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SHUTTLE TGP DIVERTER
TECHNICAL FIELD AND BACKGROUND OF THE INVENTION

The present invention generally relates ta a transfer assembly and, more
particularly, to a low impact transfer assembly which can be used to iransfer articles {rom
one conveyor to another conveyar,

Transfer conveyars far transfernng anticies or sarting articles from a conveyor
onto take-away conveyors are well known in the at. Typically, the transfer assembly
includes a pusher arm which moves across the conveyor to an extended pesiticn to push an
aricle from the conrveyor o the take-away conveyor which is often angled with respect to the
first conveyer. These pusher arms have taken many forms and, until recently, have not
achieved high transfer rates whils maintaining the impact on the ericle to a minimum, Cne
recent diverter which has successfully achieved high sotation raies while maintaining a low
impact on the atticle is disclosed in U.§. pending Fat. Application Ser, No. 08/933,818,
entitled "LOW IMPACT ARTICLE DIVERTER ASSEMBLY," which is commoanly assigned to
Manoesmann Dematic of Grand Rapids, Mich., the disclesure of which is herein incorporated
by rsference in s entirety. Rather than blocking the forward motion of the article, the law
impact diverter of the Mannesmann diverter assembly fransfarms the forwardg moiion of the
articte into a tateral motion across the conveyer onto the take-away conveyor.

In some applicaticns, it may be desirable to move an sricle betwesn two
generally parallel conveyors. For example, when articles are conveyed on a conveyor
through an x-ray machine and it is determined that an arficle requires manual inspection, the
conveyar passing through the x-ray machine is stopped so that the ariicie can be inspected
while remaining on the conveyor. Thus, the flow of passengers through the x-ray area is
often impeded whan an anticle requires manual inspection. 1n order to minimize the impact
on the flow of the articles through the x-ray machine, some operators remove the article from
the conveyer and place the article on a table where it is manually inspected. Howewver, this
requires manual lifting by the operator and, further, requires the operator 1o he distracted
from the operatian of the x-ray again siowing the flow of passengers through the x-ray area.

Consequently, there is a need for a transfer assembly which can transfer an
article from a first conveyor to a second adjacent and generally paraliel conveyor for diverting
the article to the second conveyor while maintaining the fiow of the first canvevor generaly
constant, In addifion, there is need for a transfer device which can achieve this transfer at &
relatively fast sortation rate to avoid creaiing any impedance to the flow on the
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first converyor while providing a low impact te the article being fransferred so that any fragile
or breakatie objects contained in the articls will not be dsmaged during the trangfer,
SUMMARY OF THE INVENTION
Accordingly, a transfer assembly of the present invention provides for a low
impact fransfar of an article from a first conveyor fo a second diverting conveyar, sa that
articles can be diverted from the first conveyer io the second diverting conveyer without

impeding the flow of the first conveyor. This transfer is done at & refatively fast rate while
mazintaining the impact on the aricle at a minimum.

In cne form of the invention, & transfer assembly for transferring articles

between two canveyor sections, which are offset laterally from one znother, inciudes a
conveying surface and a pusher. The pusher is acapled to move across a first portion of the
conveying surface, from a retfacted position adjscent the first portion, to an extended
position across the first portion adjacent a second portien of the conveying surface for
transiating an arficle being conveyed on the conveying surface and for transferming the article
from the first conveyor section to the second conveyer sectian.

In one aspect, the pusher initially moves across the first portion at 2 first speed
fo contact the arficle and then moves the article acress the first portion a second speed,
witerein the first speed is less ikan the second spaed thersby generating a low impact with
the article. In further aspects, the pusher straddles the conveying surace. For example, the
transfer assemily may include a frame, with the frame supporting the conveying surface, and
the pusher being mavably supported by the frame. In one form, the pusher is movably
supporied by the frame by a pair of rails.

In further aspects, the pusher includss downwardly depending porfions which
straddle the convaying surface, with the downwardly depending portians being
interconnectad by a transverse member and being movably supported by the transverse
mermber on the frame. The fransverse member may be moved |aterally across the frame, for
example, by a rotating arm.  The rotating arm preferably Includes a wheal which engages the
trensverse member and drives the transverse memsber to move the pusher from the retracted
posiion to the fully extended posftion and back to the retracted postion.

Acconding to ancther form of the invention, a conveyor system includes a first
cenveyor section, a second conveyor section, and a third canveyor sectian which is
positioned betwaen the Tirst and second conveyor sections. The second conveyar section is
offset from the first conveyor secticn and is generally parallel to the first conveyor section.
The third conveyor section includes a conveying surface having a first portion positiened
adjacent the output end of the first conveyar section and a sscond portion which is
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positioned adjecent the input end of the second conveyer section. The third conveyor
section includes a transfer assembly which is adapted to translate an ariicle conveyed an the
conveying surface hefween the first and second portions of the conveying surface to transfer
the arficie from ihe first conveyor section to the second conveyar section.

In one aspect, the Yransier agsembiy includes a pusher member and a driver
which moves the pusher member across the first portion of the conveying surface. The
pusher member siraddles the conveying surface and includes downwardly depending
partions which &re intercennected by a transverse member, whiich is supported by rails.
Preferably, the transverse member is driven by the driver and moves the pusher member
between the retracted position tul the fully extended position. For examiple, the driver may
include a whee! which engages the transverse member to drive tha transverse member. In
preferred fam, the wheel is driven in a circular path to mave the pusher member across the
first partion of the conveying surface. In further aspects, the wheel is driven in a circular path
with & constant velatity whereby the pusher member moves s first speed aver the first
portion of the conveying surface to contact the article conveyed on the conveying suriace
and moves the arficle across the first partion 2 second speed which is faster than the first
speed whereby the pusher metmber minimizes he initial impact wifh the aricle.

In other aspacts, the third conveyor section includss a frame. The canveying
surface is rotatably supgoried in the frame and may camprise, for example, a rotatable beil.

In yet ancthar form of the invention, a nnnveynf system inciuges & first
conveying seclion, a $econd conveyor section, and & third conveyor saction which is
positioned batween the first and second conveyor sections. The first and second conveyar
seciions are substantially parallel and are offest with respect to each ather wherehy a first
poriion of the conveying surface of the third conveyor section aligns with the output end of
the first conveyor and a second portion of the conveying surface aligns with the input end of
the second conveyor section. The third conveyor section is adapted for transferring articles
from the firsl conveyor section 1o the second conveyor sectian with a low impact.

According to yét another form of the invention, a transfer assembly includes a
cenveying suface and a pusher adapted fo mave across said conveying surface in a
translation direction genegrally orthogonal to the direction of fiow of the conveying surface
from a retracied position adjacent said eonveying surface 1o an exdtended position across
said conveying surface for franglsting across said conveying surface in the transtation
direction,

In ene aspect, the pusher straddles said conveying surface. Preferably, the
frangfer assembly includes a frame, which supports the convaying surface, with the pusher
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being mavably supported on the frame. For example, the pusher is movahly supporied on
said frame by a pair of rails.

In further aspects, the pusher moves across a first portion of the conveying
surface at a first speed and moves across a secand portion of the conveying surface te move
the article at a second spesed, wherein said first speed is siawer than said second speed
thereby minimizing the impact on the article. For example, transfer assembly may inciude 2
driver and driver am, which is rotated by the driver and with pusher member moved acioss
the conveying surface by the rotating driver arm. Freferably, the driver amm rotates ina
circular path and, more preferably, st a generally constant angular velocity.

These and viher objects, advantages. purpeses, and features of the invention
will become more apparent from the study of the following description taken in cunjupciiun
with the drawings. :

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspaclive view of a conveyor section incorporating the transfer
assembly of the present invention;

FIG. 2 is an end view of the conveyor section of FiG. 1 illustrating the transfer

assambiy meved from its home position to s fully extended position in which an article is
transferred from one side of the conveyor section 1o anather side of the conveyor saction for
afigning wilh a take-away or diverter conveyor,

FiG. 31s a top plan view of a conveyor system incerporating the conveyor
section of FIG. 1; _

FIG. 4 is a top plan view of the conveyor section of FIG. 1;

FiG. 44 is a schematle representation illustrating the motion of a driver amm of
the fransfer assernily and the farces genearated by the driver arm;

FIG. 5 is a side view of the conveyor section of FIG. 3;

FIG_ 6 is an end elevation view of the convayar section of FiG. 2;

FI3. 7 is an enlarged plan view of the drive assembly of the conveyor section
of the present invenicn;

FIG. 8is an end elevation view of the shuttle member of the transfer assembly
of the conveyor saction of FIGS. 1-5,

FIG. 9 is @ top plan view of the shutlle member of FIG. 8;

FIG. 10 is a side slgvation view of the shuttle member of FIG. &;

FiG. 11 is a top plan view of & yoke assembly of the transfer assembly of
FIGS. 1-5;

FIG. 12 1s a side glgvation view of the yoke assembly of FIG. 11,
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FIG. 13 is a simiiar view to FIG. 3 illustrating & conveyor system incarporating
a sacond embodiment of the transfer assembly of the present inveniion; and
FIG. 14 is a similar view to FIG. 3 and 13 illustrating a secand embodiment of
a conveyar system incorporaling the transfer assembiy of FIG. 13.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring to FIG. 1, the numeral 16 generally designates a conveyer section

with a transfer assembly 12 of the present invention. As will be more fully described below
and as best seen in FIG. &, conveyor section 10 is suitable for positioning between two
offset, out génerany paraliel conveyor sections 14 and 186 10 translate ane or more articies at
90° to the flow of the aricle or articles. Far example, conveyor seciion 10 is paticularty
suitable for use in a baggage inspection statlon where a conveyor passes the luggage or
article thraugh an x-ray machine and then delivers the article 1o the passenger once the
passenger has passsed through & personal screening deviee provided the artizle is examined
and clearsd. However, if the articls requires closer inspaction, for exampla manual
inspection, conyeyar section 10 diverts the ariicle orto secand conveyor section 18 which
moves the artidle to an inspection location. In this manner, the flow through the inspsction
area 18 not hindered by the nead to manually inspect an article.

Referring again to FIG. 3, conveyar section 10 is posiiioned betwaen first
conveyor section 14 and second conveyor section 16 for iransferring articles being conveyed
on the conveying surface 18 of the first conveyor section 14 ta the conveying surface 20 of
the second conveyor section 16. In other words, transfer assembly 12 translates an arlicle
across conveying surface 22 af 90° to the Aow of the convaying surface. it shouid ke
understood that conveying suriaces 18 and 20 may comprise bel driven conveying surfaces,
rotlars, or the like. Transfer assembly 12 translates acrass a first portion 26 of the conveying
surface 22 of conveyor section 10 to gently push and move an article, which is defivered from
the output end 24 of conveyor sactian 14, fo a second portion 28 of the conveying surface 22
which is aligned with the input end 29 of conveyar section 16. In preferred fomm, transfer
assemply 12 includes a pusher member 30 which moves at a first slower speed across the
first portion 26 of conwveying surface 22 until pusher member 30 contacts aricle A (FiG. 3)
and thep pushes and maves article A across conveying surface 22 to second portion 28 at a
second faster speed whershy the inttial impact with the article being transferred across the
conveying surface 22 of conveyor section 10 is minimized. Cptionally, conveyor section 10
ray be positicned between first and second conveyor sections 18 and, further, betwsen 2
third conveyor section 32, with the third conveyor section 32 aligned with first portion 28 of
conveying surface 22 so that when an article doss not
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require transfer hetwaen eanveyar sections 14 and 18, the anticle passes over conveying
surface 22 onto the third conveyor section 32. As understood from FIG. 3, the width of
assembly 10 Is approximately equal to the combined widths of input conveyar section 14 and
diverter conveyer section 16 so that conveying surface 22 spans acress the oulput end 24 of
conveyor section 14 and input end 29 of conveyor seclion 16. ’

Refarring to FIGS. 4 and 5, conveyer section 10 meludes 2 frame 34 which
supparis s plurglity of sprockeds or wheels 3¢ and an endless conveyor belt 50 which
extends aver and betwesn sprockets 36 1o define canveying suwface 22. In addition 1o
driving bel 50, sprockets 38 inhibit lzteral movement of belt 50 8o beit 50 stays in alignment.
Frame 34 includes a pair of opposed side frame members 40 and 42 and a guard or side rail
43 posilioned over side frame 40 to prevent articles frem falling off conveyer section 10, Delt
50 preferably compiises a light weight fow friction belt, such as is available from Morse of
Emarson Power Transmissicn. Int additian, belt 50 preferably has a solid fop surface to
provide maximum suppert (¢ the articles and aiso a flat smooth suface to minimize catch
paints, which could otherwise inhibit the transfer of the articles across the belt. Sprociets 38
are supported an and mounted to 2 pair spaced apart shafts 38a and 3B8b which are
Jjoumaled in side frame members 40 and 42 of frame 34. Shaft 38b comprises & drive shafl
and is driven by a mator and reducer 44 and gearing 46, which is mounted to grive shaft 386,
Mutor 44 inciudes a drive gsar 48 which is coupled by a conventional bell, such as a cog
type belt or v-belt or the iike, or drive chain 48 to gear 46. In praferred form, when canveyar
section 10 is in operation, belt 50 is continuously moving.

As best seen in FIGS. 4 and 5, transfer assembly 12 includes a pusher
membar o fence 52 which axtends transversely across sonveying surface 22 and straddles
the length of canveying surface 22 and a pair of downwardly depending sides 54. Pusher
memiber 52 preferably extends acrass the entire length of conveyor sectian 10 and, further,
preferably includes 2 solid pressing surface 53, which is spaced above canveying surface 22
af conveyor bell 50 preferably no more than about § inch fo avold adicles from geting
Jammed under pusher memmber 52. In eddition, pusher memier 52 is preferably formed from
a light weight mernber, such as a light weight metal or a ptastic material, such as aluminum,
which forms a vertical ferce or vertical pushing surface 53 and may optionally include an
impact absarbing cover or outer layer, such as rubber. As best sesn in FIGS. 8-10, pushing
surface 53 is formed by a relatively thin sheet or panel member with mounting fanges 53a
and 53b for mounting to sides 54. Furthermore, pusher member 52 may include a wiper,
such as a rubber skirt or brush, at its [ower edge to ensure that [oosa straps or the like are
maved along with the anicle being ransferred by pusher member 52, Atemately, pusher
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member 52 may comprise & foraminous sheet or panel but preferably caverad by an impact
absorbing laver, such as foam orthe like. In this manner, the weight of pusher member 52 is
reduced while maintaining & continuous pushing surface without caich-points.

In its halding non-activated posttion, pusher member 52 is positioned at side
frame member 42 {shown in solid lines in FIG. 5) adfacent conveying surface 22. As will be
muore fully described below and best seen in FIG. 5, when activated pusher member 62
maves ovar convaying surface 22 in a generally horizontal and parallel mation perpendicuiar
1o the movament of belt 50 over first portion 26 to a fully extended pusition adjacent second
portion 28 {shown in phantom in FIG. 5) 10 move an arlicle beirg conveyed on bell 57 so that
the article will be: aligned and delivered o conveyor section 18, As noted above, pusher
member 52 straddles conveying surface 22 and includes downwardiy depending sides 54
which maunt pusher mermber 52 {o frame 34.

Exiending transversely across conveyor section 14 beneath beit 50is a
transverse member or yoke assembly 58, which transiates pusher member 52 across
conveying surface 22. Referting to FIG. §, transverse member 56 is mounted to frame 34 by
linear pearings 57 on a pair of rails 60, for example linear race support rails, which are
respectively mounted to frame 34 by a pair of angle members §8. In this mannar, tranaverse
member 58 can be moved lateraily across conveyor section 10 beneath belt 50, Sides 54 of
pusher member 52 comprise L-shaped members which inciude an inwardly projecting lag
54a which connect pusher member 52 to transverse member 56 by fastenars, such as
maunting bolts B2, to movably mount pustier member 52 to frame 34. In this manner, as
transverse member 56 moves along rails 60, pusher mamber 52 moves across conveying
surface 22 o translate the article from first portion 26 to second portion 28 of conveying
suffaca 22.

As best seen in FIG. 11, fransverse member 56 comprises a frame 64 formed
from & fransverse angie member 68 and a pair of longitudinal angle members 68 and 70
which tegether farm a generally U-shaped frame. Extending transversely across frame 64 is
an inverted channel member 72 which faces downwardly from conveyor section 10, Frame
64 is reinforced by a second fransverse angle member 74, which extends between angle
members 68 and 70, and medial support angle members 76 and 78 which extend,
respectively, from transverse angle member 65 to channel 72 and from fransverse angle
member 74 10 channe} 72. Angle members 76, 78, thetefore, also provide tateral support to
channel member 72, Preferably, the components comprising transverse memper 56 are
figidly interconnected, for example by welding. Leg portions 78 and 80 of longitudinal angie
members 68 and 70 provide mounting surfaces for fasteners 52 and thus together with
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pusher member 52 form a substanfially rigid movable assembly. f should be understoed,
however, that other apen cross-section members or closed ¢ross-section members, such as
{ubular members, can be used to form frame 64.

Referring to FIGS. 5 and 7, transverse member 56 and pusher member 52 are
moved laterally across canveyer section 10 on rails 60 by a driver 80. Driver 80 includes a
motar 82 with & drive shaft 84 and a driver amm 86, Mator 82 prefarably comprisss an AC
moter, for example 120 vVolt AG 3/4 HP motor, and rotates drive shalt B4 360°, preferably at
a constant angular velacity, Drive shaft 84 is drivingly coupled t0 arm 86 and, therefore
when driven by motor 82, drive shaft B4 rotates drive arm 86 in a 360° circular path, which
moves transverse member 56 and pusher member 52 across first portion 26 of conveying
surface 22 betwaen their hoiding positions (shown in solid in FIG. §) and extended positions
(shown in phantam in FIG. 5) and back to their holding positions, as will be more fully
described. Mounted to the end portion B&a of driver arm BB by & pin or shaft 88a is a roller or
wheel 88. Wheel 88 is positioned in channel 72 and engages inner surface 72a of channel
72, As mator B2 rotates drive shaft 84 about its vertical axis 84a and driver arm 86 rotales in
its circular path 80 (FiG. 4A), whae! 88 ralls along inner surface 72a of channel 72,

Rafeming to FIG. 4A, when driver am 85 is in its initial position or zero
pesition 82, the anguiar velocity of driver &m 86 is generally parallel to the direction of flow
of conveying surface 22. As driver amm 86 rotates in a counter-clockwise (or clotkwise
direction), the angular velocity of arm 86 generates a lateral force 84 on channgl 72 with
whesl 88 which movas pusher member 52 across conveying surface 22, Preferably, arm &6
is rotated at 3 generally constant angular velocity. As arm 86 continues to move through its
circular path 80, the Iateral companent of the angular velodity increases as illustrated in FIG.
4A. The maximum lateral force 94' occurs when am 86 Is rotated to a 90° position 96,
where all the momentum of arm B6 and whesl 56 is impartad [ateraily to pusher member 52,
In this manner, when pusher member 52 initiglly makes contact with the article an conveying
surface 22, the pusher member 52 is meving siowly thus making a low impact an the article.
As the pusher member 52 transiates across conveying swface 22, the speed of pushar
member 52 increases until arm 846 is at its 90° position 26. As amm 86 continues (o mave
through its circular path the lateral force 94 decreases unti! it reaches zero again at position
88 when arm is 180° with respedt to its initial zero position 92, At this pesilion, the article has
been translated across conveying surface from first portion 2€ to second portion 28 for
alignment and delivery to second conveyor section 18. Confinued rolation of driver arm 86
returns pusher member 52 to its initial retracted position adjacent conveying surface 22.
Since driver arm B6 rotates at @ constant angufar velocity, the return spesd of arm 68
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matches the output stroke of transfer assambly 12. 1t can be appreciated that the control of
the speed of pusher member is achieved mechanically. In &ddition, when pushsr member 52
makes initial contact with the article, as described above, the impact is minimal, After
contacting the article, however, pusher mamber 52 is acealsrated across first portion 26 of
conveying surface o mova article A quickly acress the convaying surfase foliowed by de-
acoeleration to permit the momentum of the article to be suffistently decreased by the frction
between the article and beft 50 so that article A does not continue under its ewn momsnium
to impact with side rail 43. Howaver, it can be appreciated that the angular speed of driver
armm 8 can be varied as desired by contreliing metor 82 by the cortroller described below.
Typically, conveyor belt 50 runs constantly with transfer assembly 12 being 2electively
aperated or actuated by & control mechanism, described below. It should he understood that
the rate of transfer that can be achieved by conveyor seclion 10 varies depending on the
application, bt for example, conveyer section 10 can transfer, for example bags, in a range
of about 20 pags per minute to 45 bags per minute.
OPERATION
The operation of conveyor section 10 may vary depending an the application.
For examyple, when assembly 10 is used in conjunction with an inspestion station, such as an
x-ray station at an airport, the transfer assembly 12 is preferably selectively actuated, for
exampie by the operator of the x-ray machine. As previously described, conveyor section 10
may be positionsd at an output end of an x-ray machine conveyor (such as represented by
conveyor section 14} with the output end of the x-ray machine canveyer aligned with first
portion 28 of conveyar surface 22. A take-away or diverter conveyor (such as represented
by conveyor section 16} ia then positioned on the output side of conveyor section 10 adjacent
secand portion 28 of conveying surface 22. A third apficral conveyor section, such as
conveyor section 32, may be placed adfacert the oulput end of first portion 26 of conveying
surface 22 to deliver the anticles or baggage to 2 pick-up area for the passengers passing
through the inspection station.
Transfer assembly 12 may be actusted by a controller 95, such as a PLC.

Controller 95 selectively activates meoltor 84 1o activate transfer assembly 12 to move fromt its
retracted pesition adjacent conveyor section 22 to its extended positien acmss first poicn
26 and back to s retractsd position in respense to signals frem the operator of the x-ray
machina. Forexampla, when an aperator of the x-ray machine detects that an aricle or
baggage requires further inspection, such as manual inspection, the operater wilt, for
example, press & buiton or the like which sends a signal to controller 95 to indiate the
transfer sequence. Therefare. when no signal is received, articie A is allowed 1o transfer
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across conveying surface 22 to an optional raceiving conveyor, such as canveyor 32. [t
shouid be understood that controller 95 may recaive input from other sources other than the
operator of the x-ray machine. In addition, a photo-eye 96 may be positioned on conveyar
saction 10 to detect when the article in question transfers onto conveyor section 10, in this
manner, when the controlier receives the signal from the eperator of the x-ray machine and
the signal frem the phota-eye, the conlrolier wil actuate the transfer assembly 12 to move
the article across first portion 26 to second pariion 28 of conveyor surface 22, A second
phato-eye 98 may be positioned at the home position of the pusher member such fhat when
the motor makes a full revalution and the pusher member is returned to iis home postion, the
phalo-eye will generate a signal which is iransferred o contralier 85 to stop motor B2, leaving
pusher member 52 in s home or holding pasition unitt It is then activeted again by the
operator. It sheuld be undarstood that the fransfer assembly may be used in a numbey of
differant applications, for example, coaveyer section 10 may be used in material handling or
the like,

Raferting to FIG. 13, a second embodiment of a conveyor section 110 with &
transfer assembly 112 of the present invention is ilustrated. Cortveyar section 110 is
suitable for positioning between a first, incoming conveyor sectiar 114 and a sscond
outgeing conveyor section 132 ta transkate ane or more arlicles A to an adjacent generally
paralle! conveyor section 116, Conveyor eaction 110 is of similar conatruction to conveyor
sertion 10 but has a conveying surface with approximately a widih equal to the width of
conveyor section 114 and 132 and is, thersfore, approximately half of the width of conveyor
section 10. Transfer assembly 112 is of similar construction to transfer assembly 12 of the
previous embodiment and inciudes a pusher rmember 152 which transtates across the
conveying surfare of conveyor section 110 to seisctively translate one or mora articles at &
90° angle to the flow of the articles across conveyors 114 and 132,

in the illustrated embodiment, conveyor section 110 includes a conveying
surface 122 over which the article is moved when transfer assembfy 112 is activated.
Additionaliy, since the article s fransiated lateraly for delivery 1o conveyor section 118,
conveyor section 110 does not include a rail such as rail 43 of conveyor section 10 since the
article rust transfar across the il width of conveying surface 122 of conveyor section 110
and over the free edge of conveying surface 122 for delivery onte conveying surface 120 of
conveyor section 116 as will be understood by those skilied in the art. In addition, transfer
assembly 112 preferably moves across the full width of the conveying surface 122 of
conveyor section 110 in order to transfer article A onto surface 120 of conveyor section 116.
Similar to the previous embodiment, however, pushar member 152 moves across conveying
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surface 122 at a first speed to contact article A and then maves article A across the:
conveying surface 122 a second faster speed in arder 10 provide a high sortation rate.
Preferabiy, the speed of conveying surface 122 along the direction of flow is generally
maiched with the speed of the conveying surface 120 of conveyor section 116. In this
manner, the impact an article A is further minimized.

Refering to FIG. 14, a third embodiment of a conveyor section 210 of the
present invention is illustrated. Conveyar section 210 is of similar canstruction to conveyor
section 110 ard includes & pusher member 252 which translates across conveying surface
222 of conveyor section 210 for transtating an anicle A across conveying surface 222 for
defivery to conveyor section 276. In the illustrated embediment, conveyor secticn 210 is
pastioned between & first canveyor section 214 and 5 secand convayoer seclion 232 and,
further, is adjacent a take-away conveyor section 216. Canveying sectian 215 includes 2
cohveying surface 220 that defines 2 dirsction of flow generally orthogonal to the direction of
flow of conveyar sections 214 and 232 and, further, to the direction of flow of conveying
surface 222 of tonveynr sechion 210.

While several forms of the invention have been shown and described, other
forms will now be apparant to those skilled in the arl. For example, the spedific configuration
af transverse member 56, frame 34, or pusher member 52 may be varied, including for
example, by adding further reinforcing members or by eliminating reinforcing members.
Therefore, it will be understood that the embadimentz shown in the drawings and described
above are merely for illustrative purposes, and are not intended te limit the scope of the
invention which is defined by the claims which fallow as interpreted under the principles of
patent faw including the docirine of equivalents.

JP 2004-503449 A 2004.2.5
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We claim:
1. A transfer assembly for transferring articles betwesn a first conveyor section

and & secand conveyor section, the secend conveyar section being offset laterally from the
first conveyar section, said transfer assembly comprising:

& conveying surface defining a direction of flow, said conveying surface having
a first portion for aligning with the first conveyor section for raceiving articles from the first
conveyor and a second portion for aligning with the second conveyor section for transferring
artickes to the second conveyer section; and

a pusher adapted to move latarally in a direction generally crthogonal to said
direction of flow across said fiirst portion of saig conveying surface from a refracted position
adjacent said first portion {o an extended position across s&id first portion adjacent said
second porkon for translating an article being conveyed on said first porifon of said
conveying surface to said second portion of gaid conveying surface in said direction -
genarally orthogonal to said direction of flow for transferring the article fram the first conveyor
section to the second conveyor section.

3. The transfer assembly according to Claim 1, wherein said conveying surface
eomprises a driven bel,

3. The transfer assembly according to Claim 1, wherein said pusher initially
moves across said first portion at z first speed to contact the article, and said pusher moving
said articie across said first partion a secand spesd, wherein said first speed is less than said
second speed whereby said pusher generates a low impact with the article.

4, The transfer assembly according to Claim 3, wherein said pusher straddles
said conveying surface.

5 The transfer essembly secording to Claim 4, further comprising a frame, said
frame supporting said conveying surface, and said pusher is movably supporied by said
frame.

B. The transter assermnbly according io Claim §, wherein said pusher s mavabiy

supported by said frame by a pair of rails.
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7. The transter assembly according te Claim 5, wherein said pusher includes
downwardly depending pertions straddling said conveying surface, said downwardly
depending portions being interconnected by a transverse member and being movably
suppartad by said transverse member on said frame.

3. The transfer assembly according to Claim 7, wherein said trangverse member
is moved |eterally across said frame by a roiating arm. )

9. The transfer assembly according ta Claim 8, wherein said rotlating &rm
includes a wheel, said wheel engaging sak! transverse memier znd driving said iransverse
member to mave said pusher from said retracted posttion to said fully extended position and
back to said retracted position.

10. The transfer assembly according to Claim 8, whersin said rolating arm. rofates
180° to drive said pusher membes from said refracted position fo said fl'.llly'extended positon
adjacent said secand portion of said conveying surface. ’

11. A conveyor systam comprising:

a first conveyor section having an output end;

a second conveyor saction having an input end, said first conveyor section
being offset from said second canveyor section and being generally paralle! o said second
cenveyar section; and

a third conveyor section pasitioned between said first conveyor section and
said sesond conveyor section and having a conveying surface, said conveying surface
having = first portion positioned adjacent said cutput end of said first conveyor section and a
second portion positioned adjacent said input end of saig second conveyor section, aaid third
conveyor section including a transfer assembly, said transfer assembly being adapied ta
translate an aticle conveyed on said conveying suface between said first portion and said
secend portion to transfer the article from sald first conveyor section to said second conveyar
section.

12 The conveyor system according to Claim 11, wherein said transfer assembly
initially impacts the article at a slow speed and then accelerates to move the article across
said conveying surface at a fasier speed.
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13. The conveyar systemn according to Claim 11, wherein said transfer assembly is
adapted 1o sefectively iransiate an article conveyed on said conveying surface betwesn said
first portion and said second portian.

4. The canveyor system acoording te Claim 11, whersin said tfransfer assembly
inciudes & pusher member and @ driver, said driver moving said pusher member across said

first portion of said conveying surfacs.

15, The cenvayer system accerding to Claim 14, wherein said pusher member
stracddles said canveying surface.

18. The conveyor system aceerding to Claim 15, wherein said pushar includes
downwardly depending portions, said downwardly dapending purtions of said pusher
member being interecnnecied by a fransverse rnember! and said transverse member
supported by said rails, '

17. The conveyor system accarding to Claim 16, wherein said fransverse member
is driven by said driver and moves said pusher member between said retracted postion to
said fully extanded position.

18, The conveyor sysiemn according to Claim 17, whemin said driver mcludes a
wheal, said wheel engaging said ransvarse member to drive said tranaverse mernber.

1a. The conveyor system according 1o Ciaim 18, wherein said wheel is driven in 2
circular path to move said pusher member across said first portion of said conveying surface.

20. The comveyar system according to Claim 18, wherein said whesl is driven in
said gircular path with 2 constant angular velocity wharsby said pusher member maves a first
speed over said first portion to contact the arlicle conveyed on said conveying surface and
moves the article across said first partion a second speed faster than said first speed
whereby the impact on the aricle is minimized while maintaining a high sortation rate.

21. The cenveyor system according to Claim 20, wherein said transverse member
includes a transverse channel, said whee! ehgaging said transverse channel to meve said
pusher mamber between said refracted position and seid fully extended position.
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22 The conveyor system according to Claim 11, wherein said third conveyor
section includes frame, said conveying surface rotatably supported on said frame.

23, The conveyor system according te Claim 22, wherein said conveying surface
comprises a rotatable belt,

24 The conveyor system according ta Claim 22, wherein said pusher member is
movably supparted by said frame on a pair of raifs.

25. The conveyer sysiem according to Claim 24, wherein said transfer assembly
inftiaBy moves across said first portian of said conveying surface a first spead to contact the
article and moves the aricle across said first portion a second speed, wherein'said first
speed is less than said second speed {o minimize the impact of the transfar assembiy on the

arlicle.

26. A canvayor system camprising:

a first conveyor section having an output end;

a second conveyor section having an input end, a third conveyor section
positioned between said first conveyer seclicn and said second conveyor section, sald first
conveyor section and said second conveyor section heing substantially parallet and being
offset whth respect ta 2ach cther whereby a first porlion of said conveying surface of said
third canveyor section aligns with said autput end of safd first conveyor section and a second
partian of said conveying surface aligns with aaid input end of said secand conveyor section,
and said third conveyer section adapted for moving articles across said first portion of said
conveying surface to said secand portion of said conveying surace io fransfer aricles from
said first cenveyor seclion 1o szid second conveyor section.

27. Tha conveyor system according to Claim 26, wherain said third conveyor
section includes a pusher member, said pusher member being adapted to selectively
translate across said first portion to move an anicie across said conveying surface io said
secand padion.
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28 The conveyar system according to Claim 27, wherein said pusher member
initially moves across said first portion of saild conveying surface a first speed to corntact the
article, and said pusher moving the article a second speed across the conveying surface
wherein safd first speed Is less than said secend speed to minimize the impact on the article.

28. The conveyor system according to Claim 27, further comprising a driver and a
driver arm, said driver rotating said driver arm, sakl driver arm moving said pusher member
across said first portion of said canveying surface.

3o The conveyor systern according ta Claim 28, wherein said driver am rojates in
a ciroular path.
a1, The conveyar systam acsording to Claim 30, wherein said driver arm initially

moves said pusher member at 5 first spaad to provide a low impact with the article ang
accelerates said pusher member to move the aricle acress said first portion of said
conveying surface a second speed greater than said first speed.

32. ‘The conveyar system according o Claim 31, wherein said driver anm rotates
st 5 generally constant velocity.

a3 The conveyor system according o Claim 34, wherein said third conveyor
aection includes a frame, said conveying surface supported by said frame.

24, The conveyor systém according to Claim 32, whersin saig driver arm de-
accelerales said pusher member when said pusher member approaches seid exiended
position whereby the momentum of the article is sufficiently decreased to reduce the
momentum of the arlicle when it moves to said second portion of said conveying surface.

35. A transfer assembly for transferring articles betwaen a first conveyer section
and a second cahveyor saction, the second conveyor section being offset faterally from the
first canveyor section, said transfer assembly comprising:
a conveying surface, said conveying surface defining z direction of flow; and
@ pusher adapted to move scross said conveying surface in & direction
generally crthogonal to said direction of flow fram a retracied pasition adjacent said
conveying surface tp an exianded position across said conveying surtace for transiating an

JP 2004-503449 A 2004.2.5
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article being conveyed from the firsi canveying section in said direction generally orthagaonat
to said direction of flow for transferring the article from the first conveyor section fo the
second conveyor section, and said pusher extending actoss said canveying surface in said
direction of flow,

38. The transfer assembly according to Claim 35, wherain said pusher straddies
said conveying surface.

37. The transfer assembly according to Claim 38, further comprising a frame, said
frame supporting said conveying surface, and said pusher being movably supported an said
frame. .

38. The transfer assembly acrarding to Claim 37, wherein said pusher is maovably

supponted on said frame by a palr of rails.

39, The transfer assembly accarding to Claim 38, whersin said pusher moves
across a first portion of said conveying surface at a first speed and moves across a3 second
pertion of the conveying surface to move the article &t a second speed, wherein said first
speed is slower than said second speed thereby minimizing the impact an the arlicle.

40, The transfer agsembly according 1o Claim 38, further comprising a driver and 2
driver arm rotated by said driver, said diiver amm moving said pusher niember acrass saig
conveying surface.

41, The fransfer assembiy scoording to Claim 40, wherein said driver amm rotates
in & cireular path, '

4z The fransfier assembly according to Claim 41, wherein saig driver am rolates
at & generally constant angufar velocity.
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