
tween the box side and end ?aps. 
The reinforcing panels 21, 23, 2'5 and 27 are attached 

as by bonding to the inner faces of the box opposite 
sides 13, typically as shown in FIG. 2, the bond area be 
tween the reinforcing panels 21 and 25, and the box side 
panel 13 being designated generally at 34 and. 35. Typi 
cally, the bond may comprise a suitable adhesive cement 
or glue, and it will be noted that the glue zone is restricted 
or spaced from the upper and lower edges of the rein 
forcing panels. Accordingly, when the box side and end 
panels are cut at locations above the line 36 correspond 
ing to the upper limit of the glue zone, the box extent 
above the sever may be freely lifted since it is not attached 
to the reinforcing panels. Such severing is oftentimes 
desired when removing containers from the box or when 
displays of boxes withcontainers are to be formed. 
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FIG. 2 shows the series alternate reinforcing panels 
22, 2.4 and 26 to have upper edges 37, 33 and 39 posi 
tioned to transmit closed flap loading otherwise tending 
to crush the center regions of the box. In this regard, 
the closure flaps 16 will be understood as being extensible 
in horizontally spaced relation in closed position as indi 
cated by the broken line 44), in which position the series 
alternate reinforcing panels 22, 24 and 26 project up 
wardly between the closed horizontal positions of the 
end closure ?aps 16. At the same time, the side closure 
?aps 18 are closable to horizontal position overlying 
the end ?aps 116, the undersides of the ?aps 18 having 
downward facing contact with the upper edges 37, 38 
and 39 of the divider panels. Accordingly, loading trans 
mitted downwardly to the outer panels 18 in closed posi 
tion is transferrable directly to the divider panels and 
then to the box side walls 13 and to the box lower closure 
panels 18 for transfer to the next lower box. As previous 
ly explained, this construction affords materially increased 
strength and internal support to the box, as demonstrated 
by crush loading tests with and without the divider. 

Referring now to FIGS. 4-6, the series of reinforcing 
panels is shown in stretched out condition prior to po 
sitioning of the divider within the box interior. The 
divider or series of reinforcing panels is typically con 
structed of boxboard as better seen in FIG. 6 wherein 
a corrugated sheet 40 is sandwiched between outer sheets 
41 and 42 and glued in position to form an integrated 
assembly. It is an important feature of the invention 
that the reinforcing panel means is locally crushed at the 
hinge locations thereby to form the series of hinge con 
nected panels 2l—27. Furthermore, the crushing is 
carried out to form crush recesses opening toward the 
interior of the box as best seen in FIG. 2. Accordingly, 
that side of the panel means shown in FIG. 4 is crushed at 
the hinge locations 29, 30 and 33, whereas that side of the 
panel means shown in FIG. 5 is crushed at the locations 
28, 31 and 32. It is also an important feature of the 
"invention that the panel means is slit along portions of 
the hinge lengths extending vertically from the upper 
and lower edges of the hinge connections. Accordingly, 
the sheet 42 in FIG. 4 is slit at the hinge locations 29, 
31 and 33, whereas the sheet 41 in FIG. 5 is slit at the 
hinge locations 28, 30 and 32. In this regard, the crushed 
zones are designated by the shading 43, whereas the 
slits are designated by the lines 44 in FIGS. 4 and 5. The 
crushed recesses and the slits are also physically shown 
by the same number-s in FIGS. 6 and 7. It is found that 
the crushing and slitting of the reinforcing panel at the 
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hinge locations and in the manner described affords r 
maximum strength and prevents rupture of the hinges '3 
during formation, installation and use of the panel means. 
FIG. 2 also illustrates the cutting away of the closure 

?aps 16 at the locations 45 so as not to interfere with 
the reinforcing panels 21 and 27 when the closure ?aps 
are swung to closed position. Also, FIG. 2 shows that 
the reinforcing panels 21 and 27 terminate at 46 in spaced 
relation to the box end panels 14, this construction illus 
trating the fact that the reinforcing panel means is freely 
insertable within the box interior while the box is par 
tially collapsed, as shown in FIG. 8. 

Prior to insertion of the reinforcing panel means with 
in the box interior, the panel means 20 is given a Z or 
S fold as illustrated in FIG. 7 so that the center divider 
panel 24 lies sandwiched between the panels 22 and 23 
on one side and the panels 25 and 26 on the other side. 
The Z-folding step is carried out after the panel structure 
has been crushed and slit as previously described. In 
addition, and adhesive or bonding agent may be applied 
to the panels 21, 23, 2,5 and 27 at the locations 34, 35, 
46 and 47 as illustrated in FIG. 7, either before, during 
or after Z-folding. Thereafter, the folded series of panels 
21-27, is inserted into the box which is in partially 
parallelogram collapsed condition as shown in FIG. 8, 
and in such a way that the axes of the reinforcing panel 
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hinges extend generally parallel to the box side and end 
panels hinge connection axes. The box is then closed 
?at while the inserted divider 20 is held in indexed posi 
tion, i.e. the position in which the bonding agent is to 
be bonded to the inner faces of the box side panels 13. 
Pressure is then applied to the ?attened box until the ad 
hesive hardens. This step is typically carried out by 
locating the assembly between a pair of pressure belt 
conveyors 48 and 49 shown in FIG. 9, which may carry 
the ?attened assembly between additional pressure exert 
ing members such as rollers 5% or other suitable members. 

After hardening of the adhesive the collapsed box may 
then be parallelogram expanded to the condition shown 
in FIG. 2 and it will be found that the divider panels 
22, 24; and 26 have been extended crosswise 0f the box 
interior, remaining parallel to the box and panels 14 
throughout expansion of the box. 
FIG. 3 shows a slightly modi?ed form of the inven 

tion wherein the divider panel means 51 is dimensioned 
so as to cooperate with the box side and end panels 52 
and 53 respectively to form equal sized compartments 
54-57 for receiving pairs of half gallon plastic containers. 
The spacing between the crosswise extending divider 
panels 58 and 59 and the box end panels 53 is again 
greater than the width dimensions of the end ?ap 
closures 6t), so that the divider panels may directly sup 
port the box side closure ?aps 61 in closed position. 
In the construction shown in FIG. 2, the box and divider 
panel series are sized to contain six quart sized plastic 
containers in each of the compartment-s formed between 
the box end panels 15 and the divider panels 22 and 26. 
The compartments formed between the divider panels 22, 
24 and 26 are each sized to receive three quart containers. 
We claim: 
1. A high strength collapsible box, comprising box 

board side panels and end panels with corner hinging so 
that the box has positions of progressive parallelogram 
collapse, and a serpentine series of boxboard reinforcing 
panels extending within the box interior with corner hing 
ing and with attachement to said box side panels so that 
series alternate reinforcing panels extend crosswise of the 
box interior and remain parallel to said box end panels 
in said positions of progressive parallelogram collapse 
said corner hinging being locally crushed to reduce the 
hinging thickness and having slits extending part way 
along the crushed hinge lengths. 

2. The invention as de?ned in claim 1 in which the 
box includes closure flap means, and said series alternate 
\reinforcing panels have edges positioned to transmit 
closed ?ap loading tending to crush the box. 

3. The invention as de?ned in claim 2 in which the 
closure flap means includes a pair of end closure ?aps 
hinged to the upper terminal of said box end panels so as 
to extend in horizontally spaced relation in closed posi 
tion, said series alternate reinforcing panels projecting up 
wardly between said closed positions of the end closure 
?aps. 

4. The invention as de?ned in claim 3 in which the 
closure ?ap means includes side closure flaps hinged to 
the upper terminals of said box side flaps so as to extend 
horizontally in closed position with the undersides of the 
side closure ?aps in downward facing contact with upper 
edges of said series alternate reinforcing panels. 

5. A high strength collapsible box, comprising box 
board side panels and end panels with corner hinging so 
that the box has positions of progressive parallelogram 
collapse, and a serpentine series of internally corrugated 
boxboard reinforcing panels extending vertically within 
the box interior, certain of said reinforcing panels being 
bonded to said side panels and other of said reinforcing 
panels having corner hinge connections to said certain 
panels so as to extend crosswise of the box interior while 
remaining parallel to said box end panels in said positions 
of progressive parallelogram collapse, said corner hinge 
connections comprising boxboard locally crushed along 
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the hinge lengths and at the sides thereof facing the box 
interior to locally reduce the connection thicknesses, and 
slit along portions of the crushed hinge lengths extending 
inwardly of the hinge connections from upper and lower 
edges thereof, said corner hinge connections being adja 
cent said side panels. 4 

6. The invention as de?ned in claim 5 in which the 
bonding of said certain reinforcing panels to the box 
side panels is restricted to bonding zones spaced from the 
upper and lower edges of the reinforcing panels. 

7. The invention as de?ned in claim5 intwhich the end 
reinforcing panels of said serpentine series are bonded to 
the box side panels and are spaced from the box end 
panels. 

8. An assembly of the character described, comprising 
a box having hinge connected side and end panels in a 
condition of parallelogram collapse, and a series of hinge 
connected reinforcing panels received within the box in 
terior so that the box and reinforcing panel hinge axes 
extend generally parallel, said reinforcing panel series 
having an unfolded stretched out length greater than the 
totally collapsed length of the box, and said reinforcing 
panel series being Z-folded in the box for attachment of 
certain reinforcing panels to the box side panels in col 
lapsed state, whereby opening of the box will swing other 
reinforcing panel means to extend crosswise of the box 
interior dividing said interior into container receiving sec 
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tions said corner hinging being locally crushed to reduce 
the hinging thickness and having slits extending part Way ' 
along the crushed hinge lengths. 

9. The invention as de?ned in claim 8 in which four 
of said certain reinforcing panels alternate in series with 
three of said other reinforcing panels, said certain rein 
forcing panels carrying adhesive for bonding to the box 
side panels. 
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