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EFFICIENT SHEET STACK PACKAGING TECHNIQUE

FIELD OF THE INVENTION
This invention relates to the loading of stacks of sheet material, such as sheets

of labels, into boxes.

BACKGROUND OF THE INVENTION
At the present sheets of labels are loaded into two-part boxes manually. More
specifically, in the loading of a conveyor line, four people are involved in the steps
of picking up a stack of sheets, placing the stacks into box bases, putting a separate
lid onto each box, and placing the boxes on the conveyor for plastic shrink wrapping

of the loaded boxes, and loading the boxes into shipping containers.

SUMMARY OF THE INVENTION

Accordingly, a principal object of the present invention is to automate the
packaging of stacks of sheet material such as label sheets, sheets of blank business
cards, and similar sheet material.

One aspect of this invention involves the use of shallow boxes which have a
base and an integral lid which may be folded down to close the box as part of the
automated loading process.

In one specific illustrative system for implementing the invention, the
automated system for packaging stacks of sheets may include the following:

(a) a sheet stacker for stacking predetermined numbers of individual
sheets into a stack;

(b) an accumulator having successive spaces or slots for receiving
stacks of sheets from the sheet stacker at an input poini and for dispensing
stacks of sheets at an output point with some of the slots being filled with
sheets and others being empty, and moveable arrangements for varying the
proportion of filled and empty slots so that the accumulator can continue to

receive stacks of sheets if the output from the accumulator is delayed;
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() asupply of scored unfolded blanks for forming the shaliow boxes;

(d) a pre-breaking station for pre-folding the box blanks so that they
may be readily formed into the final box configuration;

(e) a first adhesive application station for receiving boxes from the pre-
breaking station and applying adhesive to selected base areas of the boxes;

(f) a first conveyor including a series of buckets shaped to receive the
bases of the boxes for holding the bases while the base adhesive is setting, to
permanently configure the bases of the boxes, while the foldable lids are open;

(g) a second conveyor for receiving the stacks of sheets from the
accumulator;

(h) a cartoner coupled to the second conveyor for loading successive
stacks of sheets into the open boxes with the bases of the boxes being in the
buckets of the first conveyor;

(1) a second adhesive application station for applying adhesive to
selected areas of the lids of the boxes after the stacks of sheets have been
loaded into the boxes; and

() abox closure station for folding the lids down to mate with the base
of each said box and to enclose each of said stacks of sheets in a separate
shallow box.

In accordance with another somewhat broader aspect of the invention, the
system may include a supply of the unfolded shallow boxes with integral lids
preferably pre-scored to fold easily, and a conveyor line with "buckets" to receive
the bases of the shallow boxes. Adhesive is applied to the bases of the boxes, and
they are depressed into the conveyor line buckets. Stacks of sheets are then loaded
into the boxes. Adhesive is applied to the integral lid and it is folded down to
complete the box. v

In accordance with a feature of the invention, a special type of accumulator
may be employed in the course of providing timely stacks of the sheet material for
loading into the boxes. The accumulator or accumulators have a series of slots for

receiving stacks of sheet material from a stacker. The sheet material is loaded into
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the accumulator at one or more input points and is delivered to an output point. The
accumulator, in practice, has some slots which are filled with stacks of sheet
material and some which are empty, with the slots being mounted on an endless belt
or chain extending between the input point and the output point. This belt or chain
is configured to permit varying the number of stacks of sheet material between the
input and output points, so that the accumulator acts as a buffer between the sheet
stacker apparatus and the conveyor leading to the cartoner box loading point.

Another aspect of the invention involves the possible use of two or more
accumulators, feeding a single output conveyor, thereby accommodating stackers or
presses operating at different speeds, associated with respectively different
accumulators.

Advantages of the accumulator used in the system include: (1) the buffering
feature discussed above, so that short time blockage of the loading operation is
accommodated, for example; (2) inverting the stacks of sheet material which may be
oriented upside-down by the stacker; (3) the acceptance of stacks of sheet material at
different levels, as the stacks may be provided at different levels by the stackers:
(4) accommodating presses or stackers running at different speeds, as noted above,
when more than one accumulator is used; and (5) providing a "first-in, first-out" or
"FIFO" mode of operation of the accumulator. Incidentally, this FIFO mode of
operation is desirable, as there is some tendency for stacks of label sheets to curl if
they are unconstrained, under certain ambient conditions.

It may also be noted that the use of boxes having integral bases and lids
simplifies the automation process in closing the lid on filled boxes, as compared with
more complex arrangements which would be required for mounting separate lids
onto separate filled box bases.

An additional advantage involves the reduction in.direct labor costs, and the
resultant substantial reduction in the loading cost per box.

Other objects, features and advantages of the invention will become apparent

from a consideration of the following detailed description and the accompanying

drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagrammatic view of a complete system illustrating the principles
of the invention;

FIG. 1-1 is an enlarged schematic detail of the lower ends of one of the
accumulators of Fig. 1;

FIG. 2 is a more complete showing of the cartoning portion of the system of
FIiG. 1;

FIG. 3 is a more complete showing of the case packing portion of the system
of FIG. 1,

FIG. 4 is a plan view of a scored blank for forming the shallow boxes having
integral bases and lids used in the system of FIG. 1;

FIG. 5 is a perspective view of one of the shallow boxes having integral bases
and lids; and

FIG. 6 is a detail showing the layered construction of the shallow boxes.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring more particularly to the drawings, Fig. 1 is an over-all system view
illustrating the principles of the present invention. In considering system of Fig. 1,
label sheets to be packaged arrive at points 12 and 14 at the input to two stackers,
one of which is shown at reference numeral 16. Box or carton blanks, of the type
shown in Fig. 4 are stacked up at reference numeral 18 in Fig. 1. Stacks of
paper 20 and 22 are supplied from the stacker 16 at different levels to the inputs of
accumulator 24, with a similar series of stacks of paper or label sheets being
supplied to the second accumulator 26.

The stacks of paper are held in slots between plates 25 (see, Fig. 1-1)
extending outwardly from the accumulators 24 and 26. They are carried from the
input points where the stacks of label sheets or other stack material is supplied from
the stackers such as stacker 16 to the output point from the accumulator where the
stacks of sheets are deposited on the conveyor 28. The stacks of sheets from the

conveyor 24 maybe alternated with the stacks of sheets from the accumulator 26, as
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shown in Fig. 1. Alternatively, the conveyor 28 may receive stacks of sheets only
from one or the other of the two accumulators, and may receive more from one than
the other in cases where the stackers, or the presses supplying sheet material to the
stackers, work at different speeds. In addition, small stacks of sheet materials of
different types may be stacked up on top of one-another to form a mixed full stack
of different sheets, such as label sheets of different size labels, for loading into a
single box.

Stackers of the type shown at reference numeral 16 in Fig. 1 are available
from Gannicort, Lid., 111 Finchdene Square, Unit 7, Scarborough, Ontario,
Canada MTX 147, and accumulators such as those shown at reference numerals 24
and 26 are available from Rolco International, 2424 Progress Court, Neenah,
Wisconsin, 54957-0385.

Concerning specific details of the accumulators 24 and 26, reference will be
made to accumulator 26 for convenience. From the point where the stacks of sheets
are received at the right hand column 32 of accumulator 26, the endless belt or chain
support upon which the stack carrying vanes, forming slots, are mounted, passes up
over the top 34 of the right hand side of the accumulator down through a loop 36
which includes a series of slots which are filled with stacks of sheet material, up to
the top 38 of the left hand side of accumulator 26 and on down the lefthand side 40
of the accumulator to the output point 42 where stacks of sheet material such as the
stack 44 are deposited on conveyor 28.

The inner, lower loop 46 of the flexible accumulator belt or chain is of course
empty of stacks of sheet material as it extends through the loop and back to the input
point on side 32 of the accumulator 26. As indicated by the two-headed arrow 48,
the loops 36 and 46 may be moved upwardly or downwardly as the assembly 50 is
shifted vertically in its position. This capability permits buffering of the rate of flow
from the stackers relative to the rate of pickup of stacks from the accumulator onto
the conveyor belt 28. Thus, if the conveyor belt 28 stops because of some problem,
stacks of paper may continue to be loaded onto the right hand side of the

accumulator, and the assembly 50 with its idler wheels may be moved downwardly
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is empty of stacks of material becomes shorter. Of course, at this time, the lefthand
side 40 of the accumulator 26 is maintained stationary, with no additional stacks
being off-loaded to the conveyor 28. The showing of Fig. 1 is purely diagrammatic,
and the assembly 50 would in practice be mounted on rails to readily move up and
down, in accordance with the accumulator product available from Rolco
International, as noted above.

Of course, the mode of operation of the accumulator 24 is substantially the
same as that described hereinabove for accumulator 26, with the proviso that each of
thee two accumulators may be operated at different speeds, for example, to
accommodate different output rates from the product stackers.

FIG. 1-1 is an enlarged diagramatic showing of the lower end of either of the
accumulators 24 or 26. In Fig. 1-1, the stacks of paper or label sheets 20' and 22"
are being loaded into slots between successive vanes 25 secured to the flexible belt
or chain27. To the left in Fig. 1-1, the stacks of sheet material designated by
reference numeral 29 are being off loaded onto conveyor 28'. The vanes 25 in the
region 46'
of Fig. 1-1 are empty of stacks of sheet material, with the loop 46' forming part of
the buffering structure discussed hereinabove.

The conveyor 28 transports the stacks of label sheets or other paper products
to the cartoner 52. The nature of the cartoner 52 is shown in greater detail in
Fig. 2. At the righthand end of Fig. 2 is shown the stack of box blanks 18, such as
those shown in Fig. 4 of the drawings. The steps of pre-breaking or partially
forming the boxes is indicated at reference numeral 54, and the next step is the
application of hot melt adhesive at the box base adhesive applicator station 56.
From this station, the bases of the boxes are placed down into recesses or
"buckets" 58 to hold the bases of the boxes firmly in position, while the adhesive
sets. A mandrel may be employed to push the boxes down into the buckets or box

retaining stations, and vacuum hold down arrangements may also be used.
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Stacks of sheet material such as the stacks 60 are supplied to the cartoner 52
by the conveyor belt 28. The cartoner, such as that available from Langen
Packaging, Inc. of 6154 Kestral Road, Mississauga, Ontario, Canada, L5T 122,
includes a loading apparatus which receives the stacks of labels, and then has a pair
of doors which open like bomb bay doors to drop the stacks of sheets of paper 60
into the open boxes which are recessed into the buckets 58. Other arrangements for
loading the stacks of paper into the boxes could also be employed; for specific
example the conveyor 28 could have an end section with an extending nose, which
retracts, to deposit the stacks of paper into the boxes.

Following the loading of the stacks of sheets of paper into the boxes, the boxes
move along the conveyor line 60. At an adjacent station, additional material such as
instructions or advertising 62 may be loaded into the open boxes. At station 64, hot
melt is applied to tabs 66 (see Fig. 4) of the box lid, and the lid sides are folded into
their final assembled position. At the next station 68, the lids are folded down to the
closed position, as indicated by the boxes 70, in Fig. 2.

Returning now to Fig. 1, the closed and loaded boxes are then enclosed in
plastic sheet material at the form fill seal wrapper station 72, and the shrink wrap
step is completed in the shrink tunnel 74 where the plastic wrap is heated so that it
forms a tight fit around the loaded boxes.

Incidentally, the hot melt glue dispensers are available from Nordson
Corporation, 11475 Lakefield Drive, Guluth, Georgia, 30155. In addition, the
shrink film wrapper and the shrink tunnel are available from the Shankiin
Corporation, 100 Westford Road, Ayer, Massachusetts, 01432.

From the shrink tunnel 74, the loaded and sealed boxes are supplied to the
case packer 78, which assembles boxes of the packaged sheet material into
protective outer boxes, and prepares them for shipment. One source for the case
packer is FMS Manufacturing Company, 7020 W. Sunnyview Avenue, Visalia,
California, 93291.

Fig. 3 is a more detailed showing of the packing steps. Specifically, the outer

cartons 82 are formed into large boxes 84, the loaded boxes 86 from the
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conveyor 60 are stacked into stacks of boxes 90, and the outer cartons are assembled
over these stacks and are sealed by tape 92 to form the final shipping packages 94,

Turning now to Fig. 4 of the drawings, the bottom 102 of the box is formed
integrally with the top 104 to permit easier packing and immediate closing of the
boxes, as described hereinabove. The boxes are scored as indicated, for example, at
score lines 106, 108, and other score lines shown within the perimeter of the box
blank. The box bottom 102 has four tabs 110, to which hot melt adhesive is applied
(see, station 56 in Fig. 2) prior to final folding of the base and insertion into the
buckets 58 as discussed in connection with Fig. 2 of the drawings. The lid 104 has
two glue tabs 66 to which the hot melt adhesive is applied at station 68 of Fig. 2
before the top 104 is folded into its final configuration and closed.

Referring now to Fig. 5 of the drawings, the configuration of the box in its
fully formed state it is shown, with the tabs 110 external to the base of the box being
shown
holding the base together. However, the tabs 66 for the top 104, are not shown, as
they are concealed in the particular perspective view of Fig. 5.

Fig. 6 is a cross sectional view taken along lines 6-6 of Fig. 4, and shows one
possible layered construction of the box. Specifically, the box walls may be less
than 1/16 of an inch thick, and may include three layers, an outer layer 112, an
inner layer 114, and an intermediate corrugated layer 116. With this construction,
scoring and pre-breaking functions are preferably involved to facilitate the steps of
forming, loading and closing the boxes, so that the resultant box will maintain its
fully formed configuration, without any of the sides bowing out or otherwise
departing from the desired rectilinear configuration. It may also be noted that the
boxes may be formed of plastic (corrugated, or non-corrugated), or of solid fiber
board. In addition, instead of hot melt glue, the boxes may be held together using
water based cold glue, pressure sensitive adhesive or staples; or for plastic boxes,
R-F sealing, or sonic welding, or heat sealing may be employed.

It is further noted that it is often desirable to insert additional sheet material

into the product boxes, and this may be accomplished by the product stacker 121,
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see FIG. 1. This may be in the nature of samples of new products, or the like. The
product stacker 121 may be obtained from Multifeeder Technology, 2905 Country
Drive, Suite 100, Little Canada, Minnesota, 55117.

Concerning dimensions, the boxes are normally intended to contain sheets of
labels having a nominal size of 8 1/2 inches by 11 inches, or A4 paper, and
accordingly, the boxes are less than 9 inches by 12 inches in size, and normally less
than 1 inch in height. However, departures from these dimensions to accommodate
special needs are to be expected, with dimensions from 3" by 5" up to 11" by 17",
for specific examples.

In addition to the sources of equipment identified in the foregoing body of this
specification, additional equipment for use in the system described hereinabove may
be obtained from the following companies, with the indicated equipment being listed
with the companies:

1. ELECTRICAL CONTROL Allen Bradley Company
HARDWARE 1201 S. Second Street
Milwaukee, WI 53204

2. LABELLER Eagle Automation
2804 West LeFevre
Sterling, IL 61081

3. CODE DATER Diagraph Corporation
3401 Rider Trail South
Earth City, MO 63045

4. LABELLER Avery Dennison Corporation
7722 Dungan Road
Philadelphia, PA 19111

In the foregoing detailed description, specific equipments and arrangements
have been set forth for purposes of illustration. However, it is to be understood that
comparable equipment performing substantially the same functions may be
substituted for the equipments which have been identified and that different sheet
products may be packaged. Thus, by way of example and not of limitation, the

stacks of sheet material may be fan-folded material, instead of stacks of separate
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individual sheets. When fan folded stacks of sheet material are being handled,
apparatus for supplying successive stacks of fan folded sheets are substituted for the
stackers at the input to the accumulators. Accordingly, the present invention is not
limited precisely to the arrangements shown, and to the specific equipments

5  specified.
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CLAIMS

What is claimed is:

1. A system for the loading of stacks of sheet material into shallow product
boxes having integral lids which may be folded down to close the boxes; said system
comprising:

(@) a sheet stacker for stacking predetermined numbers of individual

5 sheets into a stack;

(b) an accumulator having successive spaces or slots for receiving
stacks of sheets from said sheet stacker at an input point and for dispensing
stacks of sheets at an output point with some of said slots being filled with
sheets and others being empty, and moveable arrangements for varying the

10 proportion of filled and empty slots so that said accumulator can continue to
receive stacks of sheets if the output from the accumulator is delayed;

(c) asupply of scored unfolded blanks for forming said shallow boxes;

(d) a pre-breaking station for pre-folding said blanks so that they may
be readily formed into the final box configuration;

15 (e) a first adhesive application station for receiving boxes from said
pre-breaking station and applying adhesive to selected base areas of said
boxes;

(f) a first conveyor including a series of buckets shaped to receive the
bases of said boxes for holding said bases of said boxes while the base

20 adhesive is setting, to permanently configure the bases of said boxes, while the
foldable lids are open;

(g) a second conveyor for receiving said stacks of sheets from said
accumulator;

(h) a cartoner coupled to said second conveyor for loading successive

25 stacks of sheets into the open boxes with the bases of the boxes being in the

buckets of said first conveyor;
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(i) a second adhesive application station for applying adhesive to
selected areas of the lids of said boxes after said stacks of sheets have been
loaded into said boxes; and

() a box closure station for folding said lids down to mate with the
base of each said box and to enclose each of said stacks of sheets in a separate
shallow box.

2. A system as defined in claim 1 wherein a station is provided for loading
additional sheet material such as advertising or instructions into said boxes before
the lid is closed.

3. A system as defined in claim 1 wherein said stacker supplies stacks of

sheets to said accumulator at different locations along said accumulator.

4. A system as defined in claim 1 wherein a second stacker and a second
accumulator are provided, and wherein said stacks of sheets are loaded into said
boxes from both said first and said second accumulator by said second conveyor and

said cartoner.

5. A system as defined in claim 1 further including a station for applying a
plastic wrap to the filled and closed boxes, and a heat shrink tunnel for shrinking

said plastic wrap onto said product boxes.

6. A system for the loading of stacks of sheet material into shallow product
boxes having integral lids which may be folded down to close the boxes, said system
comprising:

(@) apparatus for providing stacks of sheet material including a
predetermined number of sheets;
(b) an accumulator for holding successive stacks of sheets received

from the apparatus of paragraph (a), said accumulator having the capability to
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continue to receive stacks of sheets if the output from the accumulator is
delayed;

(©) asupply of scored unfolded blanks for forming said shallow boxes;

(d) a pre-breaking station for pre-folding said blanks so that they may
be readily formed into the final box configuration;

(e) a first adhesive application station for receiving boxes from said
pre-breaking station and applying adhesive to selected base areas of said
boxes;

(f) a first conveyor including a series of buckets shaped to receive the
bases of said boxes for holding said bases of said boxes while the base
adhesive is setting, to permanently configure the bases of said boxes, while the
foldable lids are open;

(g) a second conveyor for receiving said stacks of sheets from said
accumulator;

(h) a cartoner coupled to said second conveyor for loading successive
stacks of sheets into the open boxes with the bases of the boxes being in the
buckets of said first conveyor;

() a second adhesive application station for applying adhesive to
selected areas of the lids of said boxes after said stacks of sheets have been
loaded into said boxes; and

() a box closure station for folding said lids down to mate with the

base of each said box and to enclose each of said stacks of sheets in a separate
shallow box.

7. A system as defined in claim 6 wherein said stacker supplies stacks of

sheets to said accumulator at different locations along said accumulator.

8. A system as defined in claim 6 wherein a second stacker and a second

accumulator are provided, and wherein said stacks of sheet material are loaded into
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said boxes from both said first and said second accumulator by said second conveyor

and said cartoner.

9. A system as defined in claim 6 further comprising a case packer for

assembling the loaded boxes into cases, each including a plurality of boxes.

10. A system for the loading of stacks of sheet material into shallow product
boxes having bases and having integral lids which may be folded down to close the
boxes; said system comprising:

(a) asupply of unfolded blanks for forming said shallow boxes;

(b) means for forming said blanks into boxes with integral foldable
lids;

(¢) a conveyor including a series of box retaining spaces shaped to
receive the bases of said boxes for holding said bases of said boxes while the
foldable lids are open;

(d) a cartoner for loading stacks of sheet material into the open boxes
with the bases of the boxes being in the box retaining spaces of said conveyor;
and

(e) a box closure station for folding said integral lids down to mate
with the base of each said box and to enclose each of said stacks of sheet

material in a separate shallow box.

11. A system as defined in claim 10 wherein a station is provided for
loading additional sheet material such as advertising, instructions, products, or

software into said boxes before the 1id is closed.

12. A system as defined in claim 10 further including a station for applying
a plastic wrap to the filled and closed boxes, and a heat shrink tunnel for shrinking

said plastic wrap onto said product boxes.
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13. A system as defined in claim 10 wherein said means for forming boxes
includes an adhesive applicator which applies hot to melt adhesive to the bases and

applies hot melt adhesive to the lids of said boxes.

14. A system as defined in claim 10 wherein said boxes are formed of an

inner layer, an outer layer, and corrugated intermediate spacer layer.

15. A system as defined in claim 14 wherein said boxes are formed of stock

which is 1/16 inch or less inches thick.

16. A system as defined in claim 10 wherein said shallow boxes following
assembly are less than 1 inch high and are dimensioned to hold normal letter size
sheets of 8 1/2 x 11 inches or A-4 paper and are therefore less than 12 inches long

and less than 9 inches wide.

17. A system for the loading of stacks of sheet material into shallow product
boxes having bases and lids; said system comprising:

(a) apparatus for providing stacks of sheet material including a pre-
determined number of sheets;

(b) an accumulator having successive spaces or slots for receiving
stacks of sheets from said sheet stacker at an input point and for dispensing
stacks of sheets at an output point with some of said slots being filled with
sheets and others being empty, and moveable arrangements for varying the
proportion of filled and empty slots so that said accumulator can continue to
receive stacks of sheets if the output from the accumulator is delayed;

(c) a supply of scored unfolded blanks for forming said shallow boxes;

(d) means for forming said blanks into boxes;

() a first conveyor including a series of box retaining stations shaped

to receive the bases of said boxes with the lids open;
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(D a second conveyor for receiving said stacks of sheet material from
said accumulator;

(g) a cartoner coupled to said second conveyor for loading successive
stacks of sheet material into the open boxes; and

(h) abox closure station for closing lids for said boxes to mate with the
base of each said box and to enclose each of said stacks of sheet material in a

separate shallow box.

18. A system as defined in claim 17 wherein said accumulator includes a
continuous flexible support for said spaces or slots, extending from said input to said

output.

19. A system as defined in claim 18 wherein said continuous flexible support
includes two loops, one for slots filled with stacks of sheet material and one having
empty slots, said loops having a single support movable in one direction to increase
the number of filled slots and decrease the number of empty slots, or movable in the
opposite direction to reduce the number of filled slots and increase the number of
empty slots, thereby changing the number of stacks of sheet material held in said
accumulator, to buffer the flow of stacks of sheet material between said input point

and said second conveyor.

20. A system as defined in claim 17 wherein said supply of blanks are for
boxes having integral bases and lids, and wherein said box closure station includes

arrangements for folding down the lids to close the boxes.

21. A system as defined in claim 17 wherein a second accumulator is
provided, and wherein said stacks of sheet material are loaded into said boxes from
both the first and said second accumulator by said second conveyor and said

cartoner.
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22. A system as defined in claim 17 wherein said apparatus for supplying
stacks of sheet material, supplies said stacks of sheet material to said accumulator at

different locations along said accumulator.
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