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T o« BAGGAGE PUSHER DEVI CE, SYSTEM AND \Pos copy -
VETHOD OF USE' Field of the Invention >~ The present inventionis
directed to a baggage pusher device, system and nethod of use, and in
particular, to a device which utilizes ja uniquely spiraled pushing surface
to minimze or elimnate danage to the baggage during its pushing.

Background Art In the prior art, the use of baggage pushers to renopve
sel ect pieces of baggage tmﬂﬂﬂﬂﬂhﬁﬂﬁﬂﬁRnH§V£C$nﬁ%ﬂﬁﬂgﬁJgﬁl wel | known.
U.S. Patent No. 4,564,105 to BrouweMETHOR| OF USE | oses a tilted spira

article diverter having a spiral shaped sweep which is rotated to cause it
t o engage

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 baggagé 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 1is rotated tq 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.



sel ected articles on a conveyor and push themoff laterally. 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 noves to its retracted position, the sweep
nmoves upwardly. Since the free end of Hhe sweep noves upwardly rather than
| aterally when the sweep is retracted, the total floor area occupied by
the equipnment is prdweed &tt UL, sackndwbedyirdeaopds fiditmeypr iaci ghes of
the invention. This is an inprovenent over devices which occupy |arge
areas in a convsheyr dosiqm isuchtchihgxory trappdngi Iselfite sideskrbaggage
I ndustries, e.g., the airlines.
between the sweep and the conveyor, disclose a second
embodiment wherein the shaft of the sweep is inclined both
laterally towards the conveyor axis 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 conveyor.
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'
during 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 al.
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

pﬁsher at a high velocity which can cause baggage damage.



2 Brouwer .et al., acknow edging a deficiency in the pusher design in
catching or trapping soft sided baggage between the sweep and the
conveyor, disclose a second enbodi ment wherein the shaft of the sweep is
inclined both laterally towards the conveyor axis and towards an upstream
direction of the conveyor, see Figures % 10A and 13 thereof. In this
enbodi nent, the face of the sweep is nore to the side of the article
rather than i AcEpsainglyi t there efistst Be neddeiry brpxXoedBepves mpde
over or trap any, portion of the article between the sweep and the

conveyor . designg; forethyse fypesHodi AeKESe®df the Brouwer et al. patent,
there still remaing a sizable %%ﬁ bﬁtme n the smeeg and the conveyor as a
result of the inclfRedesPrRssi t4ethe ’éﬁé’fkls oL r BEIPFoPrt dssdapsp
still provides . the ossibility of tr Lng or t.chin t gided baggage
during the smégbag‘é?ig‘?\.sb%gaageri’ r ?Eg}‘égﬁxﬁ"é‘f?tﬁ? ﬁ’@%&s &r LBRTPHSFoved
baggage p”SheLa&GQSQ ﬁﬁgﬁé¥§?¥%hkhﬁnvention 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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dr awbacks. of the pusher disclosed in the Brouwef EfB i pat ent , High
speed start-stop devices suchi as baggage pusherp a‘nsg"p’?ﬂt%q’i’eddﬂ'vé‘hpaw
hotors « utilizing clutch-brake nechanisns. Thégféa'mﬁﬁbes prfoedethats pagedafh.,
often noi sy, require high nmaintenance and oper amer)rgw.hms)di ﬁfg@antmuqy Badel

jerky motions. QOher types of baggage pushers, gk, a g |
CantSort[err] diverter nade by Fabricom &f Bel gium cég‘?] st E "z'i'"rlc);foeﬁigogf'" seee

baggage at a devixe ccomprssimgslaciframeaahdgh pudlosy tcamviiayingan pasheng
baggage damage. 3 Accordingly, there
exi sts a needshofacepr dvahshery shastidsupper ghsthieopushese cappethef staftces.

In response to the drawbacks of prior art designs
supported by the frame in an orientation so that the pusher

cam rotates in a generally horizontal plane 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 pusher
surface and baggage and poss1b1e 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

* This Sheet Has Been Re;
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rel ated to baggage pusher devices and the need for inproved baggage
pushers, the invention provides an inproved baggage pusher device which

overcones the problens associated with prior art designs.

The i nventi ve

pusher minimzes trapping of soft sided baggage, provides a | ow
mai nt enance, quiet and snoothly operatithg drive and m ni nmzes damage to

baggage due to high velocity contact by the pusher device.

Summary of the

| nventi on sunfacediangl y@ rempiningi portibheof dofhe hpepipbenal pladetion

to provide an inproved baggage pusher device. Anot her object of the
present invendnggrcenneching|the leading mdasnisihithe pwushingesurfacputber
device with a conveyor. A still further object of the present

invention is the g+ de TherePusliehf CalsFay Bagdrgmenteda Wbl epbokes

enpl oyi ng the inventive pusher device One ot her object of the present

i nvention i s e£ganating rom 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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provi de a pusher device which strikes baggage at a uniform velocity
regardl ess of the point of contact between the Dbaggage and a surface of

t he pusher devi ce. Q her objects and advantages of the present
inverition wll becone apparent as a description thereof proceeds. In
sati'sfaction of +the foregoing objectss and advantages, the present.

I nvention provides a baggage pusher

4 device conglié SENGWw of bagyage &alonyBthe convdyor. a RYSPARtCAR heNing a
pushi ng surface; c) a pusher shaft supporting the pusher cam and
bei ng suppor tiesitlyd,t hethe pusher dJdédidEe i Ncan oin€Nidd | OFheé0 FBatutés
pusher camrotates in a generally hori zontal plane wth the
pusher surf acdismisypdjcatesvd | yitler respéct abd the pusher TamDtanid ags&md! y
connected to the pusher shaft for rotation thereof, t he -not or
assenbly conpdésigrg. a notor, a reducer linking the notor to t he
pusher shaft and a servo control for the notor that separates

current applied to the notor froma power source into flux and torque
produci ng conpiighiBescription 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



e) ° the pusher surface being shaped between a | eading edge and a trailing
edge in a spiral follow ng the Archi nedes spiral function as neasured
froman axis of the pusher shaft so that the pusher surface noves

outwardly along a radial line extending fromthe axis of the pusher shaft
at a constant velocity when the pusher shaft is rotated at a constant
vel ocity. In this way, a piece of baggage can be contacted by the

pusher surfaceushihbe ssamfiacec| teat y fokjowsl| ¢he EHrotiarezieal ospitdE, pamider
surface the piece of baggage makes contact. Thus, high velocity contact

bet ween the pébeeefouefade abldebagyagentackt paspikce addymydayyd hat baggage
by such contact is avoi ded. The notor assenbly preferably includes a
servo control PeihEh along zdhef | prshert sunfagienobbgygenerall st thee share and
current applied to the notor for maxi mumtorque, m nimum mai ntenance, qui et
oper ati on andVvekeeikYaccebinee i theavelacdtyeredongn.the spinallyisisbapedm nmay
i nclude a body portion having a hub, the hub including a through opening
for the pushePUshapg. smrdagedyass thh edhprantdald vpe¥arinevhen ppishing
first portion _of the peripheral plate including the pushing surface and a
remai ni ng por PREAagE: t ke pdeYifr rEptafiion qan dec sondcolhgdt Ge £basi fheedge
of the pushing SH%face to the hub. The pusher cigt: n be segnented with
spokes emanat PHEREF o UEFECRUBYES: 1 171 SRLFoMG IO ¢ He Spar i PRer £PAY at e

5 The p r_devi,ce can.be.conhi ned with any conveyor system adapted
for transport?’?ig‘ibﬁﬁ a%%m%%‘?\}é}é%qaﬁ?agﬁ’mre poi nt s. I n anot her

aspect of he Rl Lolee heA oo aliiat 3P HdpLoR'SY BIRRSEE o

baggage off a noving® conveyor 0

g 4 DA JARRGE SAGRIOCSLEE L0 Aot COR Hifres 1-5 e
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"



1) © a frane; 1) a pusher cam having a pushing surface;
ii11) a pusher shaft supporting the pusher cam and bei ng supported

by the frame in an orientation so that the pusher cam can rotate

in a generally horizontal plane with the pusher surface being

general ly vertical; I V) a notor assenbly connected to the
pusher shaft for rotation 8 t hereof, the notor assenbly

i ncluding a npepiphérd EPNeie IPodeiBd 23 and the hub 19. BIhBRLAT theekhe
pusher shaft and a servo control for the notor t hat

separates cur spoke&pite ashdvn,! BOrEDbEr 1659 ok ians B Geilized if so
into flux and torque produci ng conponents; V) wher eby, the

pusher surfacdessredapedriet pesiter temdicomfddgeation is exemplary and a
trailing edge in a spiral follow ng the Archi nedes spiral '
function as notherededigns aanbes utfilihed porsdreidisitafthatattie Archifddes
actuating the notor assenbly to rotate the pusher shaft so that the

pusher surfacepiral gpushing spnfiaicealisprebeinedbnt acts a pi ece of baggage
and pushes the piece off the conveyor, contact between the piece of .
baggage and any pofke pewinhered pdakerpantiernddeauspinglain shape and
substantially the sane velocity since the pusher surface follows the

Ar chi medes sphpgl afpipgheppurface 29qe Therisher riageorSafedhbrs the its
actuation can_be based on a, predeterni ned condition(s), an, operator tending
the pusher dedFeRimedesnsaiikdhdi FIRFLIART r eant@¥e t hEPEehTEGRE LY ocathen
where the pusher device is, situated. B or aqg ot her known or contenpl at ed
schenes for Cﬁﬁ??tm?¢%® spiral function states that an ever-gncrgasing,, of

baggage alongrQGewﬁggyg égted‘%% %ahgiggrérg%locity 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 1like. 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



nmet hod, the pusher device can include the features discussed above
with respect to the pusher camand frame design. Bri ef Description of
t he Draw ngs Ref erence is now made to the draw ngs of the invention
wher ei n: Figure 1 is a plan view of one enbodi ment of the inventive
baggage pusher devi ce; Figure 2 is a sectional view taken along the
line I'l- 11 of Figure 1; Figure 3 Ps a pl an view of the frame of the

baggage pushep dhitke; startihggfirems the asdisder vbewthkonmppead Iéleafe/ IV
of Figure 1; Figure 5 is a sectional view of the frame of the
i nventive devimspresiented byg“ofieihi Risyite/ &f mbvgsr @ith aniform velbdiky 6
depicts a spiral follow ng the Archinedes

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 pusher 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



spiral function. Description of the Preferred Enbodi nents The

I nventive pusher device is especially adapted for diverting or pushing
articles such as |uggage, cargo, baggage or the like with nminiml or no
damage to the pushed article. Hereinafter, any article adaptable to be
pushed wth the inventive device will be referred to as baggage or a
pi ece(s) of baggage. The inventive pusHer enploys a

7 pushing surffaes teatokolteehhol gy Ar CthiBdeechiblady #8da Hesehiongoy S
able to contact a piece of baggage at any point along the pusher surface

aL geger al ly idoatxalie scheheciising Sinncflgord thel aw tadpistothdephpseallsy

Shape 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 technolégy 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



pushi ng surface does not substantially vary when pushing baggage, the
device rotation can be controlled so t'hat” the - pusher surface novés at a
safe velocity, i.e., one that wll not danage the baggage. A
preferred enbodi nent of the invention as a conveyor and pusher device
systemis depicted in Figures 1-5 as refgrence nuneral 10 and includes a
pusher device 1 in conbination with a conveyor system 3 having a conveyor

5 as a part tdeeneefl .1ithdngy tiRMuoticr desi ERedshardi vaht by we&d. aqpecce
of baggage 7 onto a collecting device, e.g., a chute or conveyor,

desi gnat ed by molterr dfsermreferayls’ @ned.of the TBel@ovws hBsMAQ0V/2004A @¥HIsSES a
pusher cam 11 which is nounted on a shaft 13. The cam 11 and shaft 13

are support edbrimghdebsanserifo cmoporsi roy channsis valegitesthadeaf. pl afrgeas
descri bed hereinafter. The cam 11 has a hub 19 having an opening for
the shaft 13Balthe wmetris have tomtinyuus @Eteldl tmirgue patiings r2hging
extending fromthe hub to the | eadi ng edge 22. The
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



portion 21 can include perforations 24 therein as depicted in Figure 2.
"Anot her peripheral plate portion extends fromthe |eading edge 22 in a
Spiral shape to the trailing edge 26. A plurality of spokes 27 are

di sposed between the 8 peripheral plate
portion 23 and the hub 19. Although thre$ spokes are shown, nore or |ess
spokes can be utilized if so desired. ﬁe pusher cam configuration is
exenpl ary and fatildrtatesishastcasappertitand zedtationi di Tye t haha {ihshitEdes

spiral pushing surface is retained. The peripheral plate portion 23
is spiral in sifap&hendshatts d3puwhichsunfteogfags. Wikh pudiecr hahr fb@e aia
follows the Archinedes spiral function. More specifically, the

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-



Archi medes spiral function states that an ever-increasing ray when rotated
at a uniformvelocity wll nove at a point on the ray at a uniform
velocity away fromthe center of rotation, i.e., the axis A of the shaft
13, see Figure 1. The key to the spiral function is the uniformvelocity
which is directed across the conveyor baglst 5. This uniform velocity
provides a soft and gentle push of the baggage off the conveyor belt. No
matter where tsidedabgggege} riis wduge finshhe cledratce s tdmd BRI @@uightWi | |
be the sane, thus ensuring the gentle push nmentioned above. Determ nation
of the properatbeycthanopusipabdffi thiei chnvepgopuSher cam passes over the
conveyor is a function of the conveyor width, size of the cam the nunber
of pieces of bagga@bet cantrphgsegheng fonecopenatimg &thd bagghgke pushihg
speed determination is deened within the skill of the art and is not
believed to KeVAEeeset yberoranihdEyBe arffindplef @he actyuahingn.the motor

Constructing the pusher surface with the Archinmedes
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 coﬁld. be padded with a
resilient or other type of soft material to further lessen
_Fhe 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.



spiral follows the mathematical analysis below. Referring to Figure 6,
the spiral of Archinedes is traced by a point
9 P which, starting fromthe axis A of the support shaft, represented by
"O'" in Figure 6, noves with uniformvelocity along the ray OP, while the
ray OP itself revolves with wuniform aagul ar velocity about O Usi ng
known pol ar equation coordinates r=k d[err] or r=a([err]/360[err]),
for the Archimedegffunsuree, a=RieiddK, Chadgebhe dhsdiricRitigRASUr 8Hd
along a radius, fromeach coil to the next. In order to construct the
spiral curve abtebatior®lfrosedhey tehehpnghest the st ihadntichemnal,
Jerr], Jerr],... are drawn maki ng angl es
1/ n(360[ er r ] ) b2/ n¢@6émpXdtedd/ by360hese] )skilled t in( dhie] , aztd alieRguthese
radii, distances are laid off equal to 1/n(a), 2/ n(a),

departing from the intended spirit and scope thereof. It is

intended that the present invention only be limited by the

terms of the appended claims.



3/ n&a),

the points thus reached will lie on the spiral. Further detail

of the sprral of Archinedes:can be found in Marks' Standard Handbook for

2- 40,
Ar chi nede

ted by reference in its entirety. Know ng how the
s @¢al ¢ul ated, the pusher cam 11 can be fabricated so

Nbchanicab aﬂﬂ th Edition, Anal yti cal Geonetry, page
*SpE T

that the pusher surface 25 folloms the Archinedes spiral as neasured -from
the axis A of the support shaft 13. 15 Referring again to Figures 1 and
2, the pusher device 1 includes a notor assenbly 29 for rotating the shaft
13 and control | i n§hekeigpekalimed daier ati on and decel eration of the pusher

cam 11.

The assenbly 29 has a notor 31 including a servo control

represented by 35 and a reducer/cone drive 33. The servo control is the

type using

1. 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 planelwith the pusher surface being
generally Vertical; and

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

e) 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.

2. 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.

This Sheet Has Been R ace




10 flux vector technology. This technology is a closed | oop _control schene
usi ng an m ﬂﬂlﬁMUSt the phase of voltage and current-applied to a
fhree-phumglull I“al gnhetic synchronous notor. The servo control
separates* the '‘cufrefit fnto its flux and torque produci ng conponents. They
are independently adjusted and vectorially added to maintain a 90[err]

rel ati onshi p between them Thi s producea maxi mum t orque from base speed
down to and including zero -speed. Above fse speed, the flux conponent is
reduced for constant Hbresegewiore opfr atliadn. 1A pwhéreimdthgpeuxheser gam
control is manufactured by Bal dor Electric Conpany of Fort Smth, Arizona.
A preferred nbeeludes aa Baodrpoetias IEsHingP\av haler viche dush r bhcludikg a
course, other servo controls utiIizing the flux vector technol ogy can
be utilized V\Fltllfpuqfheopﬁnéngi verdethe epusher mhafier veheododyt perhipomhe

flux vector technol ogy )
comprlslng 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.

Sheet Has Been Reﬂlaced
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desi'gned to elimnate the problens with conventional clutch-brake force
control s mai nt enance, are noisy and invol ve sudden or
j erky m)v\gplmm mmll m" or operat i on. The reducer/cone drive 33 is
considered to be ta ®conmventional -type drive which |links the notor output

shaft (not shown) to the shaft 13 for Wotation thereof. Since these
type of drives are conventional in nature, a further description thereof

is not deened nec ar for in the 1nvention.
In addition, tH %GCQ¥V&8 Gré%é? '|§%€%gﬁﬁlﬁ?ﬁ m%ﬂﬂraﬁﬁs%ﬂhky type
device |inki ngu tq\eerméo%pﬁ%etshe shq: ; caan zbeeduucsé(i'd 11nk1ng ]t}ie 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




motor is preferably one of the Bal dor BSM 90/ 100A series brushless servo

not or s t her eof . The Bal dor notors have conti nuous
stal | toﬁ“lﬂﬂ"ﬁmugﬂllﬂﬂ ihg from40 to 300 | b-in. The franme 15 of

t he pushef devi'tce™ fs tonstructed of various channels, angles and ot her
structural conponents for support of thg notor assenbly 29 and the shaft
13. Referring nowto Figures 3, 4 and 5, the franme 15 includes cross
channel s 41 and 43 and pl at e 4BigeTHa @ @ipdralds folllowinggtks Abchimedsed f or
structural rigidity of the frame and for support of the reducer/cone drive
33 and cross channels 41 and SPErad| funciionn@symensyyed Mfyoml an caxis
facilitate attachnent to the housing of the reducer/cone drive 33. :
Di sposed at opposite ends of tHe eopushgrnpbrtty@nchd 43 are hori zont al
end channels 49 and 51. The end channels |end support to the channel |eg

pairs 53 and 55, see Hé?”é%t&ééﬂhfa£ﬁéc%k%£r 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 fol;ows 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
producing 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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The'channel | e d 55 have openings 57 therethrough to .. ... ..
facilitate Nﬁ ﬁ E-ﬂé&ﬂﬂdge anchors 59, see Figure 4. The wedge

anchors"59 to a nounting surface to maintain the device 1
in a fixed p03|t|on during its operation. The cross channel 43 has a

beari ng assenbly 63 fastened thereto, &gee Figure 3. The assenbly 63 has
a bearing housing 65 with a bearing (n shown) therein to

12 facilitat eoriel agUBRE biddd drd dhieOFirERCpbLEBoN IS iy 2;),
shaft 13 which interface with the hub 19 and rteducer/cone d are

deened conventpleitel igntlinkedi te the Huly bhea ﬁl@f@ﬂﬂ@y%f&fol&é&e
under st andi ng of the
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;

is Sheet Has Been Reraced
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invention. =~ “Theé prate, channels and angles can be wel ded or

mechani cal | t r, dépending on the manner in which the

vari ous COMBHW!“”“B{“E In certain |nstances it may be
preferred t c | acen annels together and in ot her I nstances
use fasteners. For exanple, the reducer/cone drive 33 is linked to the

plate by fasteners so that it can be emsily renoved and reinstalled for

repair and/or maintenar§etheS pidiEy Y sukf8ceba;l gﬁ g ttached
by fasteners 64 to the cross l{’c{hannel S43 f‘(§$3 repl(;{l239 ElErrgl n en%e?l%rg see

Figure 4. The frame jdudingaredyeeElary @H@Pﬁiﬁ’@”&d ds gt Berg

structures can be enployed to position the pusher cam 11l in pro aty to

the conveyor 5 for the pusdlimwiel tiee PrechImeaés bagaags. functfi?:‘ier@ ng to
Figure 1, the pusher cam 11 noves in a horizontal plane froman

i noperative position as skeusured fvomsarhadxis (Of aBhePPushé¥e sBASE! iy

Si nce the pusher cam
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.

This Sheet Has Been
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11 i's orlentated I n the hori zontal plane, the clearance 75, ~see Figure 2,
bet ween 't he co mwn lmlllﬂ"ill‘“f“leower face 77 of ‘the cam 11 is ninimal.
Thus, “there l-i hood that a portion of baggage,

partlcularly soft- 13 sided baggage,
wi |l wedge in the clearance 75 and be caught rather than pushed off the
conveyor 5. The control schene for2bperating the baggage pushing

devi ce can be any type capabl e of actuating the notor assenbly for pusher
camrotation giverlgéa pTheddévice nefl ckaignalé, whevelinopke afist gortrion
operation using sensors to detect one or nore pieces of baggage that
shoul d be pustedtheofpleripberahvelate iSi ddakedefe thechubfby antpliraldtanes

are

wel |

known in the art, a description thereof is not deened
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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necessary for understandlng of the |nvent|on 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. If desired, the pusher surface 25 could be padded with a resilient or
ot her type of soft material to further isen the inpact on a piece of
baggage when being diverted by the deV| The frame 15, shaft 13 and

pusher cam 11 are f erabl.y made_ d I erial onst tion such
as steel, alum nﬁﬁ%ﬁ%éﬂ'sﬁﬁ?g L5 s?iﬁ%h@hﬁugﬁghﬁdggi @gﬁs nuner ous
cycl es of operation. As such, an invention has been disclosed in terns

of preferred enbodi nents thereQf h fulfil h and every one of the
obj ects of the present inventigﬁxggqf ofokﬁﬁ ﬁhﬁ ‘Eﬁﬂ provi des a new and

i mproved baggage BUSNel . feviGene Sy SLETLAN k! BR0nPlg UsSugage off a

moving conveyor comprises a pusher cam with a pusher
surface, a shaft supporting and rotating the pusher cam in
a generally horizontal plane, a motor assembly and a frame
to support at least the shaft. The pusher surface follows
the Archimedes spiral function so that baggage contacting
the pushing surface at any point therealong sees the same
velocity. Controlwof the velocity assures that the baggage
will not be damégédfﬁﬁ%high speed contact with the pushing
device. The motor assembly utilizes a servo control with
flux vec&or technology for quiet motor operation and smooth

pusher device acceleration and deceleration.

N
- —

Figure 1

-
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14 O course, vari ous changes,  nodifications and alterations
fromthe teachings of the present invention may be contenplated by those
ski.lled in the art without departing fromthe intended spirit and scope
thereof. It is intended that the present invention only be limted by the
terms of the appended cl ai ns. ' 15 What is
clainmed is: 1. A baggage pusher device conprising: a) a frane;

172

e = o

f
> FIG. 2



b) a pusher cam having a pushing surface; c) a pusher shaft supporting

t he pusher cam and bei ng supported by the frame in an .
orientation so that the pusher camrotates in a generally horizonta
pl ane with the pusher surface being generally vertical; and
d) a notor assenbly connected to the pusher shaft for rotation
t hereof, the notor assenbly conprising a notor, a reducer
|l i nking the notor to the pusher shaft .and a servo control for the
not or t hat separates current applied to the notor froma
power source into flux and torque produci ng conponents; e) the
pusher surface being shaped between a 2/2 | eadi ng edge and a trailing
edge in a
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spiral fol I oW
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n s spiral function as neasured froemsraeﬁ
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shaf t at a constant velocity when the
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shaft, the body portion conprising a peripheral plhate, a first oortlo&ﬂ

t he peri pher al

pl ate including the pushing DATE OF RECEIPT .22
1. :

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, the motor .

assembly comprising 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;

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 the pusher surface
moves outwardly along a radial 1line
extending from the axis of the pusher
shaft at a constant wvelocity when the

pusher shaft is rotated at a constant

velocity. REPLACEMENT SHEET

28 MAR 2000

Q80358 -

2 2 3\=c



surface and a renainln ort |on of the peripheral plate interconnecting

t he | eadi ng edge F“"lm:ll “IHurface to the hub. 3. The device
of claim 2, mhere ody portion are integrally forned as one
pi ece. . The device of cIa|n12 wherein the first portion of the
peri pher al plate is linked to the hub by meplurality of spokes. 5.

A baggage pusher system conprising a conveyor and the baggage pusher
device of -.claim2- ar'i{'hﬁgedeéfdjcﬁ:emf t 6leda canveybensipustheagymirenf f

t he conveyor. A bag pusher, devi.ce conpri si a) a
frame; cam 1BF1é1qﬁ%hé‘r g’ﬁ’%yhamﬂ:%?rbu ‘ﬁbngurfl’-acl'é“g-b 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.

3. The device of claim 2, wherein the hub and

body portion are integrally formed as one piece.

4. The device of claim 2, wherein the first
portion of the peripheral plate is linked to the hub
by a plurality of spokes.

5. A baggage pusher system comprising a
conveyor and the baggage pusher device of claim 1
arranged adjacent to the conveyor to push baggage off

o the conveyor.

6. A baggage pusher device comprising:
a) a frame;

b) a pusher cam having a pushing surface;

REPLACEMENT SHEET
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17 c¢) a pusher. shaft supporting the pusher cam and bei ng supported by

5 S R, 2% B2 T i

verti cal not or assewblsy connected to the pusher shaft for
r ot atlon thereof and e) the pusher surface I2i ng shaped between a
| eadi ng edge and a tral ling edge in spiral follow ng the, Archi nedes
spiral function a§)neds qlfoﬁhérf-taxﬁ‘épwl’-‘ﬂﬂé'lg thﬁusﬂﬁ‘éﬁ Shafta®o
t hat the pusher surface nd TRLES out war dl¥ al ong ﬁldl a% ne
eing supporte e %rame° in an

orientation so that the pusher cam
rotates in a generally horizontal plane
with the pusher surface being generally
vertical;
d) a motor assembly connected to the pusher
shaft for rotation thereof; and
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 the pusher surface
moves outwardly along a radial 1line
extending from the axis of the pusher
shaft at a constant velocity when the
pusher shaft is rotated at a constant
velocity, wherein the pusher cam includes
a body portion having a hub, the hub
N 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, wherein the remaining portion

is perforated. REPLACEMENT SHEET

28 MAR 2000




extending fromthe axis of the pusher shaft at a constant velocity when

e i cMMUTRIMBIBED o o v 5 1R
a through opening for ‘the " Spugher shaft, the body portion conprising

a peripheral plate, a first portion of 1ghe peripheral plate
i ncluding the pushi ng surface and a renai ni ng portion of the

e Bheral Pt gL SACHABEB by ool B S nBRBA elng 0 PUsNO,

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;

d) a motor assembly connected to the pusher

Y shaft for rotation thereof; and

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 wvelocity 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 control
separating current applied to the motor
from a power sburce into flux and torque
producing components to provide controlled
acceleration and deceleration of the

pusher surface. T QLIEE
REPLACEMENT SHEET
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18 7. A bagg ' ' conpri si ng: a) a frane; b) a
pusher cam havﬂmllgmﬂ i@l aihﬂilf ace; c) a pusher shaft supporting the
* L p

pusher cam orted by the franme in an orientation
so that the pusher camrotates in a generally horizontal plane with
t he pusher surface being generally ¥8rtical; d) a notor
assenbly connected to the pusher shaft for rotatjon thereof; and

e) the pusher suface & ngeshiprd det Wdaim 7, wherednndhegousiesn
trailing ed ollomﬁngnt e Amchinedesggpir

function as%???é'légd-r%éﬂl‘fcﬂ%ﬁ ;gl %&oqulﬁfel avinghef sRUPr sgi‘?hal?ug
vel ocity atfﬁgiuding é“%ﬁ%&u&ﬂ“&%éh?ﬁ&e%d¥‘Eﬁéagdéhéé gﬂSft, 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.

.k/ 9. The device of claim 8, wherein the hub and

body portion are integrally formed as one piece.

10. The device of claim 8, wherein the first
portion of the peripheral plate is linked to the hub
by a plurality of spokes.

11. The device of claim 8, wherein the remaining

portion is perforated.

N 12. 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
comprising:
i) a frame;
ii) a pusher cam having a pushing

surface;

REPLACEMENT SHEET
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pusher surface by'the pusher shaft is _ substantially the sanme all

along a length r surface, the notor assenbly
conprising a rmtt““lml l am" ﬁi ng the notor to the pusher shaft
and a servo *cénttol "foY t*he notor, the servo contro

separating current applied to the notor om a power source into
flux and torque produci ng conponents to provide controlled
accel eration and decelergiipna ofpusher shafwshesuppekaitg the

19 8. The device of claim?7, wherein the pusher <camincludes a body
portion having a hub, the hupusher cam and being supported by the
frame in an orientation so that the
pusher cam can rotate in a generally
hofizontal plane with the pusher
surface being generally vertical; and
iv) a motor assembly connected to the
pusher shaft for rotation thereof, the
motor assembly including a motor, a
reducer 1linking 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;

v) whereby, the pusher surface is 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; and

c) actuating the motor 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.

REPLACEMENT SHEET
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including a thro ning for the pusher shaft, the body portion
conprising a pergmag%ﬁ I, ﬂﬁl"ﬂl’{jl rst portion of the peripheral plate

i ncluding the pu ellWNd a renaining portion of the peripheral

pl ate interconnecting the | eading edge of the pushing surface to the hub.
9. The device of claim8, wherein the hubogand body portion are integrally

formed as one piece. 10. The device of claim8, wherein the first
portion of the pédi.phfhal mebhed ©f i ckeilmt d 2, hewhelbeiby tthel dlalk tandf
spokes. 11. The devjce of claim8, wherein the remaining, portion is

per for at ed. FOTdUe 12 PROMHRI of FRTRMINLREDi ecBTOV ISR gagEOML AL IR ng
conveyor CO@@4§ﬂé¥hEE§nsgﬁﬁségé?leratioﬁnofrEﬁédﬁﬁ%ﬁéfl#ﬁ?kbﬁ%(ﬁ
aggage trave

pi eces of ng al'ong a conveyor, b provi'dding a
baggage pusher device

14. The method of claim 12, 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 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 1leading edge of the pushing
surface to the hub, wherein the hub and body portion
are integrally formed as one piece and the first
portion of the peripheral plate is linked to the hub
by a plurality of spokes.

15. The method of claim 12, comprising the steps
of selecting a piece of baggage to be pushed off of
the conveyor from among the plurality of pieces of

o baggage and actuating the motor assembly responsive to
the selecting step.

16. The method of claim 12, wherein step (b)
includes providing the pusher cam with é 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.

REPLACEMENT SHEET
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conpri si ng: i) a franme; i) a pusher cam having a

P:Jf;“ gg pusher shHIII"” na“!ﬂlﬂr"gull t he , pusher cam and bei ﬁg

supperted by th an orientation so that the _
pusher can1can rotate in a generally 22 horizontal plane wth the
pusher surface being generally vertical; and Iv) a notor

assenbly connect @d.t oAt kRthod of pudlsheg &hc’ﬁlecf:@roffotk?é?(@a gkhgyeofa the
not or assenbly including a notor, a reducer linking the notor to

t he © MOViRng enNeapr mﬂmprsenmg &hﬁrsﬁepsrof' the notor

that separates curre pplied to {he nDtor froma power
source into flux and ?SHﬁRFBV&&&HQQ B plurailty of pieces of

baggage traveling along a conveyor; and

b) pushing at least one of the plurality of
pieces of baggage off the conveyor by
contacting the at 1least 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 and _between the pushing
surface and the at least one piece of
baggage is substantially the same, and the
pusher cam being 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

Y motor operation.
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conponents; v) whereby, the pusher surface is shaped

between a |l eading edge and a trailing “" ., edge in a spira
following the Archi medes spiral function as neasured
froman‘*axis of the pusher shaft; and c) actuating the notor assenbly

to rotate the pusher shaft so that the p er surface travels in a vertica
pl ane, contacts a piece of baggage and pushes the piece off the conveyor,
contact between thsA@cgéﬁ 8ishRAUBAeIERd 3pyTRAi Alip akefgob her Rysier surface
occurring at substantially the same velocity since the pusher surface

foll ows the Archinedes spiral function.

21 13. The nmethod of claim ARstwherebn the Bildbioamdet Or que produci ng
conponents provide controlled acceleration and decel eration of the pusher
sur f ace. 14. o Thagarigobudhet alevice Eber giusisiep baygageVviodEs & he

pusher camw th a body portion having a hub, the hub including a through
‘openi ng for theving conveyor comprises a pusher cam with a pusher

surface, a shaft supporting and rotating the pusher cam in
a generally horizontal plane, a motor assembly and a.frame
to support at least the shaft. The pusher surface follows
the Archimedes spiral function so that baggage contacting
- the pushing surface at any point therealoﬁg sees the same
velocity. Control of the velocity assures that the baggage
will not be damaged by high speed contact with the pushing
device. The motor assembly utilizes a servo control with
flux vector technology for quiet motor operation and smooth

pusher device acceleration and deceleration.

Figure 1
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“ GEO= BO —y
pusher- shaft, the body portion conprising a peripheral plate, a first
portion of the peripheral plate including the pushing surface and a

perforated remai ning portion of t he peri pher agRppL ACERVMENT SHEETS SG
i nterconnecting the | eading edge of the pushing s rwg%cﬁﬂ‘dm%ﬁg@& woegghd 2.,

the hub and body portion are integrally fornmed as iHine(GF arix_;g g@g;‘ftbr@;gf.d
portion of the peripheral plate is |linkedl to the og

K 15_ The method of cl aim 12, g;ge)p L’&gecﬁg ﬁj"‘g -
spokes. e nethod of claim conpri sin %a ="
a piece oqe‘ﬁ%%fj?@'?"?'&gbe pushed of f of the conveydr=frol aarmn gl

plurality of pa cesag-hn{é\ggage and actuating the tor _assenbl e Shye
to the selecti n)g st ep. 16. The nethod of cl ai fh DATEWS¥E &E@ﬁﬂ S:RCIE LI

i ncl udes provilkh ng a pusherscam haxingw pushingsiyfager ti on having a hub, the hub

compr i sing a i praPRRneY Shaft subGinRy g nuHRF ban AR B8ig, Rbadr by e
i ncluding the pushlf@neunfaw@néntbti@nrmatl the pwsHer dam frotdies Real ?él@éréll%
pl ate i nterconnecting,the I eadi \rllvi edge of the pushing surface to :

22 17. A et hdiprizonial hihe pusher siifanedeeipg gegerally vertical; and
| d) a motor assembly connected to the pusher shaft for rotation thereof,

the motor assembly comprising 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;

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 the pusher surface moves
outwardly along a radial line extending from the axis of the pusher shaft
at a constant velocity when the pusher shaft is rotated at a constant
velocity.

In this way, a piece of baggage can be contacted by the pusher surface at the

‘'same velbcity regérdless of where along the pusher surface the piece of baggage
makes contact. Thus, high velocity contact between the pusher surface 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, minimum maintenance, quiet operation and smooth acceleration and
deceleration.

The pusher cam may include 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 surface and a remaining
portion of the peripheral 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. —
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mevi ng- conveyor conprising the steps of: a) providing a plurality

of © pi eces- of * baggage traveling along a conveyor; and b)

pushing at | east one of the plurality of pi eces of baggage

off the conveyor by contacting the at Ileast one piece

of baggage with a pushing surface of a rotating

pusher cam arranged to sweep aGross the conveyor on a rotatlonal
surface configured to foll ow

th shi
?r(lcﬁl medes splTlé? Hughg'lfj Sk'fégocqrh e c&mb'"edq"'th any GasveyQr §Ys@ﬂh?déptedtfoany
poi nt _al aféhdpiiting baggage beSEH b 8tfrioké Boffits! et ween the pushi ng
surface and the a %%?

one pl ece of baggage is substantially

t he sane, and Inhanother aspect mtheemveatlmmeﬁhega nsapadwdbd)ya metiwdc of pusking a
CUI’I’BI’I'[ of ower_ source I s

g gpgr g? ﬂ'ﬁﬁ‘?kﬁ 55%&5 ff amoving COT{VSVQ{JQOYBBH?QQ r“‘?uﬁ &R$Pfonents for smooth

not or operati og). provndlng a plurality of pieces of baggage traveling along a conveyor;

b) - providing a baggage pusher device comprising :

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,

iv)  a motor assembly connected to the pusher shaft for rotation
thereof, the motor assembly including 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;

V) whereby, the pusher surface is 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; and

c) actuating the motor 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.

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 upstream of the conveyor location where the pusher device is situated. or
any other known or contemplated schemes for controlling
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