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CONVEYOR HAVING SERPENTINE CAPABILITIES

ABSTRACT

Disclosed is a conveyor apparatus defining at least one package supporting surface
for conveying a package placed thereon from a first to a second location. The apparatus
comprises a statio‘nary frame and a package conveying portion movable relative to the frame for
defining the supporting surface and including a moving support member. A pusher member is
provided for pushing the packages from the supporting surface and force transter means 1S
intermediate the pusher member and the moving support member for transferring force from the
moving force transfer means to the pusher member, such that the package may be transferred

from the supporting surtface.
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“Conveyor Having Serpentine Capabilities”

This application is a divisional application
of Canadian Patent File No. 2,276,482 filed
January 6, 1998.

Technical Field

'This mvention relates generally to automated conveying
and sorting of items such as packages from one or more
loading sites to a variety of output destinations, and more
particularly relates to a conveying system which can convey
packages along a curved or serpentine path and eject them
from said path.

Background of the Invention

Modern high volume package delivery systems often
include package conveying systems that accept packages from
one or more loading stations, and transport the packages to a
variety of output destinations such as chutes, bins, and
subsequent conveyor systems.

One of the most conventional types of conveyors is a
belt conveyor, which includes the use of an endless flexible
belt which passes over at least two cylindrical rollers, one of
which is a drive roller. Packages are placed atop the
upwardly-directed “working” surface of the belt conveyor, and
are transported in a generaliy straight direction from end of
the conveyor to the other.
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Although such conventional belt conveyors have advantages, including simplicity,
they also have disadvantages in that they conventionally only provide a “straight-line"
transporting feature. This can be restrictive to package delivery systems designers who may
have the need to move a package or other product from an origin through a tortuous, curved,

path to a destination.

Therefore, it has been known in the prior art to provide flexible conveyor chains such
as shown in U.S. Patent No. 3,776,349 to Kampfer, entitled "Fabricated Conveyor Chain”,
which discloses the concept of providing a fabricated flexible conveyor chain, which includes
a plurality of link units 11 linked together by a plurality of pivot pins 12. Although the pivot
pins 12 provide a linking feature between the link units, they fit loosely enough within their
mounting holes to allow sideward relative pivoting of the link units. A similar type of "hard
pin" connection is disclosed in U.S. Patent No. 3,262,550 to Kampfer, entitled "Conveyor
Chain", in U.S. Patent No. 2,884,118 to Williams, entitled "Articulator Conveyor Chaimn" and
also in U.S. Patent No. 5,176,247 to Counter et al, entitled "Sideflexing Conveyor Chain

Including Low Centerline Hinge Pin".

Although such "hard pin" connection configurations as described above have their
advantages, they have disadvantages in that they tend to be complex, expensive, noisy and
difficult to maintain. Furthermore, they tend to provide a multitude of hard "pinch points”,
which are disadvantageous when in a human workplace environment. A "smooth" but flexible
conveyor configuration is disclosed in U.S. Patent No. 4,084,687 to Lapeyre, entitled
"Conveyor Having Resilient Conveying Surface”, but this configuration appears to be quite

complex, requiring the use of link members 10 which are linked to modules 20 to support
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and convey flexible members 32 supported thereon.

Therefore, there 1s a need in the art to pfovide a package conveyor system which can
transport packages or other items along a tortuous path, yet is simple in construction, quiet in
operation and cost—effective to manufacture, operate and maintain.

Summary of the Invention

The present invention provides an improved conveyor sorting system which has
serpentine capabilities, yet is simple in construction, quiet in operation and cost—effective to
manufacture, operate and maintain.

Generally described, one aspect of the present Invention provides a conveyor
comprising a plurality of conveying segments e€ach defining one of a plurality of conveying
surfaces, means for driving the conveyor segments' along a variably curved path such that the
conveyor segments pivot sidewardly relative to each other while travelling along the variably
curved path and a plurality of flexible neck portions interconnecting the conveyor segments
while accommodating sideward pivoting.

The invention in one aspect provides a conveying apparatus defining a plurality of
conveying surfaces configured for conveying items, the conveying surfaces following a path and
the path being variably curved and lying within a horizontal plane. The conveying apparatus
comprises a supporting member defining an upwardly—directed horizontal, substantially planar,
supporting surface and a plurality of conveying segments each define one of the conveying
- surfaces, each of the conveying segments defining a substantially planar downwardly—directed
undersurface slidably supported atop the planar support surface. A driving member drives the
conveyor segments along the variably curved path such that the conveyor segments pivot
sidewardly relative to each other while travelling along the variably curved path. A plurality
of flexible neck portions interconnect the conveyor segments and accommodating the sideward

pivoting, the neck portions each defining a corresponding planar portion configured to be
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slidably supported by planar supporting surface.

Another aspect of the present invention includes providing a conveyor
comprising a plurality of conveyor segments each defining one of a plurality of conveying
surfaces each of the conveyor segments defining opposing discrete, side edges. Under this
aspect of the invention a plurality of flexible necked portions are intermediate and connecting
each of the plurality of conveyor segments, the intermediate necked portions each defining two
opposing side notches which reduce the width of the necked portions to accommodate side
flexing of the necked portions conveyor segments relative to each other such that the side
notches open and close with said flexing. This aspect of the present invention also includes
edge segments drive means for driving the conveyor along the path by contacting the discrete
side edges, such that the segmented conveyor is driven along the curved path at least partially
under the power of the edge drive means.

The invention to which this divisional application is particularly directed provides
a conveyor apparatus defining at least one package supporting surface for conveying a package
- placed thereon from a first to a second location. The apparatus comprises a stationary frame
and a package conveying portion movable relative to the frame for defining the package
supporting surface, the package conveying portion also including a moving support member
movable relative to the frame along with the package supporting surface. A pusher member
separate from and movable relative to the package supporting surface is provided for pushing
the packages from the package supporting surface and a force transfer means 1s intermediate
the pusher member and the moving support member for transferring force from the moving
force transfer means to the pusher member, such that the package may be transferred from the

supporting surface by the pushing action of the force transter means.
Thus, the present invention seeks to provide an improved automated conveyor

sorting system.

Further, the present invention seeks to provide an improved conveyor system

which includes serpentine path capabilities.
Still further the present invention seeks to provide a conveyor which can be
driven by its edge and does not require drive drums.

Further still the present invention seeks to provide an improved ejection

mechanism for ejecting items from a conveying surface.

Other aspects, features and advantages of the present invention will become

apparent upon review of the following description of preferred embodiments and the appended

drawings and claims.
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Brief Description of the Drawings

FIG. 1 is a top overhead view of a first layout of an
overall conveyor system 10 according to the present invention,
which is essentially an endless conveyor having two “semi-
circle” portions and two straight-line portions.

FIG. 2 is a top plan view of a second layout of an
overall conveyor system 10 according to the present mvention
in including a serpentine conveying path 19.

FIG. 3 is a side partial cut away view illustrating the
interaction of an edge drive pulley with the reinforced edge of
a base of a “tilt tray” package conveying segment.

FIG. 4 is a top plan view of a straight section of a
conveyor system 10 according to the present invention
including a plurality of tilt tray package conveying segments
50 and a plurality of necked portions 14.

FIG. 5 is a top plan view of a curved section of a
conveyor system according to the present invention including a
plurality of tilt tray package conveying segments 50,
illustrating the interaction of the curved section with edge
drive pulleys positioned on the "inside” of the curve along
which the segments are traveling. _

FIG. 6 is a cross-sectional view of a tilt tray package
conveying segment 50, illustrating the interaction of same with
air supply ports 22 and with an adjacent edge drive pulley 30.

FIG. 7 1s a view similar to that of Fig, 6, except that one
of the two bellows is shown expanded due to the introduction
of air therein.

FIG. 8 is an pictonal view of an isolated section of
cogged belt 70 according to the present invention.

FIG. 9 is a side plan view of an isolated section of
cogged belt 70 according to the present invention in
engagement with a built-up edge portion of a conveying
segment generally denoted as 7%,
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FIG. 10 is a top plan view of an edge drive assembly 60 according to the present
invention, in edge engagement with a portion of a conveyor according to the present invention.

FIG. 11 is a side elevational view of a "push plate" package conveying segment,
shown 1n its retracted mode.

FIG. 12 is a side elevational view of the "push plate" package conveying segment
100 of Fig. 11, shown in its extended mode.

FIG. 13 is a top elevational view of the "push plate" package conveying segment 100
of Fig. 11, shown in its retracted mode.

FIG. 14 is a top elevational view of the "push plate" package conveying segment of
Fig. 11, shown in its extended mode.

FIG 15. is a top plan view of an isolated length of a conveyor system according to
the present invention, including a "push plate" package conveying segment of Fig. 11, showing
different discharge capabilities of a dual-bellows configuration.

FIG. 16 is a cross sectional view of the configuration shown in Fig. 15, additionally
showing an air inlet.

FIG. 17 is a top plan view of a conveyor section including a plurality of push plate
conveying segments attached thereto, such that single side discharge is provided.

FIG. 18 is a side elevational view of a conveyor system according to the present
invention, which includes the use of drum rollers to support the conveyor.

FIG. 19 is a top plan view of a conveyer section including a plurality of push plate

package conveying segments attached thereto, such that dual side discharge 1s provided.

Detailed Description

Reference is now made 1n more detail to the drawings, in which like numerals refer
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to like parts throughout the several views.

General Discussion

General operation of the conveyor apparatus 10 according to the present invention
is as follows. Referring first to Fig. 1, the conveyor apparatus 10 according to the present
invention includes a plurality of conveying segments 11 which are attached together by flexible
necked portions 14 (see Fig. 4), which allow the conveying segments 11 to pivot sidewardly
relative to each other. This relative pivoting capability allows the conveying segments 11 to
be moved along a curved or even serpentine path such as shown as 19 m Fig. 2. The
conveying segments 11 are configured to support (either directly or indirectly as discussed in
detail below) packages 20 or other items, thus allowing the conveyor system 10 to likewise

move the packages along a curved or serpentine path and eject them therefrom.

The package conveying segments generally denoted as 11 of the serpentine conveyor
system 10 can take different particular configurations. In the case of Figs. 3 — 7, a tilt tray
package conveying segment 50 including trays such as 51 supported by vertical bellows
members 54 can be used such that a package placed atop the tray slides off at least partly under

the influence of gravity upon selective tilting of the tray by the bellows.

Figs. 11 — 19 illustrate another type of package conveying segment, a "push plate"
conveying segment 100, in which two or more horizontally—acting bellows members are
attached relative to the top surface of the base 102 of the push plate conveying segment 100,
to provide a pushing function to a package situated atop the top surface of the base 102, such
that 1t shdes oft the base 102.
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The conveyor system 10 can also include the use of side-
urging pulleys 30 (see Figs. 1, 3 and 5) or a belt 70 (see Figs.
8-10), to grip and drive the discrete side edges of the package
conveying segments. As these side edges 13 are spaced apart
by notches, and if pulleys 30 are used, the position of the
pulleys can be on the "inside" of the path curve, where the
notches tend to be substantially or completely closed. If a belt
1s used, it is not as critical that the notches be closed. In fact,
the belt can be used on the inside of the path curve, or can also
be used along a straight portion of the curve. .

It may be well understood that this serpentine capability
provides a marked advantage for conveyor system designers,
as 1t does not restrict them to the use of straight conveying
paths. It also allows for the use of a "carousel" - type
conveying system which can provide a continuous support loop
for the support and conveyance of packages, effectively
allowing for packages to remain on the conveyor over more
than one of its process cycles. This is to be distinguished from
“over-under” conveying systems in which the conveyor is
facing upwardly (and can be used) half the time, but is facing
downwardly (and cannot be used) the other half of the time.
Typically in such a configuration, drive and idler rollers
having substantially horizontal axis are used to support and
drive the conveyor.

More Particular Discussion

A. The General Layouts (Figs. 1-2)

As shown 1n Fig. 1, the conveyor apparatus 10
according to the present invention includes a plurality of
conveying segments 11 which are attached together by flexible
necked portions 14 (see Fig. 4), which allow the conveying
segments 11 to pivot sidewardly relative to each other. This
relative pivoting capability allows the conveying segments 1!
to be moved along an oval-shaped path having curves and
straight portions as shown in Fig. 1, and also allows them to
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move along a serpentine path shown as 19 mn Fig. 2. The conveying segments 11 are
configured to support (either directly or indirectly as discussed in further detail below) packages
20 or other items, thus allowing the conveyor system 10 to likewise move the packages along
a curved or serpentine path. In the preterred embodiment, the conveving segments 11 and the
flexible necked portions 14 are all part of the same flexible conveyor belt, although other
separate configurations are also contemplated.

As shown in Fig. 1, the path of the package conveying segments can be oval—shaped
and pass along side various destination chutes such as 26. Within a loading station 25,
packages may be placed upon the package conveying Segments 11, from loading positions 25P.
These loading positions 25P can be occupied by human operators hand-placing packages atop
the package conveying segments, or could alternately be mechanical means as known in the art.

The flexible necked portions are an upportant part of the present invention. AS
shown in Fig. 1, the package conveying segments 11 may travel along a path which includes
straight portions as well as curiies, requiring the package conveying segments 11 to pivot
sidewardly relatively to each other when making the transition from the curved portion to the
straight portion, or vice versa. The notches 15 present in the flexible neck portions 14 provide
clearance to facilitate such sideward flexing.

Referencé 1s now also made to Figs. 4 and 5, which are more detailed similar top
plan views of the conveyor according to the present invention, illustrating a particular type of
package conveying segment 50 used with the flexible necked portions 14.

- Figz 4 shows a ‘straight-line" length of the conveyor 10,
that 15, the ' shape  the conveyor takes  when passing  along a

straight line  path. In such a configuration, the notches 15  in
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the flexible necked portions 14 are effectively the same shape
regardless of which side they are on.

Fig. 5 illustrates the shape of the conveyor length as it
passes around a curve. As may be seen m Fig. 5, the “inside”
notches in the conveyor belt tend to be almost or completely
closed, thus accommodating the pivoting action. Similarly, the
"outside" notches tend to be more open, with flexing occurring
along the flexible necked portion 14.

As may well be understood, the flexible necked portions
of the conveyor system can undergo a high degree of stress
over their lifetimes, due to the fact that they are being
repeatedly flexed while making turn transitions, as well as the
fact that their reduced configurations require their narrowest
cross section to not only flex but to carry a significant load.
Therefore, it has been deemed preferable to include additional
reinforcement in the form of KEVLA']E{“j or steel
reinforcements as shown in Fig. 6. As shown in Fig. 6, an
elongate reinforcement strip 17 can be attached (by gluing or
other suitable means) to one side of the notched but otherwise
conventional conveyor belt, such that the reinforcement strip
provides additional reinforcement at the center of the belt,
which will be the portion that will be doing the flexing as well
as carrying any tensile or compressive load. Fig. 6 likewise
illustrates an outer edge restraint 58, and a powered edge
pulley 30, which will be discussed later in further detail.

The Edge Gripping Pulleys(Figs 3, 5-7)

As noted above, and referring generally to Figs. 3, 5-7,
the conveyor system 10 can include the use of edge drive
pulleys 30, to grip the discrete side edges of the package
conveying segments to cause the conveyor to move along 1ts
path. As these side edges 13 are spaced apart by notches 12,
and if pulleys 30 are used, the position of the pulleys can be on
the "inside" of the path curve, where the notches tend to be
substantially or completely closed. This is advantageous in that
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the partial or complete closing of the gaps provided by the
notches can provide a substantially or completely continuous
edge which 1s “seen” by the edge drive pulleys 30. In the
configuration shown in Figs. 1 and 5, the notches are
completely closed, such that a continuous edge is “seen” by the
driving pulleys. In the configuration shown in Fig. 10, the
notches are not completely closed.

In one embodiment of the present invention such as
shown 1n Fig. 1, the side edge of the conveying segments 11
are not straight, instead they are slightly “cupped” inwardly
such that a semicircle of substantially constant radius i1s defined
by the inner edges of the conveying segments as they go
around each half tum. This provides a substantially consistent
edge for the pulleys 30 to drive. However, the pulleys 30 can
be spring-loaded to accommodate slight variations due to
tolerances and wear.

In one preferred embodiment, the notches define a seven
degree (7°) angle, the reinforcement strip is approximately 1.5
inches 1n width, and the lateral spacing of the peaks of the
notches is likewise 1.5 inches. The notches are sixteen (16)
inches on center and a 20 foot turn radius 1s accommodated
with full closure of the inside notches. The reinforcement
strip is a conventional steel or KEVLAR reinforced belt.

In the configuration shown in Fig. 1, these edge drive
pulleys 30 are located inside the conveying path, along the
inside edge of the belt path as shown in Fig.1. However, in
reference to Fig. 2, it may be seen that the edge drive pulleys
30 can also be located outside of the conveyor path, but at the
same time being on the mside of a particular conveyor path
curve.

In Figs. 5, 6, and 7, an edge restraint 58 i1s provided on
the outside of the curved path, in order to laterally restrain
movement of the conveying segments as they are urged by the
edge pulleys. The package conveying segments are therefore
captured between the edge pulleys 30 and the outer restraint
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58 and moved therebetween by the force of the edge pulleys 30. However, it may of course
be understood that outer edge restraints such as 58 could be used at many different locations
along the conveyor belt path, not only to provide the above-referenced capturing feature, but
also as shown in Fig. 11 to provide a retaining function which may be needed to counter a
sideward force imparted to the belt during a dynamic pushing function discussed later in this
~ application. Finally, edge restraints such as 58 can be used along belt portions that may need
some guidance for other reasons. For example, it could be necessary to use two cooperating,
inwardly—directed edge restraints 58 to encourage belt alignment at a particular location along
its path. .

The Edge Drive Belt (Figs. & - 10)

As noted above, gripping and urging of the notched sides of the conveyor may be
provided by edge drive pulleys 30 as discussed above, or alternately by use of a continuous
edge driving cogged belt 70, shown in Figs. 8 — 10.

Fig. 8 illustrates an 1solated cut—aWay section of a cogged belt 70. The cogged belt
70 includes a cogged portion 72 and a channel portion 76. The cogged portion 72 and channel
portion 76 are joined together in a laminated fashion. The cogged portion 72 i1s composed of
conventional polyester belt material in the preferred embodiment and the channel portion 76
i1s composed of urethane.

The channel portion 76 is configured to matingly engage built-up edge segments 73
(see Fig. 9), which are attached to the belt edge of the conveyor segments 11. In the preferred
embodiment, the discrete built—up edge segments 78 are composed of urethane.

Reference 1s now made to Fig. 10, which 1llustrates the use of a plurality of pulleys
to drive an endless cogged belt 70. The cogged belt 70 1s driven by a cogged belt drive pulley
66 and idler pulleys 64 situated on the inside edge of the cogged belt path maintain the cogged
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belt in its appropriate path. A tail pulley 61 and retainer pulley 65 are likewise shown in
contact with the belt 70.

The pulleys 62, 64, 65 and 66 are oriented such that their rotational axes are all
substantially vertical, such that the endless cogged belt 70 lies in a plane which is substantially
parallel to the plane of the conveyor supporting surfaces. The drive pulley 62, the idler pulleys
64 and the tail pulley 62 lie, in the view shown 1n Fig. 10, along a generally curved path
adjacent to the side of the path of the package conveying segments generally noted as 11.

As noted above, the endless channel 76¢ defined by the endless channelled portion
76 of the endless cogged belt 1s configured to matiﬂgly accept a plurality of butlt—up edge
segments 78 attached to a corresponding plurality of package conveying segments 11. In the
configuration shown in Figs. 8 and 9, the channels 76C are defined by three wall surfaces, a
central wall surface and two outwardly tapering wall surfaces. These three surfaces are
configured to frictionally engage a corresponding three surfaces located along the margmal
outside edge of the built—up edge segment 78. This frictional engagement 1s sufficient to cause
conveyor segments such as 11 to be moved along their path, upon the driving of the cogged
belt 70 by, for example, the drive pulley 62.

As noted above, the endless cogged belt 70 is configured to engage and drive more
than one package conveying segment 11 at one time. In the configuration shown m Fig. 10,
the endless belt 70 engages at least five (5) separate built—up edges of five (5) package
conveying segments 11. In the configuration shown in Fig. 10, it may also be noted that the
"inside" notches discussed above are not completely closed. However, the belt 70 tends to
"bridge" these notches.

It should be understood that the endless cogged belt does not have to be on the inside

~ of the conveyor path curve as shown in Fig. 10. Instead the belt 70 could be adjacent to the
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conveyor segments 11 while they travel un a straight path segment, or the belt 70 could even
be on the outside of the curve.

It should also be noted that it is also contemplated under the present invention that
the endless cogged belt be in direct contact with the side edge of a conveyor belt, that 1s, no
built—up edge would be used.

Vertical Bellows (Figs. 3, 6 - 7)

As noted above, the package conveying Segments generally denoted as 11 of the
serpentine conveyor system 10 can take differen-ti particular configurations. One such
configuration is shown in Figs. 3 — 7. These Figures show a tilt tray package conveying
segment 50 including tiltable trays such as \51 supported by vertical bellows members 54, which
can be used such that a package placed atop the tray shdes off at least partly under the
influence of gravity upon tilting of the tray by the bellows. The conveyor segment base 52
(which in one preferred embodiment 1s of conventional flexible conveyor belt material) defines
bellows ports 56, which facilitate air passage therethrough to corresponding bellows 54 to cause
their inflation as discussed in detail below. Such a port 56 allows for air to pass therethrough,
such that air blown through the port under a relatively low pressure facilitates inflation and
expansion of its associated bellow member, causing the tray to be moved upwardly. Assuming
that only one bellows is inflated, this causes the tray 51 to tilt, thus allowing for shiding
movement of a package from atop the tray 51 (see Fig. 7).

Figs. 6 and 7 both illustrate similar views, with Fig. 6 illustrating the configuration
before inflation of one of the bellows 54 and Fig. 7 illustrating one of the bellows inflated. Fig.
7 illustrates the opening of one of the air valves 24, allowing air to flow into a corresponding

one of the two bellows 54. This causes the associated side of the tray 51 to be raised
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higher than the other side of the tray, causing the package to slide from the inclined tray

surface. In the configuration shown in Fig. 7, the package slides off the side having the outer

edge restraint 58 described above.

Referring momentarily to Figs. 4 and 5, the ports 56 which supply the air to their

~ associated bellows may be seen to be tear-shaped. The reason for this is to allow a round port

thereunder to supply air at a controlled gradual manner. The "tail" portion of the tear 1s the first

to encounter the round hole thereunder.

Horizontal Bellows (Figs. 11 - 19)

Another particular type of package conveying segment generally denoted as 11
in Fig. 1 can be a "push plate" conveying segment shown as 100 in Figs. 11 - 19. In this

embodiment, two or more horizontally-acting bellows members are attached relative to the top
surface of the base 102 of the push plate conveying segment 100, to provide a pushing function

to a package situated atop the top surface of the base 102, such that it is pushed off the
conveying segment base 102.

Referring now particularly to Fig. 11, the configuration 100 includes a base 102,
a .chamber housing 103, bellows members 106 and a push plate 104. The air chamber housing
103 of the push plate conveying segment 100 is attached to the upper surface ot the base 102
and is configured so it fits under the edge restraint 58. The air chamber housing 103 defines
an interior air chamber 105 which is supplied air through a chamber inlet port 108 and itselt
supplies air to two chamber outlet ports 107. Each of the two chamber outlet ports 107 supplies

air from the chamber 105 to a corresponding one of the two horizontally-oriented bellows

members 106. In one preferred embodiment, the base 102 is composed of flexible conveyor belt

material.
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The bellows members 106 operate such that they extend along their lengths upon
the introduction or air, such that their two ends are separated along the width of the package
conveying segment 100. The bellows members 106 are side-by-side in a parallel relationship
and each has one end attached to the air chamber housing 103 and the other attached to the push
plate 104. Upon the energizement of the bellows members 106 from their retracted positions
shown in Figs. 11 and 13 to their extended positions shown in Figs. 12 and 14, the push plate
104 is itself pushed substantially across the width of the base 102 of the push plate conveying
segment 100. Should a package be positioned on the base 102 beside the push plate 104, 1t 1s
discharged from the base as shown in Fig. 16 by the bellows members 106. Energizement of

the bellows member is provided by opening a valve such as 116 from its position shown in Fig.

11 to its position shown in Fig. 12.

As shown in Figs. 13 and 14, the conveying segment 100 includes a retracting
cable 110, which is extended and contracted from a retracting cable housing 112. The retracting
cable housing 112 is attached relative to the air chamber housing 103 and thus the base 102.
The retracting cable 110 is mounted within the retracting cable housing 112, such that a tensile
force is imparted on the cable 110 such that a pull is ever present on the push plate which tends
to retract it from its extended position of Figs. 11 and 14 to its retracted position of Figs. 11 and

13. The force imparted by the retracting cable 110 is sufficient to retract the bellows only when

the bellows are not energized.

Figs. 13 and 14 are top plan views of a configuration 100, illustrating the "dual”

feature possible in such a construction. However, it should be understood that one, two, or even
more bellows may be used in a particular construction. The port 108 is shown in an elongated
configuration in Figs. 13 and 14, which is to allow air to enter the air chamber 105 over a

longer period of time than if the port was simply round as the inlet port 103 1s wide.
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Fig. 15 illustrates the capability of the conveyor according to the present mvention
to initiate either angled or straight, ("square") discharge, by allowing the bellows to extend in
a uniform manner, as in the rightmost segment, or in a non—uniform manner, at least through
a portion of their stroke, as shown in the middle segment. This could be done by controlling
air flow as needed.

Fig. 17 provides single side discharge of the packages. Fig. 19 shows dual-side
discharge of the packages.

As may be understood, the somewhat rigid form of the air chambers which are
attached atop the otherwise flexible package conveying segments 11 of Fig. 17 could make
"over—under" conveyor set—-ups using cylindrical conveyor drive and 1dler rollers impractical.
Therefore, Fig. 18 shows the use of a hexagonally-shaped drive roller 115, which
accommodates such over—under configurations.

As may be understood, such an over—under configuration would not have to use the
notches as discussed above, instead a conventional, unnotched, conveyor belt could also be used
to support assemblies such as 100 thereon.

Fig. 19 shows an alternate configuration which may be used with the present
invention. In this configuration, instead of being supported by what 1s essentially a notched
conventional flexible conveyor belt, solid platforms can be used to support the bellows
assemblies and to provide the package supporting surfaces within each package supporting
segment 11.

Interconnecting the rigid platforms are flexible interconnectors 111, which can be
such as those described i1n my Canadian co—pending  application  No.
2271073  filed January 20, 1998 under the title "Automated  Lateral
Translation Conveyor" (which may be referred to for further details), which

are essentially rubber interconnectors each of which include two opposing male
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flanges which fit into female “notches™ defined in the edge
ends of the platforms and link two adjacent platforms together.
The 1nterconnectors can also include an elongate tooth running

- its length, which can be driven by a slot-defined by a drive
member such as a roller, such that the platforms are isolated
from the drive means by the flexible connectors, while still
being driven by the drive means through the connectors. This
is suitable for an “over-under” configuration as described
above.

Alternate Configurations

If so desired, the remforcement strip 17 could be located
undemneath the belt instead of atop i1t as shown 1n Fig. 6. In
such a configuration, a flat supporting surface would not be
suitable for supporting the conveyor, but an upwardly-directed
slot (not shown) could be provided to accommodate the strip.
In fact, such a slot/strip combination could be used to
accommodate lateral side forces on the bellt. |

It should be noted that one of the two ports of Fig. 13
can be a different size, to allow the side of the pusher plate
with the smaller hole to “lay” behind the side corresponding to
the larger hole. This could also be accomplished by providing
an insert to reduce the size of the hole.

It should also be understood that the air chamber 105
could be of a two-part configuration (not shown), with two
inlet holes instead of one inlet hole, and two air chambers
(corresponding to each bellows) to allow for different
selectable dynamic actions of the corresponding bellows.

It should also be understood that the package conveying
segments 11 shown in Fig. 1 could have no package discharge
capabilities; the segments could simply be bare conveyor belt
segments which simply support packages thereon, and rely
upon outside means for receipt and discharge.

Construction Materials
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As noted above, under one embodiment of the present
invention, an endless polyester flexible belt can be used to
comprise the conveying segments 11 and the flexible necked
portions 14. In fact, under such a configuration the
construction could be thought of as a flexible belt which is
“notched” along its longitudinal sides to provide the above-
referenced flexing features. While on the subject, it should be
noted that the flexible nature of such a belt could result in
some flexing within the package conveying segments 11
themselves, although it 1s contemplated that most of the fiexing
will be 1n the location between the notches 15.

The bellows can be made of conventional woven
polyester. The air chamber 103 (in Fig. 11 for example) can
be composed of plastic, fiberglass, urethane, and can be
extruded and capped at its ends.

Conclusion

While this mmvention has been described 1n specific detail
with reference to the disclosed embodiments, 1t will be
understood that many variations and modifications may be
effected within the spirit and scope of the invention as
described in the appended claims.
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The embodiments of the invention in which an exclusive property or privilege is claimed are

defined as follows:

1. A conveyor apparatus defining at least one package supporting surface for
conveying a package placed thereon from a first to a second location, said apparatus comprising:

a stationary frame;

a package conveying portion movable relative to said frame for defining said
package supporting surface, said package conveying portion also including a moving support
member movable relative to said frame along with said package supporting surtace;

a pusher member separate from and movable relative to said package supporting
surface for pushing said packages from said package supporting surface; and

a force transfer means intermediate said pusher member and said moving support

member for transferring force from said force transfer means to said pusher member, such that

said package may be transferred from said package supporting surface by the pushing action of

said force transfer means.

2. The conveyor apparatus as claimed in claim 1, wherein said force transfer means

comprises a bellows member having a substantially horizontal axis of extension and retraction.

3. The conveyor apparatus as claimed in claim 2, wherein said package supporting

surface is a substantially horizontal surface.

4. The conveyor apparatus as claimed in claim 3, further comprising a second

bellows member in parallel with said first bellows member.

. The conveyor apparatus as claimed in claim 1, wherein said package supporting

surface is a substantially horizontal surface.

6. The conveyor apparatus as claimed in claim 5, wherein said force transfer means

comprises a first and second bellows member in parallel with each other.
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