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[57] ABSTRACT

A bottle-carton divider is formed by interlocking cross-
partitions each having a laterally projecting tab located
along the length of, and extending into the half-height
vertical slot of the partition by which the interlock with
a cross-partition is effected. A tab-receiving opening is
formed in each partition having an edge at a location
spaced below but in alignment with the referred to
vertical slot. The shapes, comparative sizes, and other
relationships between the vertical slot, the tab, and the
tab-receiving opening formed in any partition are such
that, when the divider is assembled, the locking tab on
any partition engages and overlaps the referred to edge
of the tab-receiving opening of the adjacent, interlocked
partition, producing a pair of oppositely-directed abut-
ment interfaces which restrain the locking tabs against
disengagement in both directions along the line of inter-
section between the two, both in the opened condition
and in the collapsed condition of the divider.

21 Claims, 9 Drawing Figures
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1
CARTON DIVIDER

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue,

FIELD OF THE INVENTION

This invention relates to collapsible space dividers for
containers such as cartons in which a quantity of bottles
or the like are packed and shipped. More particularly,
the invention relates to the manner and means by which
the several intersecting longitudinal and transverse par-
titions are interlocked with each other to form the un-
glued, grid-like divider which, when placed in its
erected condition within a carton, will receive and sepa-
rate the bottles from contact with each other. Although
it may have other uses, the invention was made while
attempting to improve such interlock of the partitions in
common chipboard dividers for use within plastic-bot-
tle carrier cartons, and therefore will be described in
connection with such use.

BACKGROUND OF THE INVENTION AND THE
PRIOR ART

The connection along the imaginary vertical line of

conjuncture between any two vertically disposed and
criss-crossing partitions in such dividers is commonly
effected using a half-height slot in each partition for
recetving a similar but oppositely facing, half-height
slot in the comating cross-partition. This slot connec-
tion at each intersection between the longitudinal and
transverse partitions is usually maintained by a tab-
interlock which, for example, may be formed by the
engagement of an integral tab on one partition, which
projects laterally from one side and across the open end
at the top of its referred to slot, with a notch formed
etther in the top edge of the connecting cross-partition,
or with a tab-receiving opening located intermediate
the height of the cross-partition. Compare, for example,
U.S. Pat. No. 3,948,435 (Palmer) with U.S. Pat. No.
2,920,782 (Butters). As also illustrated in both of the
referred to U.S. patents, a similar tab interlock may also

be formed at the opposite end, or at a corresponding but

opposite location along the same conjuncture. Another
alternative found in the prior art is the use of but a single
tab-interlock centrally within the height of the inter-
secting planar partitions, rather than at the top and
bottom ends of their slot connections, the centrally
located tab being formed extending laterally across the
half-height slot on only one of the two interlocking
partitions, the other partition having a tab-receiving
opening located below its half-height slot. In this ar-
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the two interlocking partitions are not the same.

Such conventional partition interlock arrangements
are very effective for holding the rigidity and prevent-
ing the coming apart of the several parts of the divider
when it is in its opened or erected condition. However,
insofar as is known, prior interlock arrangements have
not adequately retained an effective and relatively rigid
interlock between the partitions when the divider is in
its collapsed condition, as it appears prior to its erection
and placement within a carton. During handling of such
collapsed dividers as, for example, when being stacked
on each other either for shipment or for movement to a
carton assembly station, or when such stacked, col-
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lapsed dividers are being loaded into the magazine of an
automatic carton filler machine for subsequent individ-
ual erection and insertion into cartons, the partitions
which form each divider are loosely interlocked and
tend to slide and pivot laterally with respect to each
other so that one or more dividers in the stack may
become at least partly disassembled. In automatic car-
ton filler machines the collapsed dividers are fed from
the bottom of the magazine stack one at a time, using a
laterally reciprocating blade which may separate the
partitions in any given divider if the blade does not meet
the collapsed divider squarely, or if the partitions have
already partially separated. Further, the air suction cup
apparatus, which is commonly a part of such filler ma-
chines and which opens or erects each divider for inser-
tion into a carton, may distort or produce dropout of
one or more parftitions from any divider as it is opened,
if its partitions are not firmly interlocked in the col-
lapsed condition. In all such instances, the untimely
coming apart of such dividers interrupts the work rou-
tine or any highspeed carton-assembly production, and
requires reassembly or waste of the divider partition
elements.

Accordingly, an important object of the present in-
vention i1s to facilitate the handling of such dividers
when in their collapsed condition, such as when they
are being moved about or being stacked in a carton filler
machine, by redesign of the partitions which make up
each divider so that they will fairly rigidly interlock
with each other when the divider is collapsed, as well as
when the divider is opened or erected. Of course, the
interlocking arrangement must be such as will not inter-
fere with the free pivotal movement of the interlocked
partitions about the axis of each partition intersection as
the divider is opened, and must retain the interlock
during such opening movement. The formed positive
interlock between the partitions when the divider is in
its collapsed as well as its opened condition promotes
line production techniques by eliminating interruption
in the operation of automatic divider inserting equip-
ment as the dividers are opened and placed within their
respective cartons.

In addition, the divider must be capable of easy as-
sembly from its partition parts, and this in turn requires
that the interlock arrangement must permit easy mov-
ing together and interlocking of the partitions.

Further, such convenient assembly of the divider
must be done on conventional divider assembly ma-
chines, such as those of the wheel type, and the parti-
tions in the resulting divider must be at least as rigidly
interlocked in the opened condition of the divider as
they are in previously known satisfactory dividers.
However, it is believed that the invention improves this
firmness or rigidity of the opened cell structure, as well
as that of the collapsed divider.

It 1s also an object of the invention to provide such
positive slot-locking using longitudinal and transverse
interlocking partitions whose slot and tab configura-
tions are identical. Such uniformity in shape provides
uniform cutting of the interlocking elements which, in
turn, ensures uniformity in the length, width and height
of the bottle-receiving cells formed by the completed
divider. Thus, using automatic case loaders and filling
lines, continual and uniform indexing of the cartons for
receiving bottles in the respective cells, is assured.
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SUMMARY OF THE INVENTION

Briefly describing the invention in its preferred em-
bodiment, a carton divider 1s provided in which its
upright longitudinal and transverse partitions are inter-
locked with each other along a slotted connection by a
pair of oppositely directed locking tabs located within
the common height of the partitions. The respective
tabs in the pair are formed on each of the partitions,
each tab projecting laterally across the imaginary axis
of the vertical, half-height connection slot formed 1n the
partition. When the partitions are interlocked, an edge
of each tab i1s in abutting engagement with an oppositely
facing edge of a tab-receiving cut-out formed in the
adjacent partition, there then being two vertically
spaced apart and oppositely directed abutment inter-
faces formed along the length of the connection to pre-
vent disengagement movement in etther direction along
the line of intersection between the interlocked parti-
tions.

Such interlocked relation s maintained not only in
the opened or erected condition of the divider, but also
in its collapsed condition. In the latter condition, the tab
on each partition continues to project through the tab-
receiving opening of the other partition and overlaps an
edge of the opening which lies along the imaginary axis
of the connection. Thus, the invention may be said to be
characterized by the overlapped condition of each tab
with respect to its adjacent, interlocked partition when
the divider is 1n tts collapsed condition, and the appear-
ance on the same stde of the collapsed divider of both of
the oppositely directed tabs in any such pair thereof.

However, such overlap occurs only when the divider
1s ‘“‘collapsed’ in the proper direction. That is, if the
assembly i1s collapsed in the reverse direction the tab
interlock 1s not maintained, and the partitions can be
easily separated while the divider i1s in such reversely
collapsed condition. The assembled divider can there-
fore be eastly disassembied, if such should for any rea-
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collapse of the collapsed divider. Direction-identifica-
tion notches located on the appropriate ends of the
partitions, as will be described, indicate the proper di-
rection of collapse and opening of the divider.

A further feature of the invention becomes apparent
when assembly of the divider is made from its individual
partition members. Such 1s done in a conventional man-
ner, with the partitions to be interlocked being oriented
at right angles with respect to each other so that the
divider 1s formed 1n 1ts “opened” condition. It will be
found that, because of the shapes and relationships of
the interlocking parts, a very snug-fit, somewhat ap-
proximating a ‘“‘snap-in” fit, 1s effected between the
interlocked partition elements. In this regard, it will be
noted that there is virtually no “play’” between them,
whether the divider is in an opened condition Or in its
properly collapsed condition. A partition support tab,
located adjacent to the open end of the slot in each
partition, and projecting laterally part way across the
slot, promotes such rigidity in the erected divider by
pressing each interlocking partition against the opposite
side of the slot. The referred to snug-fit engagement of
the locking tab within the tab-receiving opening of the
interlocked partition presses the latter in the same direc-
tion below its midpoint, thus rigidly retaining the inter-
lock, as will be seen.

Because of the novel interlocking arrangement, such
rigidity of the divider in its erected condition is attained
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regardless of the width of the slots of each of the inter-
locked partitions. That is, in the preferred embodiment
to be described, this slot width ts made relatively wide
as compared with the thickness of each partition for
manufacturing reasons, yet a rigid interlock is achieved.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

These and other objects, features and advantages of
the invention will be apparent from the following de-
tailed description of the invention, in which reference is
made to the accompanying drawings. In the drawings:

FIG. 1 1s a perspective view of a carton partly filled
with bottles or the like, and having a carton divider in
accordance with the invention inserted therein to form
respective cells for the individual bottles;

FIG. 2 1s an enlarged perspective showing of several
longitudinal and transverse partitions about to be assem-
bled to form a carton divider in accordance with the
invention;

FIGS. 3 and 4 are similar perspective showings of the
assembled carton divider as it appears, respectively, in
its erected condition and its collapsed condition;

FIG. 5 1s a perspective and diagrammatic illustration
showing the sequence of steps involved in feeding a
carton divider in accordance with the invention from
the bottom of the stack of collapsed dividers, erecting
the divider, and 1nserting the divider into a carton, as
the sequence would be performed in a conventional
automatic divider-inserting machine (not shown);

FIGS. 6 and 7 are enlarged fragmentary side views
which, together, show the progression of engagement
of the interlock of one partition with another when
assembling a carton divider in accordance with the
invention;

FIG. 81s a fragmentary plan view of only the slot and
cutout portions of a preferred form of partition for
assembling a carton divider in accordance with the
invention; and

FIG. 9 1s a similar fragmentary plan view of a modi-
fied form of partition for assembling a carton divider In
accordance with the invention.

Referring to FIG. 1, a corrugated cardboard carton
10, for packing and shipping a dozen glass or plastic
bottles 11 (only four of which are shown), has a carton
divider therein which is made in accordance with the
invention and is generally indicated by reference nu-
meral 12. The divider 12, whose two longitudinal parti-
tion parts 13 and three transverse partition parts 14 are
made of chipboard, divides the interior space of the
carton 10 into a number of bottle cells 15, in this case
one dozen, for respectively receiving and protecting the
individual bottles 11 during shipping and rough han-
dling. In the illustrated embodiment, the carton divider
12 is a full-height divider, 1.e., its height 1s equal to that
of the bottles 11, but it will be understood that a divider
12 in accordance with the Invention may be made
greater or less than full-height in particular applications,
as is conventional.

Although the drawings illustrate a divider 12 in ac-
cordance with the invention which has two longitudinal
partitions 14 and three transverse or cross-partitions 13,
it will also be understood that the invention is effective
for conjoining only two partitions in criss-cross fashion,
such as a pair of equal-length partitions which are inter-
locked centrally of their respective lengths to form a
4-cell divider for a carton intended to hold only four
bottles. Of course, dividers having a great many more



Re. 31,176

S

longitudinal and transverse partitions for providing,
say, several dozen cells 1n a carton in which many small
bottles will be packed, may aiso be made in accordance
with the invention. :

The separate partition parts 13 and 14 (hereinafter
referred to simply as “partitions’’) which are assembled
to form the carton divider 12, and the manner of their
assembly, 1s more clearly illustrated in FIG. 2. That is,
using a conventional carton divider assembly machine
(sometimes called a “partition assembly machine”), the
three transverse partitions 13 are somewhat loosely held
by the machine (not shown) in a horizontal and parallel,
equally spaced apart relation to each other as illus-
trated, whereupon the two vertically held, equally
spaced apart longitudinal partitions 14, appropriately
positioned as shown, are moved forwardly, in the direc-
tion of the arrows A, so that their open-ended slots 16
are moved into the corresponding oppositely directed
open-ended slots 16 of the partitions 13.

(Although the parts are identical in shape and size, for
clanty of understanding, the corresponding elements of
partition 13 have been given a prime (") designation in
the drawings, and will be so indicated where necessary
in the following description).

The partitions 14 are forced by the machine into
interlocking engagement with the partitions 13, the
interlock being by engagement of the respective parallel
side edges 16a, 16b (and 16a’, 16b’) of any of the parti-
tion slots 16 (and 16°) with a surface portion generally
indicated in dotted lines at 17 and 17’ of the engaged
partition. The surface portion 17 (or 17') is only that
area which is in alignment with the slot 16 (or 16') of the
partitton. Thus, the partitions 13 and 14 are fully in-
serted and joined together with all of the first side edges
18, 18’ of one group of partitions aligned with all of the
second side edges 19, 19° of the group of cross-parti-
tions, in the manner illustrated in FIG. 3.

As will be understood from a comparison of FIGS. 3
and 4, the assembled carton divider 12 can be collapsed
laterally, in the direction of the arrow B in FIG. 3, from
its opened or erected condition as seen in FIG. 3 in
which the longitudinal and transverse partitions 13, 14
are disposed at right-angles to each other, to a collapsed
condition as seen in FIG. 4 in which the partitions 13
and 14 are parallel and lie adjacent to each other. Dur-
ing the collapsing and opening of the divider its longitu-
dinal and transverse partitions pivot with respect to
each other about the respective imaginary lines of inter-
section between their planes, which imaginary lines are
also indicated by dotted lines 17 and 17’ in FIGS. 3 and
4.

The collapsed dividers as seen in FIG. 4 may be
stacked on each other for transporting to and loading in
a carton divider inserting machine (not shown) from
which they are automatically dispensed one at a time
from the bottom of the stack, and then automatically
erected using air suction cup apparatus (not shown) and
inserted Into respective bottle cartons which pass
through the machine. Although for clarity the machine
itself and its parts have been omitted, FIG. 5§ illustrates

in somewhat diagramatic fashion the sequence of feed-

ing, erecting, and inserting of the dividers in such a
divider insert machine. |

That is, a stack of dividers is generally indicated by
reference numeral 120 in FIG. §, as the stack would
appear when loaded in the divider magazine of such a
machine. By the movement in the direction of arrows C
of a reciprocating feeder blade (not shown) of the ma-
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chine, the bottommost divider 12a 1s fed off the bottom
of the stack, as indicated by arrows D, while still in its
collapsed condition, to the dotted line position 12a in
FIG. 5. In that position it is grasped appropriately by air
suction cups (not shown) and erected, by pivoting its
transverse partition elements 13 in the direction of
arrow E to the illustrated full-line position of the di-
vider. Thereafter, the upright divider 12a is moved
laterally, in the direction of arrows F, into a carton 10
which 1s indexed into and out of the machine on its side,
as shown.

[t will be noted that, were the partition elements 13
and 14 not securely interlocked with each other, there is
a likelthood that any given divider 12 may become
wholly or partly disassembled, by complete or partial
separation of one or more of its partition elements, due
to any of such intended movements of the divider
through the divider-insert machine. However, in the
past such separation of the partition elements is more
likely when the divider is in its collapsed condition,
because the slot configurations by which the interlock
between any two intersecting partitions have previously
been produced, have been effective to prevent such
disengagement only when this divider is in its opened
condition. Thus, as previously mentioned and as now
will be described in detail, the present invention pro-
vides a partition slot configuration which is effective to
securely interlock the intersecting partitions while the
divider is in its collapsed condition, as well as while it is
in its opened or erected condition.

With reference to the transverse and longitudinal
partitions 13 and 14 as each is seen in its entirety for
example 1n FIG. 2, it will first be noted that the slot
configurations and interlocking elements of all the parti-
tions are the same. Of course, such is an advantage in
terms of uniformity of manufacture of all of the parti-
tions regardless of their lengths, and convenience of
assembly especially when cross-partitions of the same
length are being assembled to make the dividers 12.

Each of the planar partitions 14 and 13 as seen in
F1G. 2 has a plurality of cross-partition engagement
slots 16, 16’ which extend generally parallel to the op-
posite end edges 20, 20’ and 21, 21’ of the respective
partitions at equally spaced apart locations along the
length of the partition. The spacing apart of the slots 16
and 16’ determines the size of each bottle cell 15 (FIG.
1), as will be apparent.

With reference to either partition 14 or 13, the gener-
ally parallel opposite side edges 16a, 16b (or 16a’, 16b’)
of each slot 16 (or 16") extend inwardly from the open
end of the slot, generally indicated by numeral 16¢ (or
16c’) at the first edge 18 (or 18’) of the partition, to a
closed end 16d (or 164d’) of the slot at an intermediate
location across the width of the partition as shown. As
will also be apparent, any two cross-partitions 13 and 14
are assembled and interlocked by, for example, moving
the open end 16c of a slot 16 (or 16') of one of them into
the oppositely extending slot 16’ (or 16) of the other, the
width of each slot between its edges 16a, 16b (or 16a’,
16b’) being adequate to receive the thickness t (FIG. 2)
of the cross-partition.

The two partitions 13 and 14 are so moved together
to the fullest possible extend so that, when fully en-
gaged with each other, the edge provided by the closed
end 16d (or 16d’) of one will normally abut the edge
provided by the closed end 16d’ (or 16d) of the other.
The coming into abutment of these oppositely facing
end edges 16d (16d’) determines the depth of engage-
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ment of either partition with respect to the other. Al-
though here shown as being at the midpoint of each
partition, the location of such engagement may be at
another location within the width of either or both
partitions In the manner shown, for example, in the
aforementioned U.S. Pat. No. 2,920,782 (Butters) in
which the respective partitions extend only partly into
each other so that their respective upper and lower
edges do not lie in the same planes with those edges of
the cross-partitions.

At an intermediate location along the length of each
slot edge 16a (or 16a’) a locking tab 22 (or 22') projects
laterally into the path of the slot 16 (or 16) to provide
an abutment edge 22a (or 22a") which faces away from
the slot open end 16¢c (or 16¢’), i.e., in the direction
opposite to that of the abutment edge provided by the
slot closed end 16d (or 16d"). Preferably, and as shown,
this abutment edge 22a (or 22a’) projects perpendicu-
larly with respect to the slot edge 16a (or 16a’).

When any two cross-partitions such as the partitions

13 and 14 are interlocked, the locking tab 22 (or 22°) of

each will be received in a tab-receiving opening 23 (or
23) of the other partition, and i1ts abutment edge 22a (or
22a") will be in engagement with an abutment edge 23a’
(or 23a) which 1s provided by such opening, as best
understood by comparing FIGS. 2 and 3. It will be
noted that, with respect to any partition slot 16 (or 16°),
the edge 23a, 23a’ also faces away from the open end
16¢, 16¢’ of the slot, as does the tab edge 22a, 22a’. Thus,
and with particular reference to FIG. 3, 1t will be noted
that this engagement between the two oppositely facing
tab edges 22a, 22a’ and two oppositely facing edges 23a,
23a’ of the openings 23, 23° when any two cross-parti-
tions are interlocked, provides a pair of oppositely di-
rected abutment edge interfaces, at spaced apart loca-
tions along the imaginary line 17, 17’ of their intersec-
tion, which substantially prevents disengagement of the
interlocked partitions. That is, neither partition is easily
moved with respect to the other in either direction
along the line of intersection between them.

By reason of the straight edges 23b, 23b’, formed by
the respective tab-receiving openings 23, 23’ of the two
partitions, this two-directional interlock is maintained
even when the divider 12 1s in its collapsed condition as
shown in FIG. 4. That is, the straight edges 23b and 23b’
are respectively aligned with, and are in effect continua-
tions of the slot edges 16a, 16a’, on any partition and, as
illustrated in FIG. 4, the tab 22 of the interlocked cross-
partition 14 will overlap and is retained in position by
the edge 23b’ of the partition 13 when the divider 12 is
collapsed in the direction shown. It will be noted that
any pivoting or sliding movement of one partition with
respect to the other as would permit the partitions to
disengage while the divider is in its collapsed condition
is substantially prevented by such overlapping of the
tabs 22, 22’ with the tab retainer edges 23b’, 23b which
occurs on the same side of the collapsed divider.

The rigidity of the divider 12 in its opened condition
as shown in FIG. 3 is enhanced by a cross-partition
support tab 24 (or 24") which projects only part way
across the width of the slot 16 (or 16') from the side
edge 16b (or 16b") of the slot at its open end 16c (or
16¢’). That is, the distance of projection is such as will
firmly retain the cross-partition surface area 17 {or 17’)
against the first edge 16a (or 16a’) of the slot, consider-
ing that another portion of the cross-partition towards
its other end is restrained in the same direction by the
engagement interface between the respective substan-
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8
tially V-shaped closed ends 16b (or 16b’) of the engaged
slots, and by the engagement of the tabs 22 (or 22) with
edges 23b (or 23b’) of the respective tab-receiving open-
ings 23’ (or 23).

Although the slot width can be narrower to approaxi-
mately equal the partition thickness t, for convenience
in cutting during manufacture each slot 16, 16’ is made
wider than the thickness t of any partition. In the pre-
ferred embodiment, the slot width between the paraliel
side edges 16a, 16b (or 16a’, 16b") is 5/32 inch, whereas
the thickness t of any partition is approximately 3/64
inch. This relatively wide slot permits the partition to
slide easily together during assembly, and also accomo-
dates the momentary angular disposition of one parti-
tion 13 with respect to the other partition 14 which
takes place as they are being assembled, as the tab 22’ of
the partition 13, in effect, “rides over” the tab 22 of the
partition 14, as illustrated in FIG. 6. That is, as the slot
of the partition 13 is moved into engagement with the
oppositely facing slot of the partition 14 (or vice versa),
first its support tab 24’ and then its locking tab 22', and
finally its surface portion 26" between the closed end
16b’ of its slot and the edge 23a’ of its tab-receiving
opening 23, sequentially ride up the sloping edge 22b of
the tab 22 on the partition 14, as indicated by a compari-
son of FIGS. 6 and 7. During such movement the parti-
tion 13 pivots in the direction of the arrow G in FIG. 6.
Of course, because its corresponding elements must also
“ride over” the tab 22’ on the partition 13, the partition
14 will also assume an angular disposition with respect
to the partition 13, but in a direction displaced 90° with
respect to the direction of the first mentioned angular
disposition between the same partitions. Thus, the rela-
tively wide slots 16 and 16" minimize bending and possi-
ble distortion of the partitions, and cause them to slide
together more readily as i an automatic assembling
machine. In addition, the slot edge 16a, 16b’ is cham-
fered, as at 25 (or 25'), at the open end 16¢c, 16c¢’ of the
slot 16, 16" opposite to the cross-partition support tab
24, 24, to further minimize bending of the other parti-
tion during assembly.

As indicated in FIG. 7, the location of the arcuate
open portion 23c (or 23c’) of the tab-receiving opening
23 (or 23°), on the side thereof opposite the edge 23b, (or
23b’) and which initially receives the locking tab 22’ (or
22) of the cross-partition as the two are moved together,
is determined by the momentary maximum angular
relationship betwen the partitions as illustrated by dot-
ted lines in FIG. 7. This location of the open portion 23c
corresponds with the location of the tab 22’ of the parti-
tion which is being interlocked therewith as it arrives at
such maximum angular disposition. Of course the width
of the open portion 23c is sufficient to accomodate at
least the length of the peak edge 22¢’ of the saw-tooth
shaped tab 22' on the other partition.

Some flexing of both partitions 13 and 14 will occur
as they move into interlocking engagement. Thus, the
sizing and relationships of the comating elements is a
compromise between the amount of such flexing as can
be tolerated during a high-speed assembly operation
and the desire to achieve a close “snap in” fit as the
partitions attain their fully interlocked relationship.

Thus, with reference to FIG. 7, the innermost corner
252 (or 25a’) of the chamfered edge 2§ (or 25) is sub-
stantially aligned with the tab peak edge 22¢ (or 22c')
and the slot corner edge 16e (or 16¢’), the latter being
defined by the juncture between the slot edge 16b (or
16b') and the slope portion 16f (or 16f") of the same slot
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edge. The slope portion 16f (or 16f) is parallel to the
sloping edge 22b (or 22b") of the tab 22 (or 22') and is
spaced therefrom approximately the same distance as
the slot width between edges 16a (or 16a‘) and 16b (or
16b’), i.e., about 5/32 inch in the preferred embodiment.

The arcuate edge 16g (or 16g’) which extends from
the inner end of the slope portions 16f (or 16f') to the
closed end 16d (or 16d’) of the slot 16 (or 16') has a
radius of approximately 15/16 inch in the preferred
embodiment, and thus the opposite side edge of the slot
is faired around the tab 22 (or 22’) including its peak
edge 22¢ (or 22c’) so that the slot width i1s maintained,
and so that the arcuate portion 16g (or 16g’) guides the
slot closed end 16d (or 16d4") of the other partition into
abutting relationship with its slot closed end 16d (or
16d") as the surface portion 26’ (or 26) of the other
partition “rides off’’ the tab 22 during the assembly. In
other words, the arc of the portion 16g approximates
the locus of imaginary points generated by the slot
closed end 16d’ of the other partition during the move-
ment of the other partition in the direction of arrow H
in FI1G. 7 beyond its maximum angular disposition indi-
cated by dashed lines in that Figure.

When the partitions 13 and 14 are fully interlocked as
indicated by the full line showing in FIG. 7, the surface
portion 26 (or 26') of one partition lies against a second
straight edge portion 16h (or 16h") of the other (i.e., the
portion 26" of partition 13 lies against slot edge portion
16h of partition 14 in FIG. 7), the length of the slot edge
portion 16h (or 16h’) being substantially equal to the
length of the portion 26 (or 26’) between the slot closed
end 16d (or 16d°) and the abutment edge 23a (or 23a’) of
the tab-receiving opening 23 (or 23'). As will be noted,
the slot edge portion 16h (or 16h’) is aligned with the
slot edge 16a (or 16a’) and with the tab retainer edge
23b (or 23b°) of the tab-receiving openings 23 (or 23").

For the same reasons, the configurations of the oppo-
site side edges 23d and 23e of the somewhat triangular-
shaped tab-receiving opening substantially correspond
with the locus of imaginary points generated by the
bite-edge 22a’ of the tab 22’ and by its opposite sloping
edge 22b’ as the tab 22’ on the other partition moves, in
the direction of arrow H in FIG. 7, within the tab-
receiving opening 23 during assembly. That is, the in-
nermost edge 23d is arcuately shaped, and somewhat,
parallels the arcuate slot edge portion 16g as will be
noted in FIG. 7, and such arcuate shape generally cor-
responds with the path of the tab bite-edge 22a’ of the
other partition during the assembly of the two parti-
tions. The opposite tab-receiving opening edge 23e is
substantially straight, and generally corresponds with
the path of the tab sloping edge 22b’ during such assem-
bly.

It will further be noted that the length of the tab-
retainer edge 23b is substantially equal to the length of
the tab 22’ between its bite-edge 22a’ and the foot end
22d’ of its sloping edge 22b’.

Thus, when any two cross-partitions 13 and 14 are
assembled, they are rigidly interlocked by the close-fit
of their parts as well as by their described features,
when the assembled divider is both in its opened condi-
tion and in its collapsed condition. The interlock is
retained in both directions along the imaginary line 17,
17 of their conjuncture by the pair of oppositely di-
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seen in FIG. 7. The interlock is further enhanced by the
third abutment interface provided by the abuting en-
gagement of their slot closed ends 16d, 16d’, also seen in
FIG. 7.

Referring now to a comparison between FIGS. 8 and
9, it will be understood that the tab 22’ and tab-receiving
opening 23" in an alternative embodiment 13" or 14" of
the interlocking partitions may be disposed nearer to
the respective partition edges 18" or 19" as illustrated in
FIG. 9, rather than centrally of the partition as in the
preferred embodiment whose illustration is repeated in
FIG. 8. However, referring to the alternative embodi-
ment shown in FIG. 9, it will be noted that the length of

~ the slot edge portion 16h'’ adjacent to the tab edge 222"
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partitions by the respective abutments between the tab
bite-edges 22a, 222’ and the tab-receiving opening abut-
ment edges 23a, 23a’ of each partition, as perhaps best

must always be at least equal to the length of the surface
portion 26" between the closed end 16d”’ of the slot and
the abutment edge 23a" of the tab-receiving opening
23", so that the portion 26" of one partition can be
received in the opening defined by the opposite slot
edges 16h" and 16g” and tab edge 22a” of the other
partition.

As a further alternative, and although not illustrated,
the edge portion 16h, 16h’ or 16h’”’ could be made longer
sO as to eliminate the third abutment interface between
the slot closed ends 16h, 16h’ or 16h", if desired for any
reason, although the still interlocked assembly would
not be as rigid as in the preferred arrangement.

Referring again to the FIG. 9 embodiment, it will also
be noted that the tab-receiving opening 23" will be
more elongated in order that its open portion 23c”,
opposite the tab-retainer edge 23b", will be positioned
to receive the tab 22" of another partition as the two are
assembled. In this regard it will be noted from the
dashed line showing that the substantially straight line
relationship between the open portion 23c”, tab peak
edge 22¢c”, slot corner edge 16e"’ and chamfered portion
corner 25a" is maintained 1n the alternative embodi-
ment, as in the preferred embodiment of FIG. 8 as pre-
viously described.

Further, 1t should be noted that, although in the pre-
ferred embodiment and in the illustrated alternate em-
bodiment of FIG. 9 the slot end 16d (or 16d’ or 16d”) is
located at the center of the width of the partition so that
the corresponding partition edges 18, 19 (or 18, 19’ or
187, 19”) of the assembled divider are within the same
plane, the slot closed end 16d (or 16d’ or 16d’’), the tab
22 (or 22’ or 22""), and the tab-receiving opening 23 (or
23 or 23’) may be relocated nearer to either of the
partition edges 18 or 19 (or 18', 18", 19’ or 19”), prefera-
bly towards the edge 18 (or 18" or 18”), where in the
assembled carton divider the top and bottom edges of
the longitudinal and transverse partitions are not in-
tended to lie within the same respective planes. It will
also be understood that, so long as the slot configura-
tions of the interlocking partitions coincide, the height
of either of the two partitions may be less than that of
the other, if desired.

Referring again to FIGS. 3 and 4, the end edges 20,
20’ of both the transverse and the longitudinal partitions
13, 14 have a notch 27, 27 ‘therein [the] 7o assist in
identifying the proper direction in which to collapse the
divider 12 from 1its erect condition as shown in FIG. 3 to
its correctly collapsed condition as shown in FIG. 4 in
which the locking tabs 22, 22’ appear on the same side of
the divider. As seen in FIG. 4, when the divider i1s
properly collapsed, the direction identification notches
27, 27" all face or point in a common direction.



Re. 31,176

11

If the divider 12 were to be collapsed in the opposite
direction (not illustrated), 1.e., in the direction opposite
to arrows B in FIG. 3, the tabs 22, 22’ would not over-
lap the tab retainer edges 23b, 23b’ of the tab-receiving
openings 23, 23’ and the divider would not be rigidly 5
interlocked in such collapsed condition. In fact, the
partitions 13 and 14 would separate fairly easily, and
such suggests that the divider 12 can be easily disassem-
bled, should such become necessary for any reason,
simply by collapsing the divider in the direction oppo-
site to arrows B and then separating the partitions.

Thus has been described a divider for inserting into a
bottle-carrier carton, and the partitions from which
such carton divider is assembled, which achieves all of
the objects of the invention.

What i1s claimed is;

1. A collapsible carton divider having at least one
substantially planar partition and one substantially pla-
nar cross-partition interlocked therewith along an imag-
inary line of intersection between their respective
planes, each said partition and cross-partition having
parallel and opposite first and second edges and parti-
tion interlock means for interlocking with each partition
which interlocks therewith, each said partition inter-
lock means comprising means defining an open-ended
siot having opposite side edges extending inwardly
from said first edge thereof and being spaced apart a
distance which 1s substantially greater than the thick-
ness of the partition and a closed-end thereof located
intermediate said first and second edges of the partition,
a surface portion aligned with said slot and which deter-
mines, and extends beyond, said closed end of the latter
towards said second edge of the partition, means defin-
ing a locking tab projecting from one of said side edges
of said slot and [providing having length extending 35
along an intermediate portion of said slot length to provide
a first abutment edge facing away from the open end of
said slot and extending adjacent, and laterally with respec!
fo said imaginary line of intersection between the planes of
the interlocked partitions, and means defining a tab- 40
receiving opening within said surface portion and pro-
viding a second abutment edge [aligned with said first
abutment edge and also} facing away from the open
end of said slot, said surface portion on each of [said}
the interlocked partitions being received in said slot of 45
its interlocked partition and said locking tab on each of
said interlocked partitions being received in said tab-
receiving opening of its interlocked partition, said inter-
locked partitions being pivotable in either direction
along all of said iines of intersection whereby said di- 50
vider may be pivoted from an open condition thereof
defined by a substantially angular disposition of each
said partition with [resepct] respect to each said inter-
locked cross-partition to either of two collapsed condi-
tions thereof depending upon the direction of said piv-
oting from said open condition, either of said collapsed
conditions being defined by a substantially adjacent and
parallel disposition of each said partition with respect to
cach said interlocked cross-partition, [said the first
abutment edges on the respective of said partitions re-
spectively abutting [said} the second abutment edges
on the respective of said interlocked partitions when
said divider s in [either} a first of its said collapsed
conditions and in its said open condition, said tab-
receiving opening of each said partition further provid-
ing a tab-retainer edge aligned with said one side edge
of said slot from which said locking tab projects, each
said tab-receiving opening having a configuration including
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respective opposite side edge portions each extending away
Jfrom said tab-retainer edge to receive said locking tab of its
said interlocking partition and guide the same into abut-
ment with said tab-retainer edge as said partition and
cross-partition are being interlocked, the direction of each
of said opposite side edge portions being both away from
said imaginary line of intersection in the direction of lat-
eral projection of said locking tab and towards said first
edge of said partition, said second abutment edge being
adjacent to said tab-retainer edge, the distance of projec-
tion of said locking tab on each of said partitions being
substantially greater than the thickness of the partition
whereby said locking tabs overlap the respective of said
tab-retamner edges of said tab-receiving openings with
which said locking tabs are respectively associated
when said divider is collapsed in one direction to [a]
said first of said two collapsed conditions thereof, all of
said locking tabs in their said overlapping positions then
being on the same side of said divider, and whereby
disengagement of said interlocked partitions by move-
ment of one with respect to another in either direction
along any of said lines of intersection is substantially
prevented when said divider is in both its said first col-
lapsed condition and its said open condition.

2. A collapsible carton divider according to claim 1
wherein each of said one partition and cross-partition
has [noich} means [at a location along one of its
peripheral edges] which identifies [only] said one
direction of collapsing of said divider and which direc-
tionally corresponds with similar [notch} means on
the other partition when said divider is in its said first
collapsed condition.

3. A collapsible carton divider according to claim 1
wherein said locking tab on each said partition and
cross-partition has substantially saw-toothed configura-
tion providing a bite-edge portion including said first
abutment edge facing away from said open end of said
partition slot [and}, a sloping edge portion facing
towards said open end of said partition slot, and a peak
edge portion of said tab conjoining said bite-edge and
sloping edge portions [conjoining to define a peak edge
portion of said tab]}, the other side edge of said partition
slot having a first length portion which extends substan-
tially parallel to said sloping edge portion of said tab on
the partition to a location therealong which is substan-
tially adjacent to said peak edge portion of the tab and
a second length portion parallel to said one of said side
[ edge] edges of said partition slot and conjoining with
its said first length portion, said first length portion
being spaced from said sloping edge portion, and said
second length portion being spaced from said one side
edge respective distances each of which is substantially
greater than the thickness of the partition, said tab-
receiving opening of each said partition having a con-
figuration providing an open portion thereof substan-
tially in alignment with said tab peak edge portion of the
partition and the location of said conjoining of said first
and second length portions of said other side edge of
said partition slot, said open portion of the tab-receiving
opening on each said partition being disposed to receive
said tab peak edge portion of the other of said partitions
during assembly of said carton divider.

4. A collapsible carton divider according to claim 3
wherein said other side edge of said partition slot of
each said partition and cross-partition further includes a
[ substantially arcuate] length portion extending from
sald location of said conjoining of said first and second
length portions thereof to the closed end of said parti-
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tion slot for engaging and urging said interlocked partition
against said one side edge of said partition slot, the [arc]}
shape of said [arcuate} length portion substantially
coinciding with the locus of imaginary points generated
by said closed end of said slot of the partition which
interlocks therewith during assembly of said carton
divider.

5. A collapsible carton divider according to claim 3
wherein each of said partitions and cross-partitions
further has a partition support tab projecting from said
other side edge of said slot of the partition substantially
adjacent to said open end of the slot, said partition sup-
port tab projecting into said slot a distance which is less
than said spacing distance between said opposite side
edges thereof by an amount which is substantially equal
to the thickness of that one of said partitions which is
interlocked therewith whereby said interlocking there-
between is substantially rigid.

6. A collapsible carton divider according to claim 3
wherein said spacing distances are each equal to sub-
stantially twice the thickness of the partition.

7. A collapsible carton divider according to claim 3
wherein said closed end of each partition slot 1s dis-
posed at a location which is midway between said first
and second abutment edges of the partition, said closed
ends of the respective slots of said interlocked partitions
being in abutting engagement with each other thereby
together defining a third abutment edge interface be-
tween each said partition and interlocked partition
along said line of intersection therebetween.

8. A collapsible carton divider according to claim 1
wherein said opposite side edges of each said slot are
spaced apart a distance equal to substantially twice the
thickness of the partition.

9. A planar partition for assembling with at least one
similar partition to make a carton divider, said partition
having parallel and opposite first and second edges and
a pair of opposite end edges which together define the
planar area of said partition, means defining an open-
ended slot having opposite side edges extending in-
wardly from said first edge of the partition and being
spaced apart a distance which is substantially greater
than the thickness of said partition for receiving the
thickness of a similar partition, said slot having length
extending from an open end of the slot at said first edge
to a closed end thereof located intermediate said first
and second edges of the partition, means defining a
locking tab projecting from one of said side edges of
said slot a distance substantially greater than the thick-
ness of the partition and having length extending along
an intermediate portion of said slot length to provide a
first partition abutment edge facing towards said second
partition edge and being spaced a distance away from
said closed end of the slot, said tab-receiving opening
having a configuration including respective opposite side
edge portions each extending away from said tab-retaining
edge to receive said locking tab of said similar partition and
guide the same into abutment with said tab-retaining edge
as said partition and said similar partition are being assem-
bled, the direction of each of said opposite side edge por-
tions being both away from said tab-retaining edge in the
direction of lateral projection of said locking tab and
towards said first edge of said partition, said second abut-
ment edge being adjacent to said tab-retaining edge, said
locking tab having substantially saw-toothed configura-
tion providing a bite-edge portion including said first
abutment edge facing towards said second edge of the
partition [and}, a sloping edge portion facing towards
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said first edge of the partition, and a peak edge portion of
said tab conjoining said bite-edge and sloping edge por-
tions [conjoining to define a peak edge portion of said
tab], the other of said side edges of the slot extending
continuously between said open and closed ends of said
slot and having a length portion which extends substan-
tially parallel to said sloping edge portion of the tab to
a location therealong which is substantially adjacent to
said peak edge portion of the tab [and a substantially
arcuate length portion extending from said location
therealong to said closed end of the slot, the arc of said
arcuate length portion substantially coinciding with the
locus of imaginary points generated by said closed end
of said slot of said similar partition when assembling the
two partitions, ], said other side edge length portion
being spaced from said sloping edge portion of said tab
a distance which is substantially greater than the thick-
ness of said partition, and means defining a tab-receiving
opening providing a second partition abutment edge
[aligned with, but] spaced away from said closed end
of said slot towards said second edge of the partition
and further providing a tab-retaining edge aligned with
said one side edge of said slot, and having configuration,
and extending outwardly from its said tab-retaining edge
to receive said locking tab of said similar partition and
guide the same into abutment with said tab-retaining edge
as said partition and said similar partition are being assem-
bled, said second abutment edge being adjacent to said
tab-retaining edge, the distance between the first said
partition abutment edge and said closed end of said slot
being at least equal to the distance between said closed
end of said slot and said second partition abutment edge.

10. A planar partition according to claim 9, wherein
said distance between the first said partition abutment
edge and said closed end of said slot is substantially
equal to said distance between said closed end of said
slot and said second partition abutment edge, whereby
said closed end of said slot provides a third partition
abutment edge facing towards said first partition edge.

11. A planar partition according to claim 9 wherein
said other side edge of said slot includes a second length
portion parallel to said one side edge of said slot and
conjoining with 1its first said length portion, said tab-
receiving opening having a configuration providing an
open portion thereof substantially in alignment with
said tab edge portion and the location of said conjoining
of said first and second length portions of said other side
edge of said slot and disposed to receive the peak edge
portion of a similar locking tab on a similar partition
during said making of a carton divider.

12. A planar partition according to claim 11 wherein
the periphery of said tab-receiving opening includes a
first length portion defining said open portion thereof, a
straight-length portion opposite to said first length por-
tion and defining said tab-retaining edge, and respective
and opposite length portions defining said opposite side
edge portions and extending between and joining the
respective ends of said first length portion and said
straight-length portion, that one of the last said length
portions which is nearest said closed end of said parti-
tion slot, providing said second abutment edge of the
partition.

13. A planar partition according to claim 12 wherein
at least said one of the last said length portions which
provides said second partition abutment edge has [sub-
stantially arcuate] shape [generally paralleling said
arcuate length portion of said other side edge of said
partition slot] substantially coinciding with the locus of
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imaginary points generated by said bite edge portion of said  opening has shape substantially coinciding with the locus of
locking tab of said similar partition when assembling the imaginary points generated by said sloping edge portion of

two partitions. * ' said locking tab of said similar partition when assembling
14. A planar partition according to claim 11 which the two partitions.

f“fthﬁ-‘f comprises a chamferls.:d portion Pf said one of 5 18. A carton divider according to claim 1 wherein said
said s:de_ gdge& of said slot ad_].at_::ent to said first edg_e of tab-receiving opening of each said partition has size and
the partition, and a cross-partition support tab project- configuration permitting said locking tab on the respective
ing from said other side edge of said slot at a location of said interlocked partitions to pass therethrough to disen-

along the length thereof which is substantially opposite gage said interlocked partitions when said divider is col-

to said‘ chamfered P?rtion of said one s.ide edge of tl?e 10 lapsed to said second of said two collapsed conditions
slot, said cross-partition support tab projecting into said thereof

slot a distance which is less than the distance between . . .
said opposite side edges of the slot by an amount which 19 A carton divider a::cardm:g foany oj:c!mms I-Sor 18
1s substantially equal to the thickness of said partition. wher?m the_lf:'ngt}f of saia ajjsa:d tab-reramajr edge on each
15. A planar partition according to claim 9 wherein 15 of mfd pamrmn:s ts.subsfannaﬂy eq.uf:l' to said length of the
sald spacing distances are each equal to substantially locking tab on its m.rgrlacked par fition. _
20. A planar partition according to claim 9 wherein said

twice the thickness of the partition. pt _ | :
16. A planar partition according to claim 9 wherein said tab-receiving opening extends away from its said tab-

other side edge of said slot further has a substantially retaining edge a distance greater than said distance of
arcuate length portion extending from said location there- 20 Projection of said locking tab and is configured 1o permit a
along which is substantially adjacent to said peak edge  Similar locking tab, on a similar partition which is inter-
portion of said tab, to said closed end of the slot, the arc of  locked therewith, to pass therethrough as the interlocked
said arcuate length portion substantially coinciding with  partitions are pivoted in one direction inte adjacent, paral-
the locus of imaginary points generated by said closed end el relation with respect to each other.

of said slot of said similar partition when assembling the 25  21. A planar partition according to any of claims 9-17 or
two partitions. 20 wherein the length of said tab-retainer edge is substan-

17. A planar partition according to claim 13 wherein the tially equal to said length of the locking tab.
other of said opposite length portions of said tab-receiving = s ok x
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Signed and Scaled this

Ninefeenlh Dly Of July 1983

ISEAL]}
Attest:

GERALD J. MOSSINGHOFF
Attesting Officer - Commissioner of Patents end Trademarks



UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : Re. 31,176
DATED . March 15, 1983
INVENTOR(S) - Wallace 0. Raubenheimer

It 1s certified that error appears in the above-identified patent and that said Letters Patent is hereby
corrected as shown below:

Column 13, lines 54-64, after the comma (,) 1n line 54 and
before the last word "said" in line 64, delete all of the

italicized wording, "said tab-receiving opening having...to

said tab-retaining edge,", and substitute --said first
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to the line of said one of said side edges of said slot,--
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and substitute --said tab-receiving opening having a
configuration including respective opposite side edge portions

each extending away from said tab-retaining edge to recelve
said locking tab of said similar partition and guide the same
into abutment with said tab-retaining edge as said partition
and said similar partition are being assembled, the direction
of each of said opposite side edge portions being both awa
from said tab-retaining edge in the direction of lateral
brojection of said locking tab and towards said first edge of
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