FIELD OF THE INVENTION

The present invention relates to a method and apparatus for receiving, storing
and dispensing a succession of loose copy of printed material, such as newspapers.
More particulardy, this invention relates ln a method and apparatus for receiving and

storing a high speed stream of newspapers and dispensing individualized quantities
on demand. ‘ |
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BACKGROUND OF THE INVENTION

Newspapérs go through three basic stages before reaching the consumer.
These stages are commonly referred to as the press room, mailroom and circulation
stages. During the press room or printing stage, the newspapers are bdnted. cut
and folded into complete papers at very high spéeds. ‘Typically the papers are

presented at the end of the press stage as a high speed stream of partially
overlapped newspapers. '

Currently, at the mailroom stage, newspapers are arranged in stacks and
bundled for distribution to various locations. The stacking and bundling operation is
an expensive procedure that employs extensive complex equipment. These bundles
may be stacked in either fixed quantities or in predetermined quantities directed to a
definite uitimate distribution point. The made to order sized bundle complicates the

stacking and bundling operation as well as the circulation stage because it requires
the bundies to be individually tracked.

' Complete bundies are deiivered from the mallroom facillty into the circutation
 stage. Typically, the bundies are conveyed directy to the trucks where the bundies

are manually removed from tﬁe cbm?éyor ahd loaded into the cargo space on the
truck. This manual loading operation is slow and tedious and, since it is highly tabor
- Intensive, significantly l_m:réases the oberating costs for the circulafion stage.

- In order to address this industry problem, systems were developed to
automate the circulation stage. Such systems comprise loading carts and automatic
cart loaders, such as those described in U.S. Patents 5,181,820 and 5,437,637, that
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were used to receive bundles %rom the mailroom and place bundles into the carts.
“ The carts were then manually wheeled into the cargo space of the truck. The carts
were dimensioned so as to make the most economic use of the total cargo space

volume. When the trucks reached their destination 'the carts were removed from the
cargo space and unloaded.

Although these automated systemshelped make better use of the cargo

. spaoe and reduced some of the manual operations, these systems still involved the
manual loading and unloading of the cargo space and did nothing to address the

stacking and bundling operation in the mailoom stage. Furthermore, the

newspapers were still in stacked bundles at the point of ultimate distribution to the

retailers, door-to-door deliverers, and honor boxes. This meant that either lndivldual

bundles of predetermined quantities of newspapers needed to be. prepared,

individually tracked through the ent_ire clrculation stage, and delivered to this ultimate

_ distribution peint or the bunqles needed to be broken apart and separated at the -
distribution point. in order to deliver the required amount of newspapers. It is clear

that the prior art newspaper systems involved numerous semi-automated and

manual steps which required oosﬂy equlpment. labor and time to recelve the

newspapers from the print room stage to the ulhmate disttibution point.

Since the uninterrupted operation of the printing press Is of premilum
Importanoe. there may be additional equipment, for instance, between the
pressroom and mailroom stage to provide a buffer between the two. For example. if
the stacking and bundling equipment were to be inoperable, the printing press could
eonﬂnue to operate provided the stream of papers could.be diverted to e buffer.
Heretofore, the buffer system included a helical ramp with vertical shaft. The
succession of newspapers was caused to run up the ramp. This was problematic



because the newspapers would slide and tum resuiting in ink becoming smudged
and papers becoming creased.

Another buffer system involved a drum where the papers were rolled onto the
drum with the aid of a strap. This system also had a number of drawbacks and _
limitations in that it only pfovided minimal storage capacity and ‘required large
portions of valuable floor space in order to operate. U.S. Patent 5,018,618
discusses a system that required significantly less ﬂo_or space than the opératin_g
space required for the drum. This system involved a vertically rising shelf unit that
straddled the conveyed stream of newspapers and engaged the outside edges of
the newspapers. This shelf unit lifted the papers verﬂcélly and held them in storage.
The unit required an upstreatﬁ-device to divide the successlon of newspapers into

longitudinal sections so that stacks of newspapers could be positioned on each
shelf.

The cigarette Industry uses a vertically stacked horizontal conveyor to
temporarlly-store cigarettes. This system, described In U:S. Patent 4,201,507, is
designed for’ oonveylng and tempomrlly storing rod-iike arttcles (cfgarettes or clgarette
filter rods). This system handles muitiple layers of free ﬂowlng cigarettes bounded at
meleadingendbyadowtedevioeandonﬂxetopandboﬁombyoonveyom. The
leading end closure device Is wreﬂ:lly designed to pass through the unit's ﬂg—zag
conveyor path. The movement of the cigarettes is controlled by the movement of the
end closure device as the cigarettes are not discretely held within the unit. As the end
closure device moves forward in the storage unit, it creates an ever enlarging cavity
defined by the upper and lower conveyors and the backface of the closure device.

The layered stream of free-flowing cigarettes is continuously pumped into this
progressive cavity to fill the storage device.



Once the cavity is filled, the input opening of the storage device Is closed off to
hold the back face of the free-flowing cigarettes in the storage unit. In order to
maintain a continuous full flow of cigarettes, the system is equipped with an elevator
that provides a vertical cavity for allowing the formation of a full bath of cigareﬁes.

The movement of the free-flowing cigarettes in this system is analogous to
water being pumped through a pipe. The cigarettes are not held fixed with respect to
each other or the oonveycr surface. Therefore, the mass of cigarettes moves freely
within the zig-zag path of the system. The system is incapable of individually
dispensing cigarettes as it only controls the movement of the closure device nor is it
capable of maintaining the relative position of the cigarettes.

It is therefore an aspect of the present invention to provide an automated
system for receiving newspépers at a speed equal to or exceeding the indusﬁy
printing standards, storing the papers in a ﬁxed relationship whlch minimizes
damage to the newspapers such as print smudging and paper creasing, and

dispensing the newspapers on demand in either discrete. quantltles or as a
continuous stream.

itis anoﬂ\eraspectofme presentlnvention to provide a systemfor recelving,
storing. and delivering newspapers from a printing press to the ultimate distribution
point without requiring the papers to be bundied.

It is still a further aspect of the present invention to provide a system for
automatically receiving newspapers from a printing press, storing them in a fixed

relationship and automatically dispehslng individual quantities of newspapers at a
remote location.



It is still a further aspect of the present invention to provide an automated
system for receiving, holding and re-introducing a continuous stream of newspapers.

it is yet another aspect of the present invention to provide an automated high

volume per unit area newspaper storage unit that firmly hqlds each newspaper and
is capable of selectively dispensing newspapers.

It is yet another aspect of the present lnvention to provide an automated
oontinqous “conveyor system comprising a series of closely arranged vertically
stacked oonvefrors that receive, hold, and dispense newspapers.

SUMMARY OF THE INVENTION

The invention involves a system for receiving and storing a quantity of loose
copy, for example newspapers, from a printing pfess and dispensing them to the point-
of-uée without having to undergo the traditip’na! operation of bundling the newspapers.

More parficularly, the present invention relates o a newspaper delivery system
comprising a conveyor system for reoelvlng a continuous stream of loose, unbound, '
newspapers directly from a high speed printing operation, an over-the-road vehicle
having a cargo area equipped with a loose copy storage unit for recelving the loose
newspapers supplied by the conveyor system and storing the newspapers during

transport; and means for dispensing a selected quantity of newspapers once the truck
arrives at a delivery destination. |
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It should be appreciated that the term newspaper is used throughout the
specification as an example of a type of loose copy. It should be understood that
while newspaper is an example of loose copy the present invention is not limited to

newspaper but rather extends to all typés of loose copy, such as magazines, fyers,
and the like.

in a preferred embodiment of the present invention, the transfer conveyor which
transports the loose copy from the printing press to the étorage unit comprises a pair
ofbaqdconveyors each havingaseﬂesofspaoed apart rollers and a plurality of
elastic bands strapped around the rollers in a spaced apart paralle! arrangement. The
space between the pair of conveyors is sized to maintain and allow passage of a
stream of partially overlapped newspapers to pass there within. The pair of band
conveyors are desjgned to support and convey a continuous stream of partially
overlapped newspapers in virtually any orientation.

When the transfer conveyor is in a sloped orientation, the lower run of the

upper band conveyor contacts the top surface of the stream of newspapers and holds
each
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paper against the support surface. upper run, of the lower band conveyor. The two

runs of the pair of oonvéyors are synchronized o travel in the same direction and at
the same speed.

A series of paired band conveyors may be used to convey a stream of papers )
from the high speed press to a delivery truck, whldi'may be positioned, for instance, at
abadingdodcThedelivefytmokiseqqippedwiﬂ\ahosecopystomgeunit More
specifically, the storage unit comprises several vertical stacks of substantially
hotizontal band conveyors for handling a continuous or non-continuous stream of
newspapers. Each vertically stacked band conveyor has positioned at each end a
diverter plate or conveyor. These diverters are used to direct the stream of
newspapers either up onto the band conveyor above or down to the band conveyor

below depending on the positioning of the diverters and/or direction of travel of the
paired band conveyors.

The stacked conveyors and associated diverters are arranged so that there is a
continuous com)eyor path connecting all of the conveyors in a sﬁdc and each stack
with each adjacent stack. All the diverter band conveyors and each of the multitude of
support/confinement oonveyors in the storage unit are synchronlzed and may be gang
driven from a single power source.

The stream of newspapers is supplied to a predetenﬁined input position on the
storage unit. Typically, this input positidn will be located either at the top or bottom
conveyor in one of the end stacks oxi the sforage unit. The papers can be conveyed
from this input point in a serpentine fashion all the way through the storage unit until

the leading edge of the stream of newspapers reaches the end of the last conveyor in
~ the unit, Ze. the truck is full. The truck is then driven to make deliveries while the loose
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papers are held firmly in position by the upper and lower muns of the stacked
conveyors. Once the delivery truck amives at a delivery destination, the storage unit
on the truck is operated to dispense an individually selected quantity of papers.

Optionally, the newspapers can be charged directly into a delivery box
(replaces an honor box) positioned at the entry/exit of the stacked conveyor system.
The delivery box is intemally equipped with a serles of stacked conveyors, similar to
the loose copy storage unit, for receiving and dispensing newspapers on demand.

The following description provides a more detalled description of how the
newspapers travel within the storage unit. It should be understood that the storage
unit can be reversed or designed in a vanety of arrangements. Cin operation, the
stream of newspapers is fed onto the suppott surface of the first conveyor at the input
position of a series of stacked conveyors, which is typically located ét the top comer at
one end of the unit. The stream is conveyed-along the length of this first conveyor.
Upon reaching the end, the stream is directed downwardly by a diverter onto the band
conveyor positioned directly below the first conveyor. The papers remain in contact

" with what was the support surface and is now the confining botiom surface of the first |
conveyor as it returns toward the inlet end, one conveyor level down.

.This setbentine process confinues uht'il the front edge of the stream of papers
reaches the bottom conveyor of the first stack. At this point, the stream is fed onto a
cross-over conveyor that is canted or otherwise directed over toward the lower entry
end of a second stack of vertical conveyors. This second stack of vertical conveyors Is
positioned immediatély adjacent to the first stack. The stream of newspapers'is then
conveyed in a serpentine fashion up this stack of conveyors until it reaches the top
conveyor. At this point, the stream is, again, canted or otherwise directed over to a
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third conveyor stack where it sérpentines through to the bottom conveyor. This travel
up one stack and down the next is continued untll the front edge of the stream reaches
the bottom (or top) conveyor of the last vertical stack. At this point, the series of
vertically stacked band of conveyors is full even if the stream is non-continuous
throughout the storage space In the loose copy storage unit.

This loose copy storage unit can be positioned at an intermediate point
between the printing press and the loading dock or at a rembte location to provide
readily accessible automatic buffering capacity. Specifically, the storage unit could be
positioned to receive and store a stream of newspapers during periods when there are '
no trucks avéilable or to hold portions of newspapers, for example Sunday edition
inserts, for readily accessible delivery in the future. These storage units could be used
in any point, within the circulation stage, where it is useful to hold a portion of a stream

of newspapers and/or. maintain a readily accessible quantiiy_ of newspapers.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side elevation view of a system designed In accordance with the
_principles of the present invention.

FIG. 2 is a perspective view of a loose copy storage unit in accordance with
the present invention, shown equipped with casters positioned in fracks mounted in
a vehicle cargo space (shown in phantom).

FIG. 3 is a plan view of the cross-over conveyors of the loose copy storage
unit of FIG. 2, intermediate Idler rollers not shown.

FIG. 4 Is an end elevation view of the cross-over conveyors taken along line
4-4 of FIG. 3, intermediate conveyors and idler rollers not shown.
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FIG. 5 is an enlarged eectional view of a tapered end roller for a cross-over
conveyor taken along section V of FIG. 3.

FIG.6 s an enlarged view of a band conveyor shown in FIG.‘ 1 with a patrtially
overlapped stream of newspapers positioned atop the conveyor.

FIG. 7 is a side elevation view of two vertically arranged conveyors with a

stream of newspapers positioned therebetween.

FIG. 8 is a side elevation section view of the loose copy storage unit of FIG. 2
fitted with diverter plates. - |

FIG. 9 is a side elevation section view of one end of the loose copy storage
unit of FIG. 2 fitted with diverter conveyors. |

FIG. 10 is a modified view of FIG. 9.with a portion of the partially overlapped
stream of newspapers positioned within a diverted end.

FIG. 11 is an end elevation section view of the loose copy storage unit of FIG.

FIG. 12 is an end elevation section view showing the mechanical linkage
between the stacked conveyor of the loose copy storage unit of FIG. 2 with friction
drive contact points.

FIG. 13 is a side elevation vlew of the loose oopy storage unit of FIG. 2 with
motor drive linkage.

FIG. 14 Is a side elevaﬁon view, partially in section. of the loose copy storage
unit of FIG. 2 with a manual drive linkage.

FIG. 15 is a side elevation section view of the loose copy storage unit of FIG.
12 and an output end of a transfer oooveyor equipped with friction drive rollers.

FIG. 16 is an end section vlevtr of guide belts positioned on a roller of the
loose copy storage unit of FIG. 2. |

FIG. 17 is a side elevation section view of a side divider plate for the loose
copy storage unit of FIG 2.
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"FIG. 18 is a side elevation section view of one end of the loose copy storage
unit of FIG. 2 fitted with an alternative type of diverter conveyors.

DETAILED DESCRIPTION OF THE INVENTION AND
THE PREFERRED EMBODIMENTS THEREOF

FIG. 1 shows a system 10 designed in accordance with the principles of the
present invention where a continuous or non-continuous stream of loose copy, such
as newspapers N, enters the system from the printing press's hanger conveyor I-l A
transfer conveyor system 2 cooperatively receives the newspapers N from the
hanger conveyor H in a manner forming a stream of newspapers S that are in a
substantially .ﬂat partially overiapped arrangement with the folds of the newspapers
N facing forward and the sides of the newspapers substantially in alignment. The
relative speed between the hanger conveyor and the transfer conveyor system 2 ié
adjustable so that the overlap of the newspapers N in the stream can be a&justed
depending on the thickness of the newspapers. The ftransfer conveyor §ystem 2
franspoﬂsJ the stream S to an lnput position of a loose copy storage unit 14. The
loose copy storage.unit recelves the stream S and holds the newspapers in a
substantially fixed relationshlp within the~stream The loose: -COpYy storage unit may
be positioned in a cargo spaoe of an over-the-mad vehicle 16. The vehicle 16 can
. transpout the loose copy storage unit 14 to a remote delivery polnt D where a select

quantity of individual newspapers N are dispensed by the loose copy storage unit
14. B -

The transfer conveyor system 2 may be composed of single 4 and/or paired
endless loop conveyors 6. Preferably, the transfer conveyor system will comprise at
least one band oonveyorhavltig a series of idler rollers 8, at least one of which is a
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drive roller, and a plurality of elastic b_ands strapped around the series of rollers in a
spaced apart parallel amangement. The paired conveyors will comprise two spaced
apart conveyors positioned on ééoh side of the stream S of newspapers. The paired
conveyors are designed to support, confine and fransport the stream S of partially
overlapped newspapers in virtually any orientation. The space 12 between the paired
conveyors is preferably sized to finmly hold each newspaper of the passing stream S.

The loose copy storage unit 14 mmpﬂseé at least one vertical stack having a
series of closely spaced, longitudinally aligned, endless loop conveyors 22 anange:g
within a rigid framé 24 fonﬁing a serpentine conveyor path, as shown in FIG. 2. The
frame 24 provides' sufficient structural integrity so that it can support the conveyors

when fully loaded and, if the unit is designed for placement in a vehicle, able to

- withstand the rigors of being transpérted. The spacing between the conveyors

should be sized, as best shown in FIG. 7, such tﬁat' the bottom run 32 of an upper

conveyor zga and the top run 34 of a vertically adjacent lower conveyor 22b are in

contact with a portion of the uppér and lower surfaces, respectively, of each

newspaper N. = This .not only assures that each newspaper is fimly held

' therebetween but also enables more conveyor runs, and therefore more storage

capaclty, to placed in a unit area. .Preferably, the spacirig will be substantially
uniform throughout the éerpentlne conveydr path.

~ The loose oopy storage unit 14 may be provideﬁ with casters or wheels 36 fo
simplify movement of the unit in and out of a vehicle’s cargo spade 40. as shown in
FIG. 2. The cargo space 40 can optionally be eduipped with tracks 38 for receiving

" the caster or wheels 36 of the storage unit 14 and gulding the storage unit into

position within the cargo space 40. The tracks can be adapted with a locking
mechanism to lock the storage unit 14 in place in the cargo space 40.
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The conveyors 22 may be belt, band, or other suitable type conveyors.
Preferably, the conveyors will bé band 'oonveyors. as best shown In FIG. 6,
comprising a series of spaced apart parallel elastic bands 26 arranged on a series of
idler rollers 28 with at least one driven roller 30. Band conveyors offer a relat_ively. -
lightwelght aﬁd compact conveyor which enables more conveyors to be placed
within a unit area while requiring less sﬁuctutal support. The parallel elastic bands
26 and rollers 28 & 30 should be arranged to adequately support the newspaper
stream S. The individual conveyors will preferably extend substantially the length of
the structural frame with the rollers 28 and/or 30 defining the ends of the conveyors

substantially aligned within the same vertical plane proximate with the ends of the
frame.

it should be épprecia‘ted that the rollers may be vertically and/or horizontai!y
adjustable within the frame. This adjustment may be mechanically iinked so that:
groups of rollers can be adjusted in unison for instance to accommodate a different
stream S thickness. The rollers of vertically adjacent conveyors may be in vertical

alignment with each other or may be offset one from the other depending on the
application. '

The stream S of newspaper is conveyed fo the end of a band conveyor and is
guided anoun& the end roller 61 by means of a diverter, as shown in FiGs. 8-10 &
18. The. diverters are designed to change the direction of the product stream 180°
by guiding the stream S either _up' or dM. depending on the direction of travel of
the conveyors and the arrangement of the diverter about the end of the 6on\}eyor.
The diverters can be passive, such as mechanical diverter plates 42 (see FIG. 8), or
active, such as diverter conveyors 62 & 132 (see FIGs. 9, 10 & 18), or the system
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may employ some of both types.

A mechanical diverter comprises a curved surface 44 positioned apart from
and substantially straddling an end of a conveyor with the apex 46 of the curved
surface substantially in-line with the axes of the conveyor rollers, as best shown in -
FIG. 8. In this straddle posltion, the curved surface should be sized o that the
lower surface 48 of the oonveybr immediately above and the upper surface 50 of the
conveyor immediately below tangentially align with the respective ends 52 & 54 of
the curved surface 44. The group of diverters 56 on one end of the frame will be
arranged so that they are po'slﬁoned at the ends of every other conveyor, for
instance the 1%, 3%and 5" o‘onvéyors. On the opposing end, the group of diverte_fs
58 will be offset so that they are positioned at the ends of the other conveyors, for
instance 2™, 4" and 6™ conveyors. Therefore, each conveyor 22 will have a diverter
centered about only one end of the conveyor. The stacked conveyors 22 in

conjunction with the diverter plates 42 amanged in this fashion forms the serpentine
conveyor path within the storage unit.

In FIGs. 9 & 10, the loose copy storage unit is optionally equipped with
diverter conveyors 62. The diverter mWewm 62 are arranged about the ends of
| the stacked oonveyors 22 to form a 'continuous serpentine conveyor path similar to
the arrangement of the diveﬁer plates 42 described, above. In addition to the
stacked conveyor components, the diverter conveyors comprise a set of endless
loop bands 64 and a spring loaded roller 66. The spring loaded roller 66 is
- positioned in-line with the'axes of the respe‘ctivé stacked conveyor rolleré and just
beyond the end roller 61 of each diverted end 60 of a stacked conveyor 22. The
bands 64 for the diverter conveyor 62, positioned about a diverted end 60 of a
particular stacked conveyor 22, are looped in a spaced apart parallei arrangement
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around the end rollers 61 of tl,ie conveyors above and below the diverted end 60 of
the stacked conveyor 22 and the spring loaded roller 66, see FIG. 11. Since all the
end rollers 61 of the vertically stacked conveyors 22 are substan_tiélly in vertical
alignment, the positioning of the bands 64 around the end rollers of the adjacent
conveyors pulls the bands 64 against the conveyor path side of the end roller 61 of
the diverted end 60 of the stacked conveyor. '

As shown in FIG. 10, %en the stream S passes around the end roller, the
spring loaded roller 66 yields inwardly, toward the diverted end 60 of the stacked
conveyor 22, enabling the bands 64 to move apart from the end roller to

accommodate the passing stream S. The tension induced in these bands 64 by the

spring loaded roller 66 forces



17

the bands fo hold the passing stream S firmly against the surface of the stacked

conveyor 22 as it passes from the top side of the conveyor around the diverted end
60 to the bottom side.

FIG. 11 shows the alternating position of the diverter conveyor bands 64 and
the stacked conveyor bands 26 about a series of end rollers 61 and the spring
' loaded roller 66. The diverter conveyor bands 64 are spaced along the width of the

conveyor path to adequately support and guide the stream S as it passes around the
end roller 61 of the stacked conveyors.

FIG. 18 depicts an altemative type of diverter conveyor 132. These
altemative type of conveyors are altemately arranged about the diverted ends 60 of
the stacked conveyors in a similar fashion as described aboﬁe. These alternative
type of diverter conveyors have at least one tension roller 134 for providing tension
on the diverter conveyor belts or bands 136. Preferably. these diverter conveyor will |
comprise a substantially full Width belt looped around a pair of idler rollers 138(a&b)
positioned above and below the diverted end roller 61 and around a drive roller 140
positioned in-line with the axes of the reepeéﬁve stacked conveyor rollers and just
beyond the end roller 61 of each diverted end 60 of a stacked conveyor 22. The
end lolleis 61 of the conveyors vérﬁeally adjacent the diverted énd may be inwardly

offset to accommodate the idler rollers 138(a&b) for the adjacent diverter conveyors
132. ' '

At an intermediate position between each of the idler rollers 138(a&b) and the
drive roller 140, there is positioned a tension roller 134 which contacts the outside of
the belt. Each of these tension rollers 134 are mounted on a spring loaded pivot
- am 142. The tension rollers 134 maintain tension in the belts or bands 136 as they
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move away from the end roller 61 to accommodate and guide the passing stream S.

Each vertical column 72 of sfacked conveyors 22 in the loose copy stoi*age
unit 14 may have an input and output 74, see FIG. 2. Altematively, the columns
may be joined to form a continuous storage unit sharing a single input and output .
74. Since the system is reversible, each input can also serve as an output and a

given unit need only have one point serving -as both an input and an output.
Alternatively, a unit may have muittiple input/outputs.

As shown in FIGs. 3 & 4, each vertical column 72 in a multiple column loose
copy storage unit can be ]oined to the adjacent column by a cross-over conveyor 76,

positioned at either the top or the bottom at one end of the column 72. The cross-

over conveyors 76 may be any type of conveyor suitable for this purpose including a
laterally flexible conveyor.

: Pfeferably. th_e cross-over conveyor 76 will be a diagonal conveyor having
one end 78 aligned with the output end of one column 72 and the opposite end 80
aligned with the input end of the adjaoént column 72. .These output and input ends
of adjacent columns 72 are both either at the top or the bottdm of the stacked
conveyors, as best shown in FIG. 4. Therfore, the joined sidjacent columris 72 wi
convey the stream in vertically opposite directions. For example, one will convey the

stream upward while the adjacent conveyor convéys the stream downward.

Although there is no practical limit to the number of adjacent columns that
may be joined in this manner, the number of continuously joined columns in a given
storage unit may be determined by the width of each column and the overall épaoe

available, for example_cargo space In a vehicle, for placement of the unit. Thus, if
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the input and output 74 for 'the first column 72 of a multiple column loose copy
storage unit 14 is positioned at the top, there will be cross-over conveyors 76
positioned at the output end on the bottom of the odd number columns, counting the
conveyor with the input as the 1* column. Similarly oounﬁng from the 1% column,

there will be cross-over conveyors 76 positioned at the output end on the top of the _
even numbered columns.

These cross-over conveyors 76 form a continuous path for the streém Sto
enter the input on the 1% column travel doWr; ihe column onto the cross-over
conveyor 76 to the input end of the 2™ column and up fo the cross-over bonveyor
that leads to the input end of the 3" column. This up and down travel through the
joined columns of stacked conveyors continues to the end of the path at the end of
the last conveyor of the last column. This end may be either at the top or the bottom
of the column depending on the arrangement of the _stacked columns. Since the
stream can be reversed by operafing all the conveyors in the opposite direction, the
‘end of the path on the last oolurdn of conveyors may be closed off, for instance if the
end s inaccessible, or may be a second input/output point for the storage unit 14.

' The cross-over conveyors 76 eompriQe three section: two transition sections
90 and 92 at each end and a main section 88 positioned therebetween, as best
shown in FIG. 3. The main section 88 comprises a series of idler rollers and a set of
bands similar to the stacked conveyors 22. The difference is that the main section
has two oppositely directed tapered end rollers 82. These tapered end rollers 82, as
best shown in FIG. 5, are designed to provide the necessary angle for the cross-over
conveyor to align with opposite ends of adjacent columns 72. The axes 84 of these
tapered rollers will preferably be parallel to the axes of the rollers in the respective
stacked conveyors and positioned inside of the two vertical planes defined by the
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ends of the stacked conveyors.

As shown in FIG: 5, the transition section 92, having an opposite orientation
than that of transition section 80, comprises a set of bands 94 extending around the
tapered end roller 82 and a non-fapered roller 96, on the same level as the main _
section, ha\iing an axis substantially parallel to the rollers of the stacked conveyors
. and positioned In the vertical plane defined by the ends of the stacked conveyors, in
the respective column. If the system comprises diverter conveyors, the non-tapered
roller 86 will preferably be part of a diverter conveyor for guiding the stream S fror‘n
the end of the last conveyor of the respective column onto the cross-over conveyt‘ar
and vice versa. The varying surface speed across the length of the tapered roller

aids in the transition of the stream S from the stacked conveyors to the diagonal
conveyor and back to the stacked conveyors. |

The loose .oo;iy storage unit can be powered by any suitablé means.
Preferably, the stacked conveyors 22 in the unit will be mechanically finked so they
can be synchronously gang driven by a single power source, as shown in FIG. 12.
" The stacked conveyors can be mechanically linked by a series of drive belts or
chains 102 joining the power driven rollers 104 with the slave driven rollers 106.
Since the path through the stack of donveybl_s is a serpentine path, every other
conveyor in the stack. travéls in the same direction and adjacent conveyors travel in
opposite directions. Preferably, all the conveyors in the stack that travel in the same
direction are mechanically linked by drive belts or chains 102 extending from a
driven roller 104 or 106 of a conveyor on the opposite side of an adjacent conveyor,

with either the outside or no portion of the drive belt or chain 102 conﬁacting the
driven roller 104 or 106 of the, intermediate, adjacent CONnveyor.
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The stacked conveyors can be driven by a variable speed rhotor 108 linked
by a belt or chain 110 to a group of end rollers. | Preferably, the drive belt or chain
110 will be looped in a S-configuration around three adjacent power driven rollers
104 and a drive pulley 112 powered by the motor 108, as shown in FiG. 13. The -

stacked conveyors may bptionally be equipped with a backup manually operated
drive linkage 114 as shown in FIG. 14. '

Anather option, as depl&ed in FIG. 15, is for the stacked unit to be friction
driven by drive rollers 116 from a remote source. For example, the outlet end of the
transfer conveyor 118 mnnirig from the printing préss (not shown) may be equipped
with a set of drive rollers 116 positioned phoximate with the output end of the transfer
conveyor 120. As the input of stacked conveyors is longitudinally aligned with the
output end of tﬁe transfer conveyor, the drive rollers 116 will frictionally engage a set
of power aﬁven rollers 104 on the stacked cor'\veyor unit. Once engaged, the -
stacked conveyor unit will synchronously operate with the transfer conveyor.

The stacked conveyors may be equipped with dividers. The dividers will
assist in guiding the newspapers along the conveyor path and prevenf mis-aligned
papers in one stack from Interfering with adjacent stacks. Any suitable type of
'dividers can be used. Dividers can be guide bands 122 with a raised ridge 124
extending outwardly as shown in FIG. 16. The guide bands are mounted toward the
ends of the oonveyor rollers 126 outside the support bands and the area where the
newspapers N travel. As depicted in FIG. 17, dividers may also be removable

divider panels 128 mounted on the sides of the stacked conveyors 22. The frame

24 of the storage unit 14 can be designed so the divider panels 128 can be easily
inserted and removed for maintenance. |
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While a particular configuration has been depicted and described, the above
description is intended to convey an' understanding of the present invention.
Modifications within the scope of the invention will be obvious to those skilled in the

art. Therefore, the scope of the invention should be determined solely by reference .
to the appended claims.
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What is claimed is:

1. A loose copy storage apparatus, comprising;

at least one series of spaced apért 6onveyors for storing a stream of gaid
loose copy in a substantially fixed relationship, said conveyors each having a first )
run and an oppositely directed second run opposite said first run;

wherein said series of conveyors forms a substantially continuous serpentine

shaped storage area for said loose copy with at least one said first run urging said
loose copy against at least one said second run.

2. The apparatus of claim 1 wherein each item of loose copy is simultaneously

in substantially continuous contact with one said first and one said second runs.

3. The apparatus of claim 1 further comprising: ‘
means for dispensing select quantities of sald loose copy.

4. The apparatus of claim 1 further comprising:
diverter means for directing said loose copy from between one said first run

and one sald second run to between another said first run and another said second
run in sald stack of horizontal conveyors.

5. The apparatus of claim 4 wherein said diverter means comprises a plate.
6. The apparatus of claim 4 whereln said diverter means comprises a conveyor.
7.

The apparatus of claim 1 wherein said conveyors are reversible.
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8. The apparatus of claim 1 wherein said conveyors are synchronously driven.

9. The apparatus of claim 1 whereln sald conveyors are endless loop band

conveyors.

10. The apparatus of claim 1 wherein said system comprises a plurality of said at
least one series of conveyors each connected by cross-over conveyor means which

joins said storage area from one said series in a substantially continuous fashion to
said storage area of another said series.

11. A system for remote delivery of loose copy supplied from a printing press,
comprising: | |
at least one loose copy storage apparatus, comprising:
means for receiving a stream of said loose copies; and
“means for storing said loose copies in a substantially fixed. relationship
within said stream having:
means for supporting said loose copies; and
means for firmly hoiding each loose copy against said
supporting means; ' '
means for individually dispensing select quantities of said loose coples from
sald storage apparatus; and

a vehicle having a cargo space for holding said at least one said storage
~ apparatus.

12  The system of claim 11 wherein said dispensing means is part of said storage

apparatus.
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13  The system of claim 11 further comprising

means for transferring said loose copy from said printing press to said storage
apparatus.

14. | The system of claim 11 wherein said storage apparatus further comprises

conveying means for conveying said loose copy within said storage apparatus.

15. The system of claim 14 wherein said conveyiﬁg means comprises: _
a series of vertically spaced substantially horizontal conveyors each having a
support run and a return run;
wherein sald series of horizontal conveyors forms.a serpentine shaped
storage area for said loose copy with said éupp_ort mné_ supporting said loose copy

and said return runs urging said loose copy against said support runs.

16.  The system of claim 15 wherein each item of loose copy is simultaneously in
substantially continuous contact with a said support run and a said return run.

17. The system of claim 15 wherein said conveyors a.re mechanically linked for
synchronous operation. '

18.  The system of claim 15 wherein said-transferring means further comprises a

drive means for powering said storage apparatus.

19.. The system of claim 15 wherein said conveying means comprises band

convéyors each having a series of rollers and a set of elastic bands positioned

around said rollers in a spaced apart parallel arrangement.



\

LT

26

20. The system of claim 20 wherein said conveying means comprises divider
bands having a raised ridge for maintaining said loose copy on said conveying

means.



