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1 Claim. (Cl. 206-65) 

This invention relates to large, heavy-duty paperboard 
containers for shipping automobile drive shafts, other 
relatively long rods, tubes and the like, which require 
protection by spacing from each other for shipment. 
The container is designed primarily for packaging, 

storage and shipment of quantities weighing up to eighteen 
hundred pounds or more of automobile drive shafts. 
having a universal joint at each end and a third one inter 
mediate the length of the shaft. 
parallel spaced relation free of contact with all others 
by a series of inserts hereinafter described, but free to 
move longitudinally as an individual unit as a result of 
shocks and jolts during transportation. 

Drive shafts of the kind described have hereinbefore 
been shipped in wood crates separated from each other 
but with the entire contents secured together as a single 
fixed unit by Wood inserts. When the loaded crate is sub 
jected to sudden longitudinal shocks or jolts arising in the 
normal course of transportation, the entire contents may, 
move as a unit against the inflexible end of the crate with 
Such force as to damage or even completely breakthrough. 
the end of the crate. Large metal returnable containers 
are also employed but add substantially both to the initial 
and transportation costs. 
More specifically, the paperboard container of the pres 

ent invention comprises a rectangular bottom tray with 
upstanding, connected together walls. Opposite end walls 
with relatively wide flanges integral with their vertical 
edges, folded right-angularly inwardly, are positioned in 
the bottom tray with their free end edges abutting the 
bottom panel of the tray, and with the lower margins of 
the walls and their flanges in contacting relation with the 
inner faces of the bottom tray walls. A series of novel 
inserts to be hereinafter described forming transverse 
partitions at spaced intervals across the length of the con 
tainer, which hold the articles in spaced relation, are 
placed on the panel of the bottom tray. Side walls 
coextensive in height with the end walls are placed against 
the inner face of the end wall flanges with their lower 
edges resting on the panel of the bottom tray. A top cap 
similar to the bottom tray is placed over the end walls, 
side walls, and the end wall flanges, completing the assem 
bly of the container. The invention is so designed that 
after the end walls and their vertical flanges have been 
positioned in the bottom tray, loading of the container 
with the aforesaid drive shafts or other articles proceeds 
simultaneously with the insertion of the aforesaid inserts 
which form the transverse partitions. 
The series of inserts, preferably formed of four thick 

nesses of double wall corrugated paperboard, are placed 
in the bottom tray across the width thereof. The several 
thicknesses of double wall corrugated paperboard are 
secured together so that the upper edge of each insert has 
a tongue extending its entire length and the bottom edge 
has a mating groove throughout its length. The tongues 
and grooves of the insert are preferably formed of the 
two inner plies of the double wall paperboard. Each 
insert has half circles each having a radius slightly larger 
than the radius of the shaft cut in the top and bottom 
margins at uniform spaced intervals from end to end. 

Each shaft is held in 

circles may be employed in each insert, although the num 
ber may be varied as desired. 
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• Four of said inserts are placed transversely in the tray, 
one spaced from each end and two at intermediate spaced 
intervals from the aforesaid end inserts with the grooved 
edges positioned on the bottom tray panel. 
The inside length of the container is dimensioned to 

provide a free space of one inch to two inches or more 
between the ends of the drive shafts and the end walls of 
the container. A drive shaft is placed in each of the half 
circles of the aforesaid bottom inserts positioned at ran 
dom with respect to the said free space between the ends 
of the shafts and the end walls. A second set of inserts 
is then added with the grooves enclosing the tongues of 
the first set. Since the half circles of the inserts are 
aligned with each other, the drive shafts are thus com 

- pletely enclosed in the circles formed by the first and sec 
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ond sets of inserts. 
Drive shafts and additional inserts are added in the 

same manner until the tiers thereof are built up to the 
height of the end walls. In the preferred practice the con 
tainer may carry ten tiers of shafts enclosed in the inserts. 
as described for a total of ninety units. 
The side walls are next inserted inside the vertical end 

wall flanges and the upstanding walls of the bottom tray 
with their bottom edges resting on the bottom panel of the 

i tray. The top cap is then placed over the side walls, the 
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inserts for added strength to the structure. 
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end walls and their vertical flanges, completing the load 
ing and the assembly of the box. A series of encircling 
metal bands are preferably placed at spaced intervals. 
around the side walls aligned with the transverse tiers of 

One or more 
bands encircle the end walls. - 
By the provision of the free space between the ends of 

the drive shafts and the end walls, due to the juggling of 
the container in transportation, the ends of the individual 
drive shafts will continue generally in more or less ran 
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dom relation with respect to the aforesaid free space; the. 
ends of some of them may be in contact with one of the 
end walls, others with the other end wall, while the ends 
of still others may divide the free space equally and some 
unequally. Thus when the container is suddenly severely 
jolted, the impact of the individual freely moving units 
will be variable both as to the force exerted on an end 
wall and as to the time of the impacts. Furthermore, due 
to the resiliency of the paperboard, the variable force 
and time of the impact of each shaft or article will be 
confined or localized to a comparatively small adjacent 
area, whereby the effect of such sudden jolts will be well 
dispersed and absorbed over the affected wall and disrup 
tion or damage thereto effectively prevented. This is in 
direct contrast to the often damaging effect of similar im 
pacts of the entire contents as a single unit which may 
occur with the hereinbefore described wood crate. 
Thus, by the combination of the novel inserts for sepa 

rating the drive shafts but permitting longitudinal move 
ment thereof, and the greater length of the container than 
the length of the drive shafts, the paperboard container. 
will safely carry contents of the kind described and 
similar relatively long rods, tubes and the like weighing 
up to eighteen hundred pounds or more without damage 
to either the container or the contents. 
An object of the invention is to provide a large heavy 

duty all paperboard container for packing, storing, and 
shipping a plurality of automobile drive shafts, other 
relatively long shafts, rods and tubes, secured in spaced 
relation from each other. - 
Another object is to provide a paperboard container 

for shipping quantities weighing up to eighteen hundred 
pounds or more of drive shafts, rods, tubes or similar: 
relatively long articles with the said articles securely 

In a preferred practical form of the invention, nine half. ... separated from each other. - 
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Still another object is to provide a container which 
may be loaded with a plurality of drive shafts or similar 
relatively long articles securely separated from each 
other simultaneously with the assembly of the container. 
A further object is to provide a paperboard container 

with a series of tongue and groove inserts extending trans 
versely at spaced intervals, each insert having half circles 
at spaced intervals from end to end forming, with a simi 
lar superposed insert, complete circles enclosing a hori 
zontal tier of drive shafts or similar relatively long articles 
extending to the top of the container, the length of the 
container being dimensioned to provide a free space be 
tween the end walls and the end of the articles in each 
tier. 
Another object is to provide a container with a series 

of upright drive shaft retaining transverse partitions posi 
tioned at spaced intervals between the end walls, each 
partition being formed of a plurality of double wall sec 
tions secured together to form a tongue at the top edge 
and a mating groove at the bottom edge and having shaft 
receiving half circles at uniform spaced intervals from 
end to end, the sections being built up to the height of 
the container and forming the partition by inserting the 
tongues of the lower most section in the groove of the 
superposed section. 

Still another object is to provide a rectangular container 
with insert forming partitions spaced transversely in the 
container for holding relatively long drive shafts and 
other articles in spaced relation from each other, articles 
being substantially equal in length but shorter than the 
inside dimension of the container, and the articles being 
placed in said supporting partitions at random with re 
spect to the free space between their ends and the end 
walls, whereby the effect of a severe jolt on the container 
in the course of transportation will be variable both as 
to force and time on an end wall, and due to the resiliency 
of the paperboard the impact of each article will be local 
ized to a small area immediately adjacent the end of said 
article, and the effect of said jolts will be dispersed and 
effectively absorbed by the end wall without damage 
thereto or to the contents. 
With the above and other objects in view the invention 

consists in the construction of novel combinations and 
arrangements of parts hereinafter fully described, illus 
trated in the accompanying drawings and pointed out in 
the claim hereto appended, it being understood that 
various changes in the form, proportions and minor de 
tails of construction within the scope of the claim, may 
be employed without departure from the spirit or sacri 
ficing any of the advantages of the invention. 
The invention also consists in the parts, arrangement 

and combination of parts hereinafter described and 
claimed. The accompanying drawings form a part of 
this specification and like numerals and symbols therein 
appearing refer to like parts wherever they occur. 

In the drawings: 
(1) FIGURE 1 illustrates the blanks for the end walls, 

side walls and top and bottom closure caps of the con 
tainer. 

(2) FIGURE 2 is a side elevation of one of a plurality 
of tongue and groove inserts for supporting the lading 
and forming vertical transverse partitions, 

(3) FIGURE 3 is a top plan view of the insert of 
FIGURE 2, 

(4) FIGURE 4 is a side elevation of the insert shown 
in FIGURE 2 and a superposed insert secured together 
by their tongues and grooves in the process of building 
a transverse partition, 

(5) FIGURE 5 is a vertical section of the secured to 
gether inserts of FIGURE 4, illustrating the tongue and 
groove securing means, 

(6) FIGURE 6 is a perspective view of the container 
in process of assembly and loading with articles, and 

(7) FIGURE 7 is a perspective a view of the container 
fully assembled and loaded with one end wall partly 
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4 
broken away to illustrate the random position of the ends 
of the articles with respect to the free end spaces between 
the articles and the ends of the container. 

In FIGURE 1 the blank 10 for the bottom tray for 
the container is shown having a bottom panel 11 with 
flanges 12 secured together by flaps 13, forming the up 
standing walls of the tray. The blank 15 for forming 
the end walls and their vertical flanges are scored trans 
versely at 17 to define the end panel 16, and the fold 
lines of the flanges 18. Side walls 20 extend from end 
to end of the container with their side edges abutting the 
end panel 16 and their bottom edges abutting the bottom 
panel 11 of the bottom tray 10. The top cap 21 is similar 
in all respects to the top tray 10 having a bottom panel 
22 with flanges 23 and securing flaps 13 for forming the 
downwardly extending walls of the cap. 
A side elevation of one of the support means or inserts 

25 which, with a superposed support means or insert, 
hold the articles free of contact with each other and 
form a part of a transverse partition, is illustrated in 
FIGURE 2. The support means or inserts are formed of 
a plurality of plies of corrugated paperboard secured 
together, preferably at least four in number, with the 
inner plies displaced upwardly to form tongues 27 and 
mating grooves 28. The upper and lower margins of 
the inserts have openings 29 cut at uniform spaced inter 
vals for receiving individual drive shafts or other rela 
tively long articles in the course of loading and assembly 
of the container. For round articles such as drive shafts, 
tubes or rods, the openings are substantially half-circles. 
The half-circles are slightly larger than half the cross 
section of the round articles to provide longitudinal free 
dom of motion of said articles through said half-circles. 
For articles of a different cross sectional contour, the 
openings in the insert are cut to conform to slightly more 
than half the maximum cross section of the articles. 
In a preferred form of the invention the insert is 

formed of inner and outer sheets of double wall cor 
rugated paperboard, as shown in FIGURES 2, 3 and 5, 
with two sheets of double wall corrugated paperboard 30 
interposed therebetween. The interposed sheets 30 are 
displaced upwardly in forming the insert to provide the 
tongue 27 on the top edge of the insert and the mating 
groove 28 on the bottom edge. 
Upon superposing an insert 25 over another with the 

tongue of the lower insert engaging the groove of the 
upper one, the half-circles 29, or other shaped openings 
corresponding to slightly more than half the cross-sec 
tional contour of the articles, form the complete openings 
32 shown in FIGURE 4. The manner of combining and 
interfitting the inserts is best shown in FIGURE 5 wherein 
the grooves 28 of the lower insert rest on the bottom of 
the tray of the container with its tongue 27 friction fitting 
into the groove 28 of the superposed insert. This cross 
section drawing shows the two sheets of double wall cor 
rugated board 30 forming the upper boundary of the 
groove 28 and the tongue 27 enclosed in the complemen 
tary groove of the superposed insert. 
The container may be conveniently partly assembled 

as illustrated in FIGURE 6 by placing the bottom tray 
10 on a skid 38 having upper transverse wood strips 39 
positioned in spaced relation from end to end of the 
skid. The end walls 16 are positioned in the tray with 
the bottom edges thereof resting on the bottom panel 
11 and their lower margins contacting the inner face of 
the upstanding tray walls 12 with the flanges 18 folded 
right-angularly inwardly with their lower margins in con 
tact with the tray walls 12. In a preferred form of the 
invention for packing automobile drive shafts with uni 
versal joints at each end and a third universal joint 
intermediate therebetween, four of the inserts 25 are 
placed with their grooved edges downwardly at spaced 
intervals on the bottom panel 11 in transverse relation 
thereto. In the embodiment of the invention illustrated, 
the inserts have nine half-circles spaced uniformly 
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throughout their length. A drive shaft is placed in the 
openings of the described lowermost set of inserts and a 
second insert placed thereover, whereby the entire first 
set or tier of shafts are supported and fully enclosed in 
the complementary openings thus formed. As herein 
before pointed out the drive shafts or other articles are 
of substantially uniform length and the inside length of 
the container is slightly greater than the length of the 
articles thereby providing a free space between the ends 
of the articles and the end walls of the container and the 
articles are placed in the openings in the inserts at random 
with respect to this free space. 
The described operation is continued until the column 

of inserts enclosing the successive tiers of drive shafts is 
built up to the top of the walls of the container, forming 
the series of spaced partitions 35. The end walls 20 are 
then inserted between the upstanding tray walls 12 and 
in contacting relation of the inner face of the end flanges 
18 with their side margains abutting the end walls at their 
corners. The top cap 2 is then placed over the side 
and end walls and the end wall flanges with its walls ex 
tending downwardly. Steel bands 40 are secured trans 
versely around the container in alignment with the inner 
partitions 35 with metal clips 41 inserted between the 
band and the corners of the top caps. Lighter weight 
bands 42 likewise encircle the container longitudinally 
and complete the assembly and loading of the package. 
A portion of the end of the assembled and loaded con 

tainer shown in FIGURE 7 is broken away to show the 
random position of the drive shafts (or other articles) 
in the freee space provided between the ends thereof and 
the end walls. In the preferred form of the invention 
illustrated, the universal joints on the ends of the drive 
shafts are omitted for convenience in illustrating the 
hereinbefore described random position of the shafts 
with respect to the said free space, whereby if suddenly 
jolted the impact of the individual impact on an end wall 
will be variable both in force and in time and due to the 
resiliency of the paperboard, the impact of each unit 
will be localized to a small area surrounding the unit so 
that the effect of a sudden severe jolt will be dispersed 
and absorbed without damage either to the end wall or to 
the contents of the container. 

It is to be understood that the embodiments of the in 
vention herein described are illustrative and not restric 
tive, and it is also to be understood that the invention 
may be susceptible of embodiments in other forms, and 
all such modifications which are similar and equivalent 
thereto come equally within the scope of the claim next 
appearing. 
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I claim: - 
In a pallet mounted package for the transportation of 

two or more relatively long tubes, rods and other uni 
form cylindrical articles of substantially the same length, 
the combination of a strap bound pallet mounted con 
tainer with individual top, bottom and end forming 
members and individual side forming members, which 
are each substantially longer than the said packaged ar 
ticles, and a series of article supporting partitions trans 
versely spaced at intervals from the end forming mem 
bers, within the container; each said article supporting 
partitions being vertically positioned on the bottom form 
ing member at a distance from the end forming members 
of the container, and comprising a plurality of super 
posed tongue and groove mating inserts, coextensive in 
height with the end and side forming members, connected 
together in vertical relation and extending from side wall 
to side wall, each insert having a tongue extending above 
its top marginal edge with a mating groove in its bot 
tom marginal edge, and having cooperating article re 
ceiving half openings slightly larger but each substan 
tially conforming to one-half the contour of the cross 
section of said packaged articles, cut at uniform spaced 
intervals from end to end in its top and bottom margins, 
the said packaged articles, being of a length less than 
the length of the said container and of a uniform diam 
eter, the diameter of said articles being less than that of 
the diameter of the said openings, cut in the marginal 
edges of the inserts, whereby the packaged articles will 
be free to slide laterally through the openings of the 
said supporting portions, and through the free end 
space at the either end of the container. 
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