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BAGGAGE PUSHER DEVICE, SYSTEM AND
METHOD OF USE

Field of the Invention

The present invention is directed to a baggage pusher
device} system and method of use, and in particular, to a
device which utilizes a uniquely spiraled pushing surface
to minimize or eliminate damage to the baggage during its

pushing.

Background Art

In the prior art, the use of baggage pushers to remove
select pieces of baggage that travel along a conveyor are
well known. U.S. Patent No. 4,564,105 to Brouwer et al.
discloses a tilted spiral article diverter having a spiral
shaped sweep which is rotated to cause it to engage
selected articles on a ‘conveyor and push them off
d1aterally. The sweep is supported on and rotated by a
shaft which is inclined to the vertical and toward the
conveyor whereby the circular path traced by its outer end
is in an inclined plane. As it moves to its retracted
position, the sweep moves upwardly. Since the free end of
the sweep moves upwardly rather than laterally when the
sweep is retracted, the total floor area occupied by the
equipment is reduced without sacrificing the operating
principles of the invention. Tﬁis is an improvement over
devices which occupy large areas in a conveyor system, such
a luxury not available in certain industries, e.g., the

airlines.
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Brouwer e/t al., acknowledging a deficiency in the
pusher design in catching or trapping soft sided baggage
between the sweep and the conveyor, disclose a second
embodiment wherein the shaft of the sweep is inclined both
laterally towards the conveyor axils and towards an upstream
direction of the conveyor, see Figures 7-10A and 13
thereof. In this embodiment, the face of the sweep is more
to the side of the article rather than in front of it to
reduce the tendency of the sweep to move over or trap any
portion of the article between the sweep and the cdnveyor.

In either of the embodiments of the Brouwer et al.
patent, there still remains a sizable gap between the sweep
and the conveyor as a result of the inclined axis of the
sweep shaft of rotation. This gap still provides the
possibility of trapping or catching soft sided baggage
Quring the sweep action. As a result, there exists a need
for an improved baggage pusher which overcomes the
drawbacks of the pusher disclosed in the Brouwer et él.
patent.

High speed start-stop devices such as baggage pushers
are often driven by motors utilizing clutch-brake
mechanisms. These types of mechanisms are often noisy,
require high maintenance and operate with discontinuous or
jerky motions. Other types of baggage pushers, such as a
Logan-Glidepath CamSort™ diverter made by Fabricom of
Belgium, can strike a piece of baggage at a point on the

pusher at a high velocity which can cause baggage damage.
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Accordingly, there exists a need for improved drives and
designs for these types of devices.

In response to the drawbagks of prior art designs
related to baggage pusher devices and the need for improved
baggage pushers, the invention provides an improved baggage
pusher device which overcomes the problems associated with
prior art designs. The inventive pusher minimizes trapping
of soft sided baggage, provides a low maintenance, quiet

~and smoothly operating drive and minimizes damage to

baggage due to high velocity contact by the pusher device.

Summary of the Invention

Accordingly, it is a first object of the present
invention to provide an improved baggage pusher device.

Another object of the present invention is to provide
a system combining the inventive pusher device with a
‘conveyor.

A still further object of the present invention is to
provide a method of pushing baggage off a conveyor
employing the inventive pusher device.

One other object of the present invention is to
provide a pusher device which strikes baggage at a uniform
ﬁelogity regardless of the point of contact between the
baggage and a surface of the pusher device.

Other objects and advantages of the present invention
will become apparent as a description thereof proceeds.

In satisfaction of the foregoing objects and

advantages, the present invention provides a baggage pusher
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device comprising a frame and a pusher cam having a pushing
surface. A pusher shaft supports the pusher cam, the shaft
supported by the frame in an orientation so that the pusher
cam rotates in a generally horizontal pléne and the pusher
surface is generally vertical during its sweep. A motor
assembly drives the pusher cam via the pusher shaft for
rotation thereof. The pushef surface is shaped between a
leading edge ahd a trailing edge ih a spiral following the
Archimedes spiral function as measured from an axis of the
pusher shaft. In other words, a velocity at the pusher
surface based on rotation of the pusher surface by the
pusher shaft is the same all alohg a length of the pusher
surface. In this way, a piece of baggage is contacted by
the pusher surface at the same velocity regardless of where
along the pusher surface the piece of baggage makes
contact. Thus, high velocity contact between the ﬁusher
éurface and baggage and possible damage to the.baggage by
such contact is avoided. |

The motor assembly preferably includes a servo control
which utilizes flux vector technology to adjust the phase
and current applied to the motor for maximum torque,
ninimum maintenance, quiet . operation and smooth
acceleration and deceleration.

The pusher cam includes a body portion having a hub,
the hub including a through opening for the pusher shaft.
The body portion comprises a peripheral plate, a first

portion of the peripheral plate including the pushing
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surface and a remaining portion of the'petipheral plate
interconnecting the leading edge of the pushing surface to
the hub. The pusher cam can be segmented with spokes
emanating from the hub to the first portion of the
peripheral plate.

The pusher device can be combined with any conveyor
system adapted for transporting baggage between two or more
points.

The method aspect of the invention involves the steps
of providing a plurality of pieces of baggage traveling
along a conveyor. The inventive puéher device is arranged
so that the pusher cam can sweep across the conveyor upper
surface and divert one or more pieces of baggage to a
collector chute or other form of transport or collection,
e.d., another convéyor. When given the appropriate signal,
the motor assembly is actuated to rotate the pusherlshaft
éo that the pusher surface contacts the piece 6f baggage
and pushes the piece off the conveyor. Because of the
Archimedes spiral design of the pusher surface, contact
between the piece of baggage and any point along the pusher
surface occurs at the same velocity, i.e., the velocity of
the rotating pusher surface.

The signal to the motor assembly for its actuation can
be based on a predetermined condition(s), an operator
tending the pusher device, a sensed condition upétream of
the conveyor location where the pusher device is situated

or any other known or contemplated schemes for controlling
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the flow of baggage along the conveyor. As part of the
method, the pusher deviée can include the features
discussed above with respect to the pusher cam and frame

design.

Brief Description of the Drawings

Reference is now made to the drawings of the invention
wherein:

Figure 1 is a plan view of one embodiment of ‘the
inventive baggaée pusher device;

Figure 2 is a sectional view taken along the line II-
IT of Figure 1;

Figure 3 is a plan view of the frame of the baggage
pusher device;

Figure 4 is a side view along the line.IV—IV of Figure
1;

Figure S5 is a sectional view 'of the frame of the
inventive device taken along the line V-V of Figure 1; and

Figure 6 depicts a spiral following the Archimedes

spiral function.

Description of the Preferred Embodiments

The inventive pusher device is especially adapted for
diverting or pushing articles such as 1luggage, cargo,
baggage or the like with minimal or no damage to the pushed
article. Hereinafter, any article adaptable to be pushed'
with the inventive device will be referred to as baggage or

a piece(s) of baggage. The inventive pusher employs a
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pushing surface that follows the Archimedes spiral, and

therefore, is able to contact a piece of baggage at any
.point along the pusher surface at generally the same
velocity. Since the velocity along the spirally shaped
pushing surface does not substantially vary when pushing
baggage, the device rotation can be controlled so that the
pusher surface moves at a safe velocity, i.e., one that
will not damage the baggage.

A preferred embodiment of the invention as a conveyor
and pusher device system is depicted in Figures 1-5 as
reference numeral 10 and includes a pusher device 1 in
combination with a conveyor system 3 having a conveyor 5 as
a part thereof. The system 1 is designed to divert or push
a piece of baggage 7 onto a collecting device, e.g., a
chute or conveyor, designated by the reference numeral 9.

The pusher device 1 comprises a pusher cam 11 which is
mounted on a shaft' 13. The cam 11 and shaft 13 are
supported by a frame 15 comprising channels, angles and a
plate as described hereinafter.

The cam 11 has a hub 19 having an opening for the
shaft 13. The cam 11 also has a peripheral plate portion
21 extending from the hub to the leading edge 22. The
portion 21 can include perforations 24 therein as depicted
in Figure 2.

Another peripheral piate portion extends from the
leading edge' 22 in a spiral shape to the trailing edge 26.

A plurality of spokes 27 are disposed between the"
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peripheral plate portion 23 and the hub 19. Although three
spokes are shown, more or less spokes cén be utilized if so
desired. The pusher cam configuration is exemplary and
other designs can be utilized providing that the Archimedes
spiral pushing surface is retained.

The peripheral plate portion 23 is spiral in shape and
has a pusher surface 25. The pusher surface 25 follows the
Archimedes spiral function. ' More specifically,. .the
Archimedes spiral function states that an ever-increasing
ray when rotated at a uniform velocity will move at a point
on the ray at a uniform velocity away from the center of
rotation, i.e., the axis A of the shaft 13, see Figure 1.
The key to the spiral function is the uniform velocity
which is directed across the conveyor belt 5. This unifofm
velocity provides a soft and gentle push of the baggage off
the conveyor belt. No matter where the baggage strikes the
pusher surface -23, the velocity will be the same, thus
ensuring the gentle push mentioned above. Determination of
the proper velocity or speed at which the pusher cam passes
over the conveyor is a function of the conveyor width, size
of the cam, the number of pieces of badgége traveling along
the conveyor and the like. The speed determination is
deemed within the skill of the art and is not believed to
be necessary for understanding of the invention.

Constructing the pusher surface with the Archimedes
spiral follows the mathematical analysis below. Referring

to Figure 6, the spiral of Archimedes is traced by a point
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P which, starting from the axis A of the support shaft,

represented by “0” in Figure 6, moves with uniform velocity
along the ray OP, while the ray OP itself revolves with

uniform angular velocity about O. Using known polar

equation coordinates r=k rad € or r=a(8°/360°), for the

Archimedes function, a=2nk, or a= | the distance, measured
along a radius, from each coil to the next. In order to
construct the spiral curve which is followed by the pusher
surface 25, radii 0,, 0, O ... are drawn making angles
1/n(360°),2/n(360°),3/n(360°),... with O, and along these
radii, distances are laid off equal to 1/n(a), 2/n(a),
3/n(a),...; the points thus reached will lie on the spiral.
Further detail of the spiral of Archimedes can be found in
Marks’ Standard Handbook for Mechani'éal Engineers, Eighth
Edition, Analytical Geometry, page 2-40, herein
“incorporated by reference in its entirety. Knowing how. the
Archimedes spiral is calculated, the pusher cam 11 can be
fabricated so that the pusher surface 25 follows the
Archimedes spiral as measured from the axis A of the
support shaft 13.

Referring again to Figures 1 and 2, the pusher device
1 includes a motor assembly 29 for rotating the shaft 13
and controlling the speed, acceleration and deceleration of
the push'er cam 11. The assembly 29 has a motor 31
including a servo control represented by 35 and a

reducer/cone drive 33. The servo control is the type using
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flux vector technology. This technology is a closed loop

control scheme using an algorithm to adjust the phase of
voltage and current applied to a three-phase permanent
magnetic synchronous motor. The servo control separates
the current into its flux and torque producing components.
They are independently adjusted and vecforially added to
maintain a 90° relationship between them. This produces
maximum torque from base speed down to and including zero
speed. BAbove base speed, the flux component is reduced for
constant horsepower operation. A preferred type of servo
control is manufactured by Baldor® Electric Company of Fort
Smith, Arizona. A preferred model is a Baldor Series 23H
PWM servo control; Of course, other servo controls
utilizing the flux vector technology can be utilized with
the inventive device.

The servo control using the flux vector technology is
designed to eliminate the problems with conventional
clutch-brake force controls whichlrequire high maintenance,
are noisy and involve sudden or Jjerky movements during
notor operation.

The reducer/cone drive 33 is considered to be a
conventional-type drive which links the motor output shaft
(not shown) to the shaft 13 for rotation thereof. Since
these type of drives are conventional in nature, a further
description thereof is not deemed necessary for
understanding of the invention. In addition, the

reducer/cone drive 33 1s exemplary, and any other type
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device linking the motor to the shaft can be used. The
motor is preferably one of the Baldor BSM 90/100A series
brushless servo motors or an equivalent thereof. The
Baldor motors have éontinuous stall torque ratings ranging
from 40 to 300 lb-in.

The frame 15 of the pusher device 1 is constructed of
various channels, angles and other structural components
for support of the motor assembly 29 and the shaft 13.

Referring now to Figures 3, 4 and 5, the 'frax.u:é 15
includes cross channels 41 and 43 and plate 45. The plate
45, with angles 46, is used for structural rigidity of the
frame and for support of the reducer/cone drive 33 and
cross channels 41 and 43. Plate 45 includes openings 47 to
facilitate attachment to the housing of the reducer/cone
drive 33.

Disposed at opposite ends of the cross channels 41 and
43 are horizontal end channels 49 and 51. The end channels
lend support to the channel leg pairs 53 and 55, see Figure
5 in particular.

The channel leg pairs 53 and 55 have openings 57
therethrough to facilitate attachment to wedge anchors 59,
see Figure 4. The wedge anchors 59 can then attach to a
mounting surface to maintain the device 1 in a fixed
position during its operation.

The cross channel 43 has a bearing assembly 63
fastened thereto, see Figure 3. The assembly 63 has a

bearing housing 65 with a bearing (not shown) therein to
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facilitate shaft support and rotation. The remaining parts
of the shaft 13 which interface with the hub 19 and
reducer/cone drive 33 are deemed conventional and require
no further explanation for the understanding of the
invention.

The plate, channels and angles can be welded or
mechanically fastened together depending on the manner in
which the various components interface. In certain
instances, it may be preferred to weld adjacent channels
together and in other instances use fasteners. For
example[ the reducer/cone drive 33 is linked to the plate
by fasteners so that it can be easily removed and
reinstalled for repair and/or maintenance. Similarly, the
bearing housing 63 is attached by fasteners 64 to the cross
channel 43 for repair and maintenance, see Figure 4.

The frame 15 is an exemplary embodiment and other
structures can be employed to position the pusher cam 11 in
proximity to the conveyor 5 for the pushing of the pieces
of baggage.

Referring to Figure 1, the pusher cam 11 moves in a
horizontal plane from an inoperative position as shown in
cross hatch to an operative position. Since the pusher cam
11 is orientated in the horizontal plane, the clearance 75,
see Figure 2, between the conveyor 5 and the lower face 77
of the cam 11 1is minimal. Thus, there 1is a minute

likelihood that a portion of baggage, particularly soft-
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sided baggage, will wedge in the clearance 75 and be caught
rather than pushed off the conveyor 5.

The control scheme for operating the baggage pushing
device can be any type capable of actuating the motor
assembly for pusher cam rotation given .a pre-determined
signal, manual operation or an operation using sensors to
detect one or more pieces of baggage that should be pushed
off the conveyor. Since these types of control schemes are
well known in the art, a description thereof is not deemed
necessary for understanding of the invention.

The pusher cam 11 is preferably made with a one-piece
construction so that the hub 19 is integrally formed with
the spokes 27 and peripheral plate portions 21 and 23. 1If
desired, the pusher surface 25 could be padded with a
resilient or other type of soft material to further lessen
_the impact on a piece of baggage when being diverted by-the
device.

The frame 15, shaft 13 and pusher cam 11 are
preferably made durable materials of construction such as
steel, aluminum or the 1like to withstand the pusher
device’s numerous cycles of operation.

As such, an invention has been disclosed in terms of
preferred embodiments thereof which fulfill each and every
one of the objects of the present invention as set forth
above and provides a new and improved baggage pusher

device, system and method of use.
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Of course, various changes, modifications and
alterations from the teachings of the present invention may
be contemplated by those skilled in the art without.
departing ffom the intended spirit and scobe thereof. It is
intended that the present invention only be limited by the

terms of the appended claims.
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What is claimed is:

1.

2.

A baggage pusher device comprising:

a)
b)

c)

d)

e)

a frame;

a pusher cam having a pushing surface;

a pusher shaft supporting the pusher cam and
being supported by the frame in an orientation
so that the pusher cam rotates in a generally
horizontal planelwith the pusher surface being
generally Vertical; and

a motor assembly connected to the pusher shaft
for rotation thereof; | |

the pusher sﬁrface being shaped between a
leading edge and a trailing edge in a spiral
following the Archimedes spiral function as
nmeasured. from an axis of the pusher shaft so
that a velocity at the pusher surface based on
rotation of the pusher surface by the pusher
shaft is substantially the same all along a

length of the pusher surface.

The device of claim 1, wherein the motor assembly

further comprises a motor, a reducer linking the motor to

the pusher shaft and a servo control for the motor that

separates current applied to the motor from a power source

into flux and torque producing components.
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3. The device of claim 1, wherein the pusher cam
includes a body portion having a hub, the hub including a
through opening for the pusher shaft, the body portion
comprising a peripheral plate, a first portion of the
peripheral plate including the pushing surface and a
remaining portion of the peripheral plate interconnecting

. the leading edge of the pushing surface to the hub.

4, The device of claim 3, wherein the hub and body

portion are integrally formed as one piece.

5. The device of claim 3, wherein the first portion
of the peripheral plate is linked to the hub by a plurality

of spokes.

6. The device of claim 3, wherein the second portion

is perforated.

7. The device of claim 1, wherein the pusher.qam
includes a body portion having a hub, the hub including a
through opening for the pusher shaft, the body portion
comprising a peripheral plate, a first portion of the
peripheral plate including the pushing surface and a
perforated remaining portion of the peripheral plate
interconnecting the leading edge of the pushing surface to
the hub, wherein the hub and body portion aré integrally
formed as one piece and the first portion of the peripheral

plate is linked to the hub by a plurality of spokes.
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8. The device of claim 7, wherein the motor assembly
further comprises a motor, a reducer linking the motor to
the pusher shaft and a servo control for the motor that

separates current applied to the motor from a power source

into flux and torque producing components.

9. A baggage pusher system comprising a conveyor and
the baggage pusher device of claim 1 arranged adjacent the

conveyor to push baggage off the conveyor.

10. A method of pushing a piece of baggage off a

moving conveyor comprising the steps of:

a) providing a plurality of pieces of baggage

traveling along a conveyor;

b) providing a baggage pusher device comprisin_g:

i) a frame; |

ii) a pusher cam having a pushing surface;

iii) a pusher shaft supporting the pusher
cam and being supported by the frame in
an orientation so that the pusher cam can
rotate in a generally horizontal plane
with the pusher surface being generally
vertical; and

iv) a motorl assembly connected to the pusher

. shaft for rotation thereof;

v) whereby, the pusher surface 1is shaped

between a leading edge and a trailing

This Sheet Has Been RTlaced
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edge in a spiral following the Archimedes
spiral function as measured from an axis

of the pusher shaft; and

c) actuating the ﬁotor assembly to rotate the
pusher shaft so that the pusher surface travels in a
vertical plane, contacts a piece of baggage and pushes
the piece off the conveyor, contact between the piece
of baggage and any point along the pusher surface
occurring at substantially the same velocity since the

pusher surface follows the Archimedes spiral function.

11. The method of claim 10, further comprising the
steps of providing the motor assembly with a motor, a
reducer linking the motor to the pusher shaft and a servo
control for the motor, and separating current applied to
the motor from a power source into flux and térque
ﬁroducing components wvia the servo control Eo provide
controlled acceleration and deceleration of the pusher

surface.

12. The method of claim 10, wherein step (b) provides
the pusher cam with a body portion having a hub, the hub
including a through opening for the pusher shaft, the body
pdrtion comprising a peripheral plate, a first portion of
the peripheral plate including the pushiﬂg surface and a
perforated remaining portion of the peripheral plate
interconnecting the leading edge of the pushing surface to

the hub, wherein the hub and bcdy portion are integrally

This Sheet Has Been Reﬂlaced
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formed as one piece and the first portion of the peripheral

plate is linked to the hub by a plurality of spokes.

13. The method of claim 10, comprising the steps of
selecting a piece of baggage to be pushed off of the
conveyor from among the plurality of pieces of baggage and
actuating the motor assembly responsive to the selecting

step.

14. The method of claim 10, wherein step (b) includes
providing the pusher cam with a body portion having a hub,
the hub including a through opening for the pusher shaft,
the body portion comprising a peripheral plate, a first
portion of the peripheral plate including the pushing
surface and a remaining portion of the peripheral plate
interconnecting the leading edge of the pushing surface to

the hub.

15. A baggage pusher device comprising:

a) a frame;

b) a pusher cam having a pushing surface;

c) a pusher shaft supporting the pusher cam and
being supported by the frame in an orientation
so that the pusher cam rotates in a generally
horizontal plane with the pusher surface being
generally vertical; and

d) a motor assembly connected to the pusher shaft

for rotation thereof;

This Sheet Has Been Reraced

MO0




* [4 L M S *

20
e) the pusher surface being shaped between a

leading edge and a trailing edge in a spiral
following the Archimedes spiral function as
measured from an axis of the pusher shaft so
that a velocity at the pusher surface based on
rotation of the pusher surface by the pusher
shaft is substantially the same all along a
length of the pusher surface, the motor
assembly comprising a motor, a reducer linking
the motor to the pusher shaft and a servo
control for the motor, the servo controi
separating current applied to the motor from a
power source into flux and torque producing
components to provide controlled acceleration

and deceleration of the pusher surface.

16. The device of claim 15, wherein the pusher cam
includes a body portion having a hub, the hub including a
through opening for the pusher shaft, the body portion
comprising a peripheral plaﬁe, a first portion of the
peripheral plate including the pushing surface and a
remaining portion of fhe peripheral plate interconnecting

the 1leading edge of the pushing surface to the hub.

17. The device of claim 16, wherein the hub and body

portion are integrally formed as one piece.
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18. The déi:i"rice of claim 16, wherein the first portion
of the peripheral plate is linked to the hub by a plurality

of _ ~ spokes.

19. A method of pushing a piece of bagéage off a
moving conveyor éomprising the steps of:

a) providing a plurality of pieces of baggage
traveling along a conveyor;

b) pushing at 1least one of the plurality of
pieces of baggage off the conveyor by
contacting the at least one piece of baggage
with a pushing surface of a rotating pusher
cam arranged to sweep across the conveyor on a
rotational axis, the pushing surface
configured to follow the Archimedes spiral
function so that a velocity of contact at any
point along the pushing surface aﬁd between
the pushing surface and the at least one piece

of baggage is substantially the sane.

20. The method of claim 20, wherein the pusher cam is
rotated 'by a motor driven by a power source, and a current
of the power source is separated into flux and torque

containing components for smooth motor operation.
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