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AND METHOD OF USE Field of the Invention The present invention is

S| DE- BY- SI DE BELT CONVEYOR SYSTEM

in particular, to a conpact side-by-side co

directed to a side-by-side belt conveyor syiggn1aei its nethod of use,

ut|
belt tw st assenblies on opposite ends of th §)gag
in two different directions sinmultaneoubly. Background Art

prior art, the use of conveyors to transport cargo, bulk naterlalj
like are well known. OneS YofSIRE ME%EQE%%Eé%ﬂ@E&EE&CiaIIy ad d6

baggage such as that found in ai A¥8 METHQDOF JI8E _ ynder b t conveydf
systemas disclosed in U S. Patent No. 5,363,951

Field of the Invention

The present invention 1is directed to a side—by—side
belt conveyor system and its method -of use, and in
particular, to a compact side-by-side conveyor system which
utilizes belt twist assemblies on opposite ends of the
system to transport baggage in two different directions

simultaneously.

Background Art

In the prior art, the use of conveyors to transport
cargo, bulk materials and the like are well known. One
type of a conveyor system especially adapted for baggage
such as that found in airports is an over-under belt
conveyor system as disclosed in U.S. Patent No. 5,363,951

to Mensch. This patent, incorporated in its entirety by

‘reference herein, discloses a conveyor system which has

upper and lower vertically spaced, oppositely moving load
carrying runs, each having an entrance end and an exit end.
The system is especially adapted f§r two-way conveyance of
articles under varying load conditions in the handling of
baggage at an airport.

Often times, a number of over-under conveyor systems
or a plurality of single conveyors are arranged in tunnels
in airports employing one or more intermediate terminals to

accommodate increased baggage handling requiremenis. The

over-under conveyor systems are more advantageous in ternms

and

t he
for



t o sMensch.

This patent, incorporated in its entirety.by reference herein,

di scl oses a conveyor system which has upper and | ower vertically spaced,
‘oppositely noving load carrying runs, each having an entrance end and an

exit end.

The systemis especially adapted for two-way conveyance of

articles under varying load conditions in the handling of baggage at an

airport.

Oten tinmes, a nunber of @ver-under conveyor systens -or a

plurality of single conveyors are arranged in tunnels in airports
enpl oyi Ng one oF WinGeh Nt E5ARGh RIS el BbBES S tian a&CoftmsEE € dfCistnged
baggage handl i ng requirenents. The over-under conveyor systens are nore

advant ageous idgbdwiy¥rs since more conveyor runs can be fit2intb hugﬂebn
construction costs than a nunber of single

tunnel (the tunnel is not as wide as those using multlple
single conveyors but has a slightly increased height).

With the need to further reduce construction costé,
particularly for tunnel construction and the drawbacks of
over-under conveyors ( increased tunnel height), a need has
developed to provide improﬁed conveyor systems which offer
equivalent baggage handling capability while reducing space
requirements and tunnel construction costs.

The present invention solves this need by providing a
side-by-side conveyor system which provides the same
baggage carrying capacity as an over-under conveyor system
in less space, thereby reducing tunnel construction costs.
The present invention uses twisting roll assemblies to link
an endless belt between oppositely moving baggage travel
paths of carry and return conveyors while still maintaining
the baggage carrying surface of the endless belt in the
correct orientation.

The use of roll assemblies to rotate or twist endless
belts has been proposed in the bulk material handling arts.
U.S. Patent Nos. 2,784,834 and 2,979,187 disclose a
conveyor system which gives an endless belt a 180° twist at
both the head and tail ends to keep the bottom or clean
side of the belt against the return idlers. The 180° twist
is attained by supporting the belt at each end of the twist

with horizontal terminal reclls. This twisting subjects the



conveyors since nore conveyor runs can be fit into a given tunnel (the
tunnel is not as wide as those using nmultiple single conveyors but has a
slightly increased height). Wth the need to further reduce
construction costs, particularly for tunnel construction and the drawbacks
of ‘over-under conveyors ( increased tunnel height), a need has devel oped
to provide inproved conveyor systens whixh offer equival ent baggage
handl i ng capability while reduci ng space requirenents and tunnel

construction cR&LS.-to catenHiy MeFiedtionyecadgene kalgetddnhitrone®@lly sag
providing a side-by-side conveyor system which provides the sanme baggage
carryi ng capacahy formdtivterofurddreldaalepatteynt ein the beits sgdgee, tTher eby
reduci ng tunnel construction costs. The present invention uses tw sting
roll assenbliessdd Itwilst amlsndidess bedt Isubleeh dpposbedky vovigmvidygage
travel paths of carry and return conveyors while still maintaining the
baggage carryi affects ddmtomayheawvael @skogselaf canthel ebrthe tbadti slwrdmnigon.
The use of roll assenblies to rotate or tw st endl ess

its travel. ‘

The use of vertical rolls to twist an endless belt is

disclosed in U.S. Patent No. 3,637,090 to Murphy et al.

The belt twisting is done to provide an improved belt

storage system which permits rapid adjustment of the length

of an active conveyor pértion by removal of belt

supporting sections mounted on skids from a storage portion

to the active conveyor portion, and vice versa. With this

adjustment, the lehgth of the respective belt subsystems

may be correspondingly adjusted as may be required in the

field. The .Murphy patent 1is adapted for wuse in the

handling of bulk materials, e.g., mining operations or

earth fill operations. Neither of these patents suggest a

dual run conveyor system for baggage handling.

Summary of the Invention

Accordingly, it is a first object of the present
invention to provide a side-by-side belt conveyor system
which transports baggage in two different directions
simultaneously.

Another object of the present invention is to provide
a side-by-side belt conveyor system having twist assemblies
at opposite ends thereof to facilitate the different

direction baggage transport.



belts has been proposed in the bulk material handling arts. U S. Patent
Nos. 2,784,834 and 2,979,187 discl ose a conveyor 3ystem which gives an
endl ess belt a 180[err] twist at both the head and tail ends to keep the
bottom or clean side of the belt against the reptif—i-et-etrs—Fhn 80[err]
twist is attained by supporting the belt at eachTHSSHEET: WAS BRFN:|  wi t h
horizontal terminal rolls. This twistind subjectl theREPLACED
3 belt to catenary defl ection, edge el ongation om pert sag and
formation of a hel ixastiddt tBurthelr tdbdeotl ofedde Presentidoyentionwist aal so
does not subject the belt to gravity effects that may cause a | oss of
control of theméthed coff i trpnspogrtingybpggage inThwo ydblffgrend; (dikactionss to

tw st an endless belt is . )
using the inventive side-by-side conveyor system.

One other object of the present invention is to
provide conveyor twist assemblies which employ veftical or
horizontal rolls for conveyor twisting.

Yet another object of the invention is a conveyor
system which transports baggage in two different directions
at the same elevation.

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 side-by-side
conveyor system comprising an endless belt having a baggage
carrying surface and an opposing friction surface.. The
endless belt rests on a first conveyor support having a
first entrance end and a first exit end that form
therebetween a first baggage travel path Oor carry conveyor.
The system also includes a second conveyor support for the
endless belt having a second entrance end and a second exit
end that form therebetween a second baggage travel path or
return conveyor. A first conveyor twist assembly is
positioned for directing the endless belt at the first exit
end to the second entrance end and a second conveyor twist
assembly is positioned for directing the endless belt at
the second exit end to the first entrance end. Each

conveyor twist assembly includes at least two twist rolls

This Sheet Has Been
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disclosed in U S. Patent No. 3,637,090 to.Mirphy et al. The belt tw sting
is done to provide an inproved belt storage systemwhich permts rapid
adjustnment of the length of an active conveyor portion by renoval
of belt supporting sections nounted on skids fpomastor=a orfjion to
the active conveyor portion, and vice versa. W t hTHISi %HEE;'dHKIBE Nt, t he

| ength of the respective belt subsysten§ may be| cor r &P tthgl y 4dj ust ed
as may be required in the field. The Murphy patent 1s adapted for use
in the handigoadtebnbdl komtwestalthe endless belitngoopdratt ithes baggagart h
fill operations. Neither of these patents suggest a dual run conveyor
system f or baggaggihgndhirface fawirey yupwardly | mhent i braveling Adborehiengly,
it is a first object of the present invention to provide a side-by-side
bel t conveyor ddyetedonwhalxng r &hepofixsthadpgagegen txavel f Patbnt remaing i ons

si mul t aneousl y. Anot her obj ect of the present _invention is to provide
upward when traveling in an opposite direction along the

second baggage travel path. Other means for changing the
direction of the endless belt from the first baggage travel
path to the second baggage travel path while maintaining
the baggage carrying surface in an upward orientation on
both conveyors can be employed. For driving the endless
belt along each baggage travel path, the system includes at
least one conveyor drive assembly.

The side-by-side conveyor can be used as a stand alone
system or it can be combiﬂed with feed and take away
conveyors as part of a more comprehensive conveying system.
The side-by-side conveyor system can also be vertically
stacked into a plurality of systems to handle large volumes
of baggage, for example, volumes found at airports,
shipping distribution centers or the like.

The twist assemblies can wutilize vertically or
horizontally aligned rolls to change the endless belt
travel direction and maintain the baggage cérrying surface
in an upward orientation from the carry conveyor to the
return conveyor. When using vertically aligned rolls, it
is preferred that the rolls be moveable with respect to the
roll axis to help control travel of the belt when its sides
are disposed vertically. More preferably, the rolls are

tiltable about their roll axes. Vertically disposed

This Sheet Has Been Reilaced
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a side-by-side belt conveyor systemhaving tw st assenblies at opposite
ends thereof to facilitate the different direction baggage transport.
4 A still further object of the present ipvention is a method of

transporting baggage in two different directions up g
si de- by-si de conveyor system One ot her ob} e THE sgévpgég%gg
I nvention is to provide conveyor tw st &senblies | ] vertilcal or
horizontal rolls for conveyor tw sting. Yet anot her Obj ect of the
invention i s ahéHitRY FolIXSkam vhi pbsitaonedrbetvaggage itwol wertithergnt
directions at the same el evati on. O her objects and advant ages of
t he present i nakEidriean twiikkihe ookl sptpnraastisas taavek oo f fthieorendlessobelt

pr oceeds. In satisfaction of the foregoing objects and advant ages,
the present i ndweritigorntisr vertbsah o¥identationde conveyor system conprising:
a) an endl ess belt having a baggage carrying surface and an opposing
friction surface; When usjing aorugnt@bnn@fjlleﬁ sigpgial lisoaneh preferabd ybel t
having a first entrance a first exit end that form

t her ebet ween atqpqngd.bggga@@hxqgg”ﬂthe belt tw1st1ng Alternatively,

f—r-

hourglass-shaped rolls can be employed for belt twisting.
In either case, the horizontal aligned rolls can be
moveable in a horizontal plane for adjustment of tension.

The conveyor support can employ a support structure
utilizing a series of staggered idler rolls for endless
belt support aloné the travel paths of the carry and return
conveyors and for reduction of belt vibration.

The invention also includes a method of transporting
articles such as cargo, baggage, 1luggage or any other
conveyable item that employs the inventive side-by-side
conveyor by loading articles onto the carry conveyor
entrance end and removing them from the exit end.
Simultaneously if desired, the return conveyor receives
baggage on its entrance end and conveys the articles to
their exit end. = The method can employ feed and take away
conveyors in combination with the «carry and return

conveyors for further article handling.

Brief Description of the Drawings

Reference is now made to the drawings of the invention

wherein:

Figure 1 is a schematic plan view of one embodiment of

the invent:ve conveyor system;

This Sheet Has Been Reﬂlaced




pat h; c) a second conveyor support for the endless belt having a

second entrance end and a second exit end that form

t her ebet ween a second baggage travel path; d) a first

conveyor tw st assenbly directing the endless belt at the first

exit end to the second entrance end and.p.second conveyor tw st

assenbly directing the endless belt at the second exit end to the first

entrance end, each conveyor tw st assenbly including at |east two

twist rolls positieagdréo2t WsShn! Raevadionsl beléwsaldmpt thdelDeggagers

carrying surface facing upwardly when traveling in one direction al ong
of Filgarki 1gt baggage travel path remains upward when

traveling in an opposite direction along the second baggage
travel path; Féyuread isasi elevatdoneyoview ialorgs sheblineolITd+rIVIng
t he endl ess belt al ong each baggage travel path; and f)

wherein each of tfhigutrei 3t rolls of at | east -one conveyor tw st assenbly
has an axis of rotation which is vertically oriented, and the conveyor
system further incFideseat isan antke vighseinthe| ¢gnvwayor systemaphontag
stabilizer roll pair positioned between the vertically oriented tw st
rolls, idler rPEéSeﬁH¢é§§“6§PF ENPREERG bet ween the stabilizer rol

pair, the . stabilizer roll pajsr being offset. fraom.a vertjca
axis to stiffen th&igHEPesy 15 2@ Perspechiysg Hﬁgwné’friﬂ}ﬁl "giéﬁﬁeeﬁqfwe
vertically oriented twgst_rolls., . The si de-by-side conveyor can be
used as a startPPROGEE Q0sFEI%T 4% can be conbined with feed and take away

conveyors as part %figargmee ¢QRY epgg%xf fs%méﬁx'tpg KU e second

si de- by-si de conveyOr System can a e vertical
embodiment of the inventive conveyor system showing tapered

rolls for belt twisting;

Figure 7 is an enlarged plan view of one of the
tapered rolls shown in Figure 5; and

Figure 8 is a plan view of a belt and an hour élass—

shaped roll for belt twisting.

Description of the Preferred Embodiments

The inventive side-by-side conveyor system offers
significant advantages over known conveyor systems for use
in transporting baggage, cargo, articles or the 1like.
Hereinafter, items considered to _be conveyable by the
inventive system are referred to as baggage. By using the
side-by-side conveyors, equivalent baggage handling
capability can be attained as if using over-under conveyors
while, at the same time, occupying less cross-sectional
area. This more compact design is economically beneficial
whei; utilizing a number of side-by-side conveyor systems in

a tunnel in an airport facility or the like.



stacked into a plurality of systenms to handl e | arge vol unes of baggage, for
exanpl e, volunes found at airports, shipping distribution centers or the
ike. - Preferably the vertically aligned rolls are novable with
respect to the roll axis to help control travel of the belt when its sides
are disposed vertically. Mire preferably, the rolls are tiltable about
their roll axes. Vertically disposed beBding rolls can be positioned
between the two vertically aligned twisting rolls to assist travel of the

endl-ess belt duringpiet em¥eains oF itdt dhivefition is depllttedoiveyguseppor t
can enploy a support structure utilizing a series of staggered idler rolls
for endl ess bel43 Hiald ddsiypatled asavrefepahbs ntmérwl cHOry Thd shdarn
conveyors and for reduction of belt vibration.

6 ' The bynsdmlel ocomveyor nsystes dhetiholudést mansendliess beddage on
at least two different oppositely noving baggage travel paths conprising
the steps of praowiingi mg belggapavearryingisiriacesidde ey dpegaged croaning
baggage on the baggage carrying surface at least at one of the first and
second ent rancaunfiade dsdonei thaly fanid idadesssheefhaxging osgdschapgingaded
baggage to at |east one of the first and second exit ends for renoval
therefrom Simf t peseeey orf hai ldle tie PEL JFPMcotRRy GPRNEYOF ecei TRe

baggage on its entrance eng and convey the articles to . t.heir exit end. The
rre?ﬁog can enﬁwaﬂ@e&aﬁﬁgl?ﬁkﬁuﬁgﬁﬁ %oﬂfe?SPgr?Lf%o?‘rtﬁ% &F RitRPER¥

Garry and et uLn LOMVEXONS 0 11UakIE" abbhG) abRBMANS. ' Likrace 3
can be integrally formed with the endless belt, can be in
the fbrm of a belt cover or can be any other type typically
used in conveying baggage, cargo or luggage.

The underside of the belt 1, designated as reference
numeral 5 in Figure é is a friction-type surface such as
rubber or the like. The underside surface 5 is the drive
side of the endless belt 1, and therefore, is desired to
‘have a coefficient of friction that permits use of lower
slack side tension for transfer of the drive power to the
belt 1. This difference in surfaces contrasts with bulk
material handling conveyors, wherein both belt covers or
surfaces are rubber so that their friction coefficient is
used both for drive power transfer and adhesion of material
to the belt 1 with minimal or no slippage.

The system 10 comprises a first or carry conveyor 7,
hereinafter referred to as the carry conveyor, and a second
conveyor 9, hereinafter referred to as the return conveyor.
The carry conveyor 7 has an entrance end 11 with a terminal

roll 13 and an exit end 15 with & terminal roll 17.



Reference is now made to the draw ngs of the invention wherein:
Figure 1 is a schemati'c plan view of one enbodi nent of the inventive

‘conveyof system 7 Figure 2 is an
el evational view along the line Il-11 of Figure 1; Figure 3 is an
el evational view along the line IlI-11l of Figure 1, Figure 4 is an
end view of the conveyor system showing? idler rolls and conveyor supports;
Figure 5 is a perspective view of the idler rol]l supports of Figure 4,

Figure 6 i s aSimifipalysciBgatietuibe FPFVeyodecHnBs edBofintEARCss itk 1°

i nventi ve conveyor system show ng tapered
wf‘h a terminal rol ergnd an exit end 23 with a terminal

roll 25.

The carry conveyor 7 is shown disposed between a feed
run conveyor 27 and a takeaway conveyor 29. Similarly, the
return conveyor 9 is disposed between a feed run conveyor
31 and a takeaway conveyor 33. The feed run conveyors 27
and 31 and the takeaway conveyors 29 and 33 are similar to
those described in the Mensch patent referenced above
except for a lack of a need for curved sections since the
inventive conveyors are side-by-side rather than over and
under. As disclosed in the Mensch patent, the feed and
takeaway conveyors provide for in-line transfer of articles
being conveyed to and from the carry and return conveyors
of the inventive side-by-side conveyor 10. Typically, the
feed and takeaway conveyors are acceleration and
deceieration feeder conveyors using short, speed-up,
individually built conveyors. The number of acceleration
and deceleration conveyors may be dependent upon the speed
of the side-by-side conveyor. The number of feeder
conveyors, the sbeed step and the conveyor length is
determined by the coefficient of friction between the
feeder conveyor belt cover/surface and the baggage. Rubber
covers are typically qsed on both sides of the belts used
on the acceleration and deceleration feeder conveyors.

Of course, other means may be employed to feed or

remove articles, cargo or baggage on the carry and return



rolds for belt tw sting; Figure 7 is an enlarged plan view of one of

the tapered rolls shown in Figure 5; and ) Figure 8 is a plan view of
‘a belt and an hour glass- shaped roll for belt tw sting. Description of
the Preferred Enbodi ments The inventive side-by-side conveyor system

offers significant advantages over known conveyor systens for use in
transporti ng baggage, cargo, articles ofOthe like. Hereinafter, itens
considered to be conveyable by the inventive systemare referred to as
baggage. By usddigwdyrts,Si Tlednd- sdde respaetyoeby. elni addénionpadigageo
handling capability can be attained as if using over-under conveyors
whil e, at the destrdd,ntheocinedyiang |tegeamayssovddt bensuppdied. fohi ondyr e
conpact design is economcally beneficial when utilizing a nunber of
si de- by- si de come eyanveypst enshi as the wamly candayer rporathescithianybokht he
lee. The endless belt 1 is 1linked between the carry
conveyor 7 and the return conveyor 9 by two belt twisting
assemblies 35 and 38. The belt twisting assembly 35 links
the exit end 15 of the carry conveyor 7 with the entrance-
end 19 of the return conveyor 9. The assembly 35 comprises
a roll arrangement which directs and twists the endless
belt 1 leaving the exit end i5 towards the entrance end 17
while still maintaining the baggage carrying surface 3 in
" an upward orientation.

In the embodiment depicted in Figures 1-3, the belt 1
leaving the exit end 15 is subjected to a first horizontal
to vertical twist. The horizontal to vertical belt twist
uses a horizontal roll 37 atlthe entrance to the twist
area, see Figure 2. Based upon the belt modulus of
elasticity, weight, catenary tension, and the helical
elongation of the belt edges, there must be tension at both
edges of the belt 1. Tension is provided by an automatic
gravity take-up device such as that disclosed in the Mensch
patent. Since these devices are conventional, a further
description thereof is not deened necessary for
understanding of the invention. If the tension should
approach or be at zero at the center of the belt 1 in the

catenary span 36, the upper edge of the belt 1 would go

into compression and fold on itself. This would cause the



8 - One enbodi ment of the invention is depicted in Figures 1-3 and is
desi gnated as treference nuneral 10. The side- by-side conveyor system 10
i ncludes an endless belt 1 having a baggage carrying surface 3. The
baggage carrying surface is one that facilitates the charging or

di scharging of baggage or the like to or fromthe conveyor. The

baggage carrying surface 3 is generallylh slick or slippery surface that
facilitates baggage novenent. The surface 3 can be integrally forned with

the endl ess baldit qaRePR15811§ACalPdPY, 'hBLEby COMBIinY acaBsQeoenMePEth
type typically wused in conveying baggage, cargo or |uggage.

under si de of tdundat. 1, designated as reference nuneral 5 in Flgure 21s
a friction-type surface such as rubber or the |ike. The underside surface
5is the drive sid®labwilig ehel 26% thelst tatenary 6 efovmstrieamdesi £ellt o

37, a vertically displaced roll 39 is located. The roll 39
is essentially vertical but provisions are made to allow a
small degree of vertical axis displacement control ability
represented by displacement means 42, see Figure 3.
Vertical roll displacement may be required to provide a
force vector in the vertical “up” direction to compensate
for the belt gravity force. Belt weight .and fricﬁion
between the vertical belt 1 and roll 39 are all elements
that keep the belt 1 from falling down off the roll 39.
The roll 39 may be rubber lagged to assist in maintaining
the belt 1 in its vertical direction. The tilting of the
vertically aligned rolls to achieve the necessary - force
‘vector in the “up” direction can range from 0° to 20° as
measured from vertical.

As the belt 1 bends 90° around the entry vertical roll
39, it travels to the exit vertical roll 41. The roll 41
is also preferably rubber lagged for enhanced friction
between the belt 1 and the roll 41 to compensate for belt
weight and gravity force. Vertical axis adjustment as
described for the entrance roll is also used for the exit
roll 41.

Between ‘the entrance and exit vertical rolls 39 and
41, a set of two vertical rolls are placed on each side ot

the vertical belt !, each set designated by the referenc.-



have a coefficient of friction that permts use of |ower slack side
tension for transfer of the'drive power to the belt 1. This difference in
'surfaces contrasts with bulk nmaterial handling conveyors, wherein both
belt covers or surfaces are rubber so that their friction coefficient is
used both for drive power transfer and _adhesion of material to the belt 1
with mniml or no slippage. Thelgystenllo conprises a first or carry
conveyor 7, hereinafter referred to as the carry conveyor, and a second
conveyor 9, hangidiaflt @3.reffaer edlls 43 ldwe oretar condiacty the bEht taang
conveyor 7 has an entrance end 11 with a termnal roll 13 and an exit end
15 with a ter amlbe cdjukted to bend the belt 1 from its verticad plane
Simlarly, the return conveyor 9 has an entrance end 19 :

at the center between the entrance and exit rolls 39 and

41. The slight twist introduced at this point gives a

small increase in wrap at the vertical roll 41 and an

increase in the belt moment of inertia vertical axis. 1In

other words, the rolls 43 stiffen the belt 1. Although a

set of two roll pairs 43 are shown, a single pair or more

than two pairs could be employed.

As the belt 1 passes through the stabilizer rolls 43

and enters the vertical exit roll, the belt 1 is twisted

back to its correct horizontal configuration with the

dissimilar belt surfaces in the correct attitude for

conveying the baggage. The belt 1, now in its horizontal

attitude, is fed onto the second baggage return run via

roll 45 and entrance terminal roll 21.

At the other end of the conveyor system 10 are located

the twist assembly 38 and a drive assembly 50. The drive

assembly 50 includes a training roll 51, drive roll 53,

idler roll 55, takeup roll 57 and idler roll 59. The drive

roll 53 is connected to a drive represented by reference

numeral 63, see Figure 1. It should be understood that the

drive assembly 50 is exemplary and other drive assemblies

can be used for the inventive conveyor system. Further,

the drives disclosed in the Mensch patent are also

adaptable for the invention as is the use of multipie



with atermnal roll 21 and an exit end 23 with a termnal roll 25.

"The carry conveyor 7 is shown di sposed between a feed run conveyor 27 and
‘a takeaway conveyor 29. Simlarly, the return conveyor 9 is disposed
between a feed run conveyor 31 and a takeaway conveyor 33. The feed run
conveyors 27 and 31 and the takeaway conveyors 29 and 33 are simlar to
those described in the Mensch patent rel®renced above except for a | ack of
a need for curved sections since the inventive conveyors are side-by-side

rather than ovgr and H8h1e AGykife Otattelp HALIKENSRE MRIGN stokdige f eed
and takeaway conveyors provide Tor in-line transfer of articles belng

conveyed to andfha hae,£85 'destih Ut YN tROMEyAIS patlenthe inventive
si de- by-si de conveyor 10. Typically, the feed and t akeaway conveyors
are acceleration phandwigecetaimslywzs kWeeHevertivauldyolad ignedngol 36065,

speed-up, individually built conveyors. The nunber of acceleration and
decel erati on Gouyeyoris nEnilardepehenttwistn ashenspeeds ekcepthethat an
si de- by-si de conveyor. The nunber of feeder

idler roll pair 61 are disposed between the twist roll 67
and the drive assembly 50. Likewise, idler roll pair 69
are disposed between the twist roll 65 and the trailing
roll 71 adjacent the entrance.end 11 of the carry conveyor
7. As with the twisting assembly 35, a set of stabilizer
roll pairs 43 are provided between the vertically aligned
rolls 65 and 67 for the purposes described above.

It should be understood that the configurations of the
vertically aligned rolls 39, 41, 65 and 67 are exemplary in
Figures 1 and 3. Other configurations of the twist
assemblies can be utilized such as those employing
'diffefent sites and/or orientations with respect to the
carry and return conveyors 7 and 9. For example, the twist
assembly 38 and drive assembly 50 could be arranged so that
the drive assembly would be interposed between the two
twist assemblies rather than having the twist assembly 38
disposed between the twist assembly 35 and the drive
assembly 50. Other configurations as would be within -the
skill of the art. are also within the scope of the
invention. Other means for changing the direction of the
endless belt from the first baggage travel path to the

second baggage travel path while maintaining the baggage



conveyors, the speed step and the conveyor length is determned by the
coefficient of friction between the feeder conveyor belt -cover/surface and
-t he baggage. Rubber covers are typically used on both sides of the belts

used on the acceleration and decel eration feeder conveyors. O
course, other nmeans may be enployed to feed or renobve articles, cargo or
baggage on the carry.and return 14 10
conveyors, 7 and 9, respectively. In addition, if so desired, the feed

and takeaway C%é‘lr‘qftiﬁ‘gn§§§?h£§dﬁ Un UPWArdOBei ERENEVEH ot HbAS doRGeyBESY

conveyor 7 rat The endless belt 1 is |inked between the
carry conveyQkan AR bReehfisdysddaconveyor 9 by two belt tw sting

assenblies 35 and 38. The belt tw sting assenbly 35 |inks

Preferably, the conveyor 7 and 9 are at the same
elevation. This arrangement facilitates feeding and taking
away of cargo or baggage from both the carry and return
conveyors. |

With reference now to Figures 4 and 5, an exemplary
support arrangehent is depicted for the carry conveyor 7
and return conveyor 9. The conveyors 7 and 9 are supported
by outer support columns 71 and inner support columns 73.
A cross beam 75 extends between the columns 71, the beam
further supported by the inner support columns 73.
Disposed on the cross beam 75 are outer idler rolls
supports 77 and 78 with a center support designated by the
reference numeral 79. These supports carry two
‘longitudinally arranged series of idler rolls, 81 and 83,
for each of the carry éonveyor 7 and the return conveyor 9,
respectively. The idler rolls 81 are spaced apart from
adjacent rolls 81 and are staggered with respect to the
idlerlrolls 83.

Figure 5 more'clearly shows the staggered arrangemenf
of the idler rolls. The center support 79 has a notch 85
for each idler roll with the outer support 78 having
notches 87 for the idler rolls 83, the other outer support
77 having notches 89 to support the idler rolls 81. An
exemplary spacing between the rolls 81 woulu be about 42

inches with the stagger between rolls be::: : ughly one-



the exit end 15 of the

return conveyor 9. The assenbly 35 conprises a roll arrangenent which
-directs and twists the endless belt 1 |eaving the exit end 15 towards the
entrance end 17 while still maintaining the baggage carrying surface 3 in
an upward orientation. In the enbodi nent depicted in Figures 1-3,
belt 1 leaving the exit end 15 is subjasted to a first horizontal to
vertical twist. The horizontal to vertical belt twist uses a horizontal

roll 37 at th

the belt nmodulu

asticity, welght, catenary tension, and'the

carry conveyor 7 with the entrance end 19 of the

t he

K ?t. r%gc&é{.e bipe Wi Sfchéd €2, Thee6idiUES11 2arrBAGEMeAPON

helical el ongajieedf ihheibakbsedoana Ehprevivets BetheBaygsaget stiphbdrt edges
of the belt 1. "Tension is provided by an automatic gravity take-up device

such as that dirscl #sSedaneridie dENthE widiration [fncthd heskt fdiaesral e

conventi onal ,

necessary f @ombindehishapdigagtibulhelynwent beht speledshein ersicessshofil d

a further description thereof I's not deened

approach or be at zero at the center of the belt 1 in the

2,100 feet per minute. By having two series of staggered
idler rolls, the rolls are -shorter than rolls used to
support the entire belt width. Further, the staggered
spacing of the rolls breaks up harmonics of out of round
rolls and lessens or eliminates bglt sag between the rolls.

It should also be understood that the support
arrangement shown in Figure 4 is exemplary and other
configurations and/or numbers of support columns or the
like could be utilized to achieve the spaced and staggered
idler roll arrangement. Similarly, the supports for the

other features of the invention, e.g., the drive assembly

‘50, the twist assemblies 35 and 38, etc., can be any type.

A further description of the various supports is not
believed to be necessary for understanding of the
invention.

An alternative twisting assembly arrangéhent is
disclosed in Figures 6 and 7 as reference numeral 35'. 1In
this embodiment, tapered rolls 91 and 93 are used to twist
the endless belt 1 from the exit end 15 so that it can be
directed to the entrance end 19 of the return conveyor 9.
When using the tapered rolls 91 and 93, the resultant belt
pull force exerts a force along the tapered roll center

line in the “Y” direction. The edge 92 of the belt 1 that



catenary span 36, the upper edge of the belt 1 would go into conpression

and fold on itself. This would cause the

‘11 belt 1 to msalign and drop, thereby causing a | oss of belt

Fol lowing the 90[err] tw st catenary 36 downstream of rol

37, a

control .

vertically displaced roll 39 is located, The roll 39 is essentially

vertical but provisions are nade to al v a small degree of vertica

di spl acenent control ability represented by displacenent neans 42, see
Figure 3. Verd]gales ehk €hsOlas &l JRYsbsubfértidLdd ¢wdl SHiEliBeRces OF CE

axi s

vector in the vertical "up” direction to conpensate for the belt gravity

force.

Bel t M Hitrs@Ndniiuché@Nis bed e flha \thiulsi eabshbryt the apgie o] |

are all elenents

to twist or bend laterally. As a result, the belt 1 is
thrown over to the high side oflthe roll or in the “X”
direction. As the roll taper or “crown” amount is based on
the resultant force vector diégram and its angular location
relative to the center of rotation, the belt 1 is pulled in
the “X” direction by ifs reaction to the taper and in the
“Y“ direction by the resultant’s component that is parallel
with the center of rotation. To compensate for actual
conditions, the bearings supporting the roll should be made
adjustable in the “Z” directions to get the center line of
rotation in the most favorable attitude consistent with the
actual tensions in and out of the roll.

Referring again to Fiqure 6, the belt 1 makes a

‘clockwise wrap around tapered roll 91 and continues with an

additional clockwise wrap around tapered roll 93 so that

the baggage carrying surface 3 is maintained in the upward

direction for the return conveyor 9. These tapered rolls

also negate the vector force tension from the entry surface
of the roll to the exit surface of the roll as is present
in the vertically aligned rolls.

| In yet a further embodiment, Figure 8 depicts an
hourglass-shaped roll which can be used in substitution for
the tapered rolls 91. With the hourglass shape having a

taper from each end to the center, the roll 95 can be bi-

39



that keep the belt 1 fromfalling down off the roll 39. The roll 39 may be
rubber lagged to assist in nmaintaining the belt*1 in its vertical
‘direction. The tilting of the wvertically aligned rolls to achieve the
necessary force vector in the "up" direction can range fromO[err] to
20[err] as nmeasured fromvertical. As the belt 1 bends 90[err] around
the entry vertical roll 39, it travel sifo the exit vertical roll 41. The
roll 41 is also preferably rubber |agged for enhanced friction between

the belt 1 angjitBetighil 4ls dppoerRersatRe f@ii-tlrectéonght ussdogr éittier
force. Vertical axis adjustnment as described for the entrance roll is

al so used for gfhenextiperéd Irodllls 91 andBesween the entrance and exit

vertical rolls 39 and 41, a set of two vertical rolls are placed on each

side of the vertiché heédnd, cxackievétedesfgmnatastjustinge théerverkical
displacement of the vertically aligned twisting rolls and
the horizontal displacement of the horizontally aligned
tapered br hourglass shaped rolls can be any known devices
capable of tilting or moving the rolls iﬁ one or more
directions. The appropriate controls can also be utilized
to permit setting of pre-determined parameters or
adjustment of the roll orientations during conveyor
operation.

The idler roll arrangement depicted in Figure 4 and 5
as a support for the conveyors 7 and 9 is a preferred
arrangement and other arrangements for the rolls including
their support structure are within the scope of the
‘invention.

In addition, determinations of the tapered roll
dimensions, hourglass roll dimensions or the parameters for
twisting of the endless belt 1 are deemed to be within the
skill of the art. An example of a catenary twist length
would be one foot of span for each inch of belt width.

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 side-by-side belt

conveyor system and its method of use.



12 - numeral 43. The rolls 43 lay on or_contact the belt 1 and can be
adjusted to bend the belt 1 fromits vertical plane at the center between
the entrance and exit rolls 39 and 41. The slight twi st introduced at
this point gives a small increase in wap at the vertical roll 41 and an
increase in the belt noment of inertia vertical axis. In other words,
the rolls 43 stiffen the belt 1. Althoud®h a set of two roll pairs 43 are
shown, a single pair or nore than two pairs could be enployed. As the
belt 1 passes throggh thfseabi | vagioud! | shdrgeand eid@Fichbeonsertiamd exit
roll, the belt 1 is twisted back to its correct horizontal configuration
with the di sgifekatibes tfisol fthresenthihgs coff rdrt presehtdindenticomesyi ng

t he baggage. The belt 1, nowin its horizontal attitude, is fed onto the
second baggageer etbhbefiplated byol khé5eanskititgdande t €hai nartr ovitigmut

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.



At ‘the other end of the conveyor system 10 are |ocated the tw st assenbly
38 and a dmmnﬂﬂﬂ"mu!“m The drive assenbly 50 includes a training
-roll 51, d ler roll 55, takeup roll 57 and idler roll 59.
The drive Ttolf§ i's Eonnected to a drive represented by reference

nuneral 63, see Figure 1. It should be understood that the drive assenbly
50 is exenplary and other drive assenbljges can be used for the inventive
conveyor system Further, the drives disclosed in the Mensch patent are
al so adaptable for the invention as is the use of nultiple :
13 drives, nultiple dynam c takeup roll " takeups as al so

described in the Minsehipaieiimed is: -The | TviS SHEEE EMBIBEESL| with vertical Iy
aligned rolls 65 and 67 is simlar to the twREPLACEBnDIy B5 except that an

1, A side-by-side conveyor system comprising:

a) an endless belt having a baggage carrying
surféce and an opposing friction surface;

b) a first conveyor support for the endless belt
having a first entrance end and a first exit
end that form therebetween a first baggage.
travel path;

c) a second conveyor support for the endless belt
having a second entrance end and a second exit
end that form therebétween a second baggage
travel path;

d) a first conveyor twist assembly directing the
endless belt at the first exit end to the
second entrance end and a second conveyor
twist assembly directing the endless belt at
the second exit end to the first entrance end,
each conveyor twist assembly including . at
least two twist rolls positioned to twist the
endless belt so that the baggage carrying
surface facing upwardly when traveling in one
direction along the first baggage travel path
remains upward when traveling in an opposite
direction along the second baggage travel

path; and

Sheet Has Been Replaced
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idl.er ro 'sf_)osed between the twist roll 67 and the drive
assenbl y Hm | '&{mﬂ“ ‘dl er roll pair 69 are disposed between the tw st
S

-roll 65 I'ng" roll 71 adjacent the entrance end 11 of the carry
conveyor 7. As with the twisting assenbly se4-Ofmst l'izer roll

pai rs 43 are provi ded between the verti cal )TH&S SHEEEHASBEBEN ©65 and 67 for

t he purposes descri bed above. It 2phoul d beREﬂMGEBtood hat the

configurations of the vertically al i gned rorts—39—r—65—<and 67 are

exenpl ary in Figures e§ 18ast I ciRidyour 8k 08S asemdiie oM St
assenblies can be utili suc as those enploying different sites and/or

orientations with respect EPvirglf tRal ldhdaedsl BdIt SDEWEY ebsh’ viiaYye FOr
exanple, the tw st asse and drive assenbly 50 could be arranged so

that the drive assenbly Méil Readt er posed between the two tw st
assenblies rather than having the tw st assenbly 38 disposed between the
twist assenbly 35 and the drive assenbly 50. Oher configurations as
woul d be within the. The system of claim 1, wherein each twist roll is

generally vertically aligned.

3. The system of claim 2, wherein each vertically

aligned twist roll is moveable about its vertical axis.

4, The system of claim 1, wherein each twist roll is

generally horizontally aligned.

5. The system of claim 4, wherein each horizontally

inclined twist roll is tapered in shape.

6. The system of claim 4, wherein each horizontally

aligned twist roll has an hour glass shape longitﬁdinélly.

7. The system of claim 4, wherein each horizontally
aligned twist roll is moveable in an horizontal plane

coincident with an axis thereof.

8. The system of claim 1, wherein the vertically
aligned twist rolls are spaced apart and the baggage
carrying surface of the endless belt is vertically aligned
as it travels between the vertically aligned twist rolls,
and at least one vertically aligned stabilizer roll pair is
positioned between the vertically aligned rolls, the

endless belt threading between each roll of the stabilizer

rcll pair.

This Sheet Has Been R laced




ski.l | -of—the—art—are—atse within the scope of the invention. O her neans

direction of the [ he first baggage
rever SRR eoocce

_Ealntaining t he
g
upwar d orlentatlon on both conveyors can also be enpl oyed.

surface in an

Preferably, the conveyor 7 and 9 are the sanme elevation. This
arrangenent facilitates feeding and taking away of cargo or baggage from
both the carry and return conveyors. Wth reference now to Figures 4

and 5, an exenpl ary  SURROTdysHemABECERAIm B, ddRireliadeheh sH8bLRIZer CONVeyor
7 and return conveyor 9. The conveyors 7 and 9 are supported

roll pair is moveable along axes thereof to bend the

vertically aligned belt as it travels between the twist

rolls.

10. The system of claim 3, wherein the moveability of
each of the vertically aligned twist rolls permits roll
tilting with respect to a twist roll axis to account for at
least gravitational forces on the endless belt when

vertically aligned.

11. The system of claim 1, further comprising a set
of staggered idlers rolls disposed beneath the endless belt
and along each of the first and second baggage travel
paths, each set of staggered idler rolls comprising a first
row of rolls spaced apart longitudinally and beneath a
fortion of the endless belt and a second row of rolls
spaced apart longitudinally and beneath a remaining portion
of the endless belt, the first set of rolls staggered

laterally with respect to the second set of rolls.

12. The system of claim 1, further comprising a first
feed conveyor with a conveyor exit end adjacent to the
first entrance end and a first take away conveyor with a
conveyor entrance end adjacent to the first exit end and a
second feed conveyor with a second conveyor exit end

adjacent to the second entrance end and a second take away

This Sheet Has Been Reﬂlaced
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outer support colums 71 and |nner support colums 73. A cross beam 75

-EELSB?t lﬂﬂllﬁlﬂﬁmﬂﬂﬂl ML o o f s Sy hs BB 7™ oF buor Yot b ror e

supports’ 77 ahd 78 With a cenfer s®EPbACERlesi gated by the reference
nuneral 79. These suppokts carry tw |ongitudinally arranged
series of idler rolls, 81 and 83, for gach of the carry conveyor 7 and the
return conveyor 9, respectively. The idler rolls 81 are spaced apart from
adj acent roIIs st.ag e e d 3.
Figure 5 nore cc1 %Pg %{ﬁh h%g%‘%%é\%é@dé@?a%teér?&ré er?d %‘gjacﬁ}u Fgl | s.
The center su a h 85 for each idler roll with the outer
support 78 ha@?ﬁg%ezg ghéﬁ qg?gr the idler rolls 83, the other outer
support 77 having notches 89 to support the idler rolls 81. An
exenpl ary spaci ng hgtwegRet heydt@n So8l spaind he abapthd? dor@rasingt hathe
st agger between rolls being roughly one-

plurality of endless belts, first conveyor supports, second

conveyor supports, first conveyor twist assemblies, second
conveyor twist assemblies and conveyor drive assemblies,
whefein the plurality of first conveyor supports are
vertically arranged and the plurality of second conveyor
supports are vertically arranged to form a stacked side-by-
side conveyor system comprised of a plurality of vertically

arranged side-by-side conveyor systems.

14, The system of claim 13, further comprising a
first feed conveyor with a conveyor exit end adjacent to
each of the first entrance ends of the plurality of side-
by-side conveyor systems, and a first take away conveyor
with a éonveyor entrance end adjacent to each of the first
éxit ends and a second feed conveyor with a second conveyor
exit end adjacent to each_of the second entrance ends and a
second take away conveyor with a second conveyor entrance

end adjacent to each of the second exit ends.

15. The system of claim 1, wherein the first baggage
travel path and the second baggage travel path are at

substantially the same elevation.

‘This Sheet Has Been RTlaced




15. halfof that or 21 inches. The idler roll arrangenent depicted in

Fi'gures [weaNbot h baggage Juction of the
-vi br at |oqmﬂmm|mmmnmgr rol | . comti iSHEET HAG BERNifar 1y at belt speeds
in excess ©of ¢ 2L108 feet* per minute. By havRBRLAGED seri ¢s of staggered

idlér rolls, the rolls are shorter thamrTorrs used to support the entire

belt w dth. Further, the staggered a$pacing of the rolls breaks up
har moni cs of out of round rolls and | essens or elimnates belt sag between
the rolls. It should al so be understood that the support arrangenent

hown in Fi 4 | i i f
support col e or 'Bhe T Ykl g ek EEm, 57 iUl H3 PRELE bAWUALD °
staggered idlgr Lol i)a{?ﬂ r AP AR seconti™bhgddde trdvR1SPRRAM hfeff the

substantially the same elevation.

17. A method of transporting baggage on at least two
different oppositely'moving baggage travel paths comprising

the steps of:

a) providing a side-by-side conveyor system having an
endless belt with a baggage carrying surface and an
opposing friction surface, a first conveyor support
for the endless belt having a first entrance end
and a first exit end that form therebetween a first
baggage travel path, a second conveyor support for
the endless belt having a second entrance end and a
second exit end that form therebetween a second
baggage travel path, a first conveyor twist
assembly for directing the endless belt at the
first exit end to the second entrance end and a
second conveyor twist assembly for directing the
endless belt at the.second exit end to the first
entrance end, each conveyor twist assembly
including at least two rolls positioned tq twist
the endless belt so that_ the baggage carrying
surface facing upwardly when tfaveling in one.
direction along the first baggage travel path
remains upward when traveling in an opposite

direction along the second baggage travel path; an:

This Sheet Has Been Replaced




ot her features—of—the—+nvention, e.g., the drive assenbly.. 50, the tw st

assenblies 35 an can be any t ALt h cription of the
-various ‘““H |ﬂ “i beI i eved to be naHiSSHEET HAS BEENey st andi ng of the
|nvent|o native twsti
di s¢l osed i n Flgures 6 and 7 as referenc

g asREPUACED arrahgenent is
this

enbodi nent, tapered rolls 91 and 93 ar dused to twi st the endless belt 1
fromthe eX|t end 15 so that it can be dlrected to the entrance end 19 of

the return conveyor gFo 1Wen eﬂgcé,%gr% ffivé Ohkéeﬁﬂlﬁngo% c}rtlhﬁng

resultant belt pull rce exe ong the tapered roll centler

|1|6ne in the "Y" di re‘f:ﬁéo%nd:[l%%se(iﬂﬂtgzaﬁné hga&! badgh§é@t travel path;

and

b) loading baggage on the baggage carrying surface at
least at one of the first and second entrance ends
and driving the endless belt to transport the
loaded baggage to at least one of the first and

second exit ends for removal therefrom.

18. The method of claim 17, wherein the baggage is

loaded at both of the first and second entrance ends.

19. The method of claim 18, wherein the baggage is
transported by a conveyor to each of the first and second
entrance ends and is removed by another conveyor at each of

the first and second exit ends.

20. The method of claim 17, wherein a plurality of
side-by-side conveyors systems are provided in a vertically

spaced arrangement.

21. A side-by-side conveyor system comprising:
a) an endless belt having a baggage carrying
surface and an opposing friction surface;
b) a first conveyor support for the eﬁdless belt
having a first entrance end and a first exit

end that form therebetween a first baggaage

travel! path;
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engages—thetapered roll 91 is subjected to two influences. The first
influenc thus caysing—the—pett—;i o tw st or bend
-lateral | mlilmalma&‘ﬂﬂ! t he bel tTl’“SI&“‘EEHHT‘MéEN/(‘I’ to the high side of
the roll irection, As REBLAGHD tapdr or "crown" anpunt is
based on the resultant force veckor=dragram and its angul ar | ocation
relative to the center of rotation, the%elt 1 is pulled in the "X".
direction by its reaction to the taper and in the "Y' direction by the
resultant's conponent thjaty isscBanakbiveyd¥ iduppdetCeptethdfendicdd o1t TO
conpensate for actual conditions, the %earlngs supporting the roll should
be nade adjustable in thgaviZig i r&sdonnenteaget &he aedtersddom afxit
rotation in the nost favorable attitude consistent with the actual
tensions in and out of thendolthat form Reherebelyvemgai & tsecbhdurbadgadehe
belt 1 nmakes a clockwi se wap around tapered roll 91 and continues with an
addi tional cl ockw se mﬁaptnamuhdnﬂapered roll 93 so that the baggage

carrying surface 3 is maintained in the upward
. . d) a first conveyor twist assembly means for

directing the endless belt at the exit end of
the first baggage travel path to the entrance
end of the second balggage travel path and
directing the endless belt at the exit end of
the second baggage travel path to the entrance
end of the first baggage travel path so that
the baggage carrying surface facing upwardly
when traveling in one direction along the
first baggage travel path remains upward when
traveling in an opposite direction along the
second baggage travel path; and

e) at 1least one conveyor drive assembly for
driving the endless belt along each baggage

travel path.

22. The system of claim 21, wherein the first baggage
travel path and the second baggage travel path are at

substantially the same elevation.

23. The system of claim 21, further comprising a
first feed conveyor with a conveyor exit end adjacent to
the first entrance end and a first take away conveyor with

a conveyor entrance end adjacent to the first exit e: i and

—_—
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direction for the return conveyor 9. These tapered rolls also negate the
vector for i umﬂl he entry surface of the roll to the exit

-sur face ofﬂ“l“ﬂ“ﬁlllmu i resent in the vertically aligned rolls.

In yet a futther tferodfnmeht, Figure 8 depicts an hourgl ass-shaped rol

whi ch can be used in substitution for the tapered rolls 91. Wth the

hour gl ass shape having a taper fromea2fh end to the center, the roll 95
can be bi- 17 di rectional as opposed

to the uni-dipecid i H&i OboRVéPSF wotn! he é@é&(&%&ﬁ%?o@leiﬂé %d
The neans or devices for adjusting the vertical displacenent of the

vertical ly al hgpgdehti 66 i tie rfdddhdrgtraieehendzondad séssndceimtawiy t he
hori zontal Iy al i gned
conveyor with a second conveyor entrance end adjacent to

the second exit end.

24. The system of claim 21, wherein the directing
means comprises a plurality of rolls positioned to twist
the endless belt between the exit end of the first baggage
travel path and the entrance end of the second baggage
travel path and between the exit end of the second baggage
travel path and the entrance end of the first baggage
travel path so that the baggage carrg/ing surface facing
upwardly when traveling in one direction along the first
baggage travel path remains upward when traveling in an

opposite direction along the second baggage travel path.

THIS SHEET HAS BEEN
REPLACED
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tapered or hourgl ass shaped rolls can be any known devi ces _capabl e of
tilting or noving the rolls in one or nore directions. The appropriate
‘controls can also be utilized to permt setting of pre-determ ned

par anet ers or adjustnent of the roll orientations during conveyor
operation. The idler roll arrangenent depicted in Figure 4 and 5 as
a support for the conveyors 7 and 9 is agpyeferred arrangenent -and ot her
arrangenents for the rolls including their support structure are within

t he scope of the SIDR~BY-SADE BELT CONVEXORt S¥8TEMcANDNMETHODNOF OUSEhe
tapered roll dinmensions, hourglass roll dinensions or the paraneters for
twisting of the endless belt 1 Hstdectedft i ] e skill of the
art. An exanple of a catenary twist length would be one foot of span for
each inch of belt W dianveyor ~system cRONRFiSes edt Peirhaaf hééAeaPy¥csdded in
terms of preferred enbodi nents thereof which ful fill %Pch and ever one
of the obj ect FomveypEsprdarted R dAVieoariicies Fush ps baggage or cargo

in-opposite directions simultaneously, preferably at the
same elevation, and linked together by an endless belt.
The endless belt is directed from the exit of one conveyor
to the entrance of the other conveyor and from the exit of
the other conveyor to the entrancé of the one conveyor .via
a pair of conveyor twist assemblies which maintain the
baggage carrying surface in an upward orientation on both
conveyors. The twist assemblies can employ vertical or
horizontal rolls to attain the direction change of the
endless belt. Staggered idler rolls can be arranged
beneath the two conveyors for belt support and reduction of
‘vibration caused by belt travel. The side-by-side conveyor-
system is particularly wuseful in multiple stacked

arrangements in tunnels for airports.

Figure 1

THIS SHEET HAS BEEN
REPLACED
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above and provides a new and |nproved si de- by-side belt conveyor system

and its nethod of use. 18 O
-cour se, vari ous changes, nDdlflcatlons and alterations fromthe
teachi ngs of the present invention may be contenplated by those skilled in
the art without departing fromthe intended spirit and scope thereof. It
Is intended that the present invention only be limted by the terns of the
appended cl ai ns. What is clained is: 19
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1. A side-by-side conveyor system conprising: a) an endl ess belt

havi ng a baggage carrying surface and- an opposing friction surface;
b) a first conveyor support for the endl ess belt having a first
entrance end and a first exit end that formtherebetween a first
baggage travel path; c) a second conveyor support for the
endl ess belt having a second entrance end and a second exit
end that formtherebetween a second baggage travel path; d a
first conveyor tw st assenbly directingfde endl ess belt at the
first exit end to the second entrance end and a second conveyor
tw st assenbly directing the egdless belt at ~the second exit end to -
the first entrance end, each conveyor tw st assenbly including at

| east two twist rolls positioﬁ%d t:0 tmﬁg t he 7 endless belt so that
t he baggage carrying su7$a?e ciMg upwardl'y whas traveling in one
direction along the fj[d i I]pnih nmygs upwar d when
traveling in an opp@stti_. [ lond baggage trave

at h, Z 7 1 7 7 .

P & 83 g 725 g1 || 83
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one
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ol o !lﬂlljﬂlﬂlﬂjiﬂlll

an axts of

20
rot ati-orf which is vertically orlented itgdthe 98 Qbs n yor
syst em f ur t hemhate|iglesl atmedabs : one - aQhi 8I 5 0

vertically aligned stabilizer , roll pair positioned

the vertically

threadi ng betvween thesisdahyidfde €bhv
roll pair being offset froma REPLACE

t he endl ess belt
rolls.

roll pair is rmveabi e SHFEAGe R, @ i9PR

conve drive assenbly for driving the
ﬁiﬂgage travel path; and f) wherein
| east one conveyor tw st assenbly has

oriented twist rolls, the endless

et ween

bel t

f: system comprlslnbhe stabilizer
I\/E%’ I—EET vertical axis to stiffen

a)duem nerdlest etleehatviaigyert | babbpger | eateging st

The system of claim./1, v?er ein the s% abi li zer
SRS

aC€yertically

aligned belt as it [yayerp Dt WBAYLRE suppbt! ! f@}'é’hé’réﬁﬁiégst West rolls.

c)

d)

e)

f)

REPLACEMENT SHEET
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having a first entrance end and a first exit
end that form therebetween a first baggage
travel path;

a second conveyor support for the endless
belt having a second entrance end and a second
exit end that form therebetween a second
baggage travel path;

a first conveyor twist assembly directing the
endless belt at the first exit end to the
second lentrance ‘end and a second conveyor
twist assembly directing the endless belt at
the second exit end to the first entrance end,
each conveyor twist assembly including at
least two twist rolls positioned to twist the
endless belt so that the baggage carrying
surface facing upwardly when traveling in one
direction along the first baggage travel path
remains upward when traveling in an opposite
direction along the second baggage travel
path; '

at least one conveyor drive assembly for
driving the endless belt along each baggage
travel path; and

wherein each of the twist rolls of at least

one conveyor twist assembly has an axis of

RBe258 5
\5\3\ €



3. T f im 1, further conprising a set of staggered idle
rolls maﬁilﬂi]@jmj i“r'ltfhe endl ess bel t and al ong each of the first and
secon * pat hs, each set of staggered idler rolls

conprising a first row of rolls spa#kd apart |ongitudinally and
beneath * a portion of the endless belt and a second row of rolls

spaced apart | ongitudratpEjornwhichedsh vertdirahineriented, 1 288 bhet he
endl ess belt, the fir f g ergl | .t h spect
to the second set of é&n%g&g% éy(gée%‘ furéﬁé‘%. gb‘%ﬁ'ﬁ‘elhatssys,atqzlen?’%&tt’c?élgm 1,
further conprising gubstantibdlly’ eatbragoslior valigmedonsuexbilexeir end
adj acent to the first entrance end and a first take away conveyor wth
a conveyor entrance em@lddjpabnt HQﬁJ'EWeOIF¢¢stb%éwqefén(‘}h@dvertiéaéi&’ond

feed conveyor with a secon onveyor, exit
21 adjacent to the sgfﬂiﬁﬁ‘ggﬁtraﬁ%%sgnd ]?fr'lgf cseddif t SREIGRS  BShYeyor

with a second conveyognheghtanee Batwadhacemé tgtabilizer roll pair,

the stabilizer roll pair being offset from a

REPLAGEMENT SHEET | vertical axis to stiffen the endless belt

15 MAR 2000 during travel between the vertically oriented

twist rolls.

2, The system of claim 1, wherein the stabilizer
roll pair is moveable along the vertical axis to bend the
vertically aligned belt as it travels between the

vertically oriented twist rolls.

3. The system of claim 1, further comprising a set
of staggered idle rolls disposed beneath the endless belt
and along each of the first and second baggage travel
paths, each set of staggered idler rolls comprising a
first row of rolls spaced apart longitudinally and beneath
a portion of the endless belt and a second row of rolls
spaced apart 1longitudinally and beneath a remaiﬁing
portion of the endless belt, the first set of rolls

staggered laterally with respect to the second set of

rolls.

4. The system of claim 1, further comprising a
first feed conveyor with a conveyor exit end adjacent to
the first entrance end and a first take away conveyor with
a conveyor entrance end adjacent to the first exit end and

a second feed conveyor with a second conveyor exit end



t he se ' 5 The system of claim4, wherein the first
baggag%ﬂi‘ BB““E I;MHd t he second baggage travel path are at
subst a L el evati on. 6. The systemof claima1l,

further conprising a plurality of endless belts, first conveyor supports,
second conveyor supports, first conveyor tw _st assenblies, second conveyor
twi st assedbident & i\ Rseendr eoEraBsensPde @ndferaggeith M RraveYy of
first conveyor supporis_ar [ r : r.aldty

second ¢ ST Ubhott & asfeeeé/(%étfgggljlv% %r ra%ﬁgfejad %o %’gram%!a S aécritedeé

si de- by- $ihde eRIRY @x ity & conprised of a plurality of vertically
arranged si de-by-si de conveyor systens. 7. The systemof claim6
further conprising a first feed conveyor with a conveyor exit end adjacent

to each of the firgt entrance gn of fhe plurali of.sides -side
conveyor syst e, a'l[ﬁ'tfagl‘fﬁtreﬂ_?gkcgf%}/\‘)gyitow\?%ﬁ%%nw{%ﬁ gl%ggvg?§¥a§ﬁtrance
end adj aganf,d10 HRAaD Ha ke T468n@xbhggags epgdvalspaendakeedtconveyor with

a second conveyor exit end adjacent to each of the second entrance ends
and a secubbttakeially Comvesme eleviabigncond

6. The system of claim 1, further comprising a
plurality of endless belts, first conveyor supports,
second conveyor supports, first conveyor twist assemblies,
second conveyor twist assemblies and conveyor drive
assemblies, wherein the plurality of first conveyor.
supports are vertically arranged and the plurality of
second conveyor supports are vertically arranged to form a
stacked side-by-side conveyor system comprised of a
plurality of vertically arranged side-by-side conveyor

gystems.

7. The system of claim 6, further comprising a
first feed conveyor with a conveyor exit end adjacent to
each of the first entrance ends of the plurality of side-
by-side conveyor systems, and a first take away conveyor
with a conveyor entrance end adjacent to each of the first
exit ends and a second feed conveyor with a second
conveyor exit end adjacent to each of the second entrance
ends and a second take away conveyor with a second
conveyor entrance end adjacent to each of the second exit

ends.




| conveyoH“]amr|

and t he seuon
el evati on.

an endl ess belt haV|ng a baggage carr
opposi ng fricBi-on &

end| ess Q
end that °f

S&el

rmt

jacent to each of the second exit ends.
ﬁHﬂ I claim1, wherein the first baggage trave

aggage

re etween a first

c) a secauﬁseah\tamaysltpmrstaxﬁe)rexémtemhess
second entrance end and a second

ravel path are at substantially the sane
A si de-by-side conwgyor systen1conpr|3|ng

e and a

ner systen of STaiN) 19 whereipoihs FiE Frddtes

pat h

t he

and M ngeéog.ar Sfaaggaéém@r&ml anghidh f st gXit

agga travel path;

exit end that form

belt having a

a)

t her ebet ween a second baggage travel path; d) a first

éassim@fﬁ bfﬁg ngéJHVeyor system 88H£E§Q1H§|t at the first

conveyor tw s
exit end to t

a)

b)

c)

d)

e)

an endless belt having a baggage carrying

surface and an opposing friction surface;

a first conveyor support for the endless belt

having a first entrance end and a first exit

end that form therebetween a first baggage
travel path;

a second conveyor support for the endless
belt having a second entrance end and a second
exit end that form therebetween a second
baggage travel path;

a first conveyor twist assembly directing the
endless belt at the first exit end to the
gsecond entrance end and a . second conveyor
twist assembly directiﬁg the endless belt at
the second exit end to the'first entrance end,

each conveyor twist assembly including at

_1east two twist rolls positioned to twist the

endless belt so that the baggage carrying
surface facing upwardly when traveling in one
direction along the first travel baggage path
remains upward when traveling in an opposite
direction along the second baggage travel
path; ;

at least one conveyor drive assembly for

driving thé endless belt along each baggage

travel path; and
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second e a second conveyor tw st assenbly
directin I H lt at the second exit end to the first
endag L M S *

entrance : each conveyor tw st assenbly including at
| east two twist rolls positioned to tw & the endl ess belt so

t hat : t hé baggage carrying surface faci upwar dl en
traveling in one £) Wher“l-‘lndff“gbt i¥n "ah_%nﬁ"".tlﬁé e St?\glgv@tybi;%%%‘@e pat h
remains upward when tLaYeld it diPoN (AARRS! hBsembly has ol T 8K4EONOR! ONG

t he second baggage travel _ pat h; . e) at |east one

conveyor drive assenbikgthvion which is draubgtgrithisldnd| essrbitaldyong
each baggage . travel path; and : ) . .

23 f) enéertrdeand dF meveahlst ahauts ivextiealiaxis

one conveyor twi st as | Xi §50f . . otati whi ch
IS °“h§‘tar‘.tia?sléé ve t?%g})&%m@é Tork El%lngrivgﬁ?%d raeﬁs elcsé rrt[t):\?)eagﬁg about
a|VRERUACEMENKISHEET | (orrical dwigermid rattotntti ngpmi t latr espeastto the

15 MAR 2000 gravitational forces on the endless belt when

the belt is vertically oriented.

10. The system of claim 9, further comprising a set
of staggered idle rolls disposed beneath the endless belt
and along each of the first and second baggage travel
paths, each set of staggered idle rolls comprising a first
row of rolls spaced apart longitudinally and beneath a
portion of the endless belt and a second row of rolls
lspaced apart longitudinally and beneath a remaining
portion of the endless belt, the first set of rolls

staggered laterally with respect to the second set of

rolls.

11. The system of claim 9, further comprising a
first feed conveyor with a conveyor exit end adjacent to
the first entrance end and a first take away conveyor with
a conveyor entrance end adjacent to the first exit end and
a second feed conveyor with a second conveyor exit end
adjacent to the second entrance end and a second take away
conveyor with a second conveyor entrance end adjacent to

the second exit end.

12. The system of claim 9, further comprising a
plurality of endless belts, £first conveyor supports,

second conveyor supports, first conveyor twist assemblies,



PLACENENT SHEET axis to account for at |east

gravi. tﬁlllnnﬂmum‘ﬂﬂs‘l m the endl ess belt when the belt is
vertic 10. Thggsystemof claim9, further
conprising a 'set of staggered idle rolls disposed beneath the endl ess
bel t . ) and_al ong each of the flrstgg)d secon aggage traveh

paths, e®afdd oFORYSYIEr eiYrEFe ASEEP NS sfﬂbcs) %?ﬁg?yor TES of
rolI's spaced apay sty | ong PEEQFP""' loheNdpPERSRL By of  POFEE ONcBhviperendl ess
belt and & second row o Spaced apart |ongitudinally and

beneat h asummites Nare vepdritdadilyof sthmmged] essdeltthe t pdufreddtysepfof
rolls staggered laterally with res ect t%fthe second.set

f
‘ol ls. second conyeyow,gUBPerk 6F | armls? T¥ | AEraRgsd Fi fgrg 2
first fee dg@ %yok%&ktﬁya Eg@vexgg e”Qy@ﬂbﬁPeQ&xﬁ&klsed the first

entrance en Irst-"take away co eyor Wt a conveyor entrance
end adj acggnhraDitfe of r steeritakhy aadrangeda sédenby#eedeconmayeycunth a
second conveyor exit end adj acent to the second entrance end and a
second t aREsEOmy - conveyor with a second conveyor entrance end

adj acent to t he second exit end. 12. The systemof claim
9, further conprising a plurality of endless belts, first conveyor
supports, 13. A side-by-side conveyor system comprising:

a) an endless belt having a baggage carrying
surface and an opposing friction surface;

b) a first conveyor support for the endless belt
having a first entrance end and a first exit
end that form therebetween a first baggage
travel path;

c) a second conveyor support for the endless
belt having a second entrance end and a second
exit end that form therebetween a second
baggage travel path;

d) a conveyor twist assembly means for directing
the endless belt at the first exit end to the
second entrance end and directing the endless
belt at the second exit end to the first
entrance end so that the baggage carrying
surface facing upwardly when traveling in one
direction along the first baggage travel path
remains upward when traveling in an opposite
direction along the second baggage travel

path;
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second c rts fi rst conveyor tw st assenblies, 24
second cgmﬁ ﬂ lﬁ ' enbl i es, and conveyor drive assenblies, wherein
t he plur c t nveyor supports,are vert ically arranged and the

plurality of second conveyor supports aré€ vertically arranged to forma
stacked si de-by-side conveyor system conprised of a plural ié%]rof vertically

arranged si de- by- si€de 3tonA&RFE sy nconveyor | driyve RepgmRive EBHveyor

system conpri si ng: drivi Pnah SedleSss BELL VAl EP@g gaLrying
surface and an opposi nlél}r%fl tionést?rfac(ee; eit ‘%J % Hg?g%%n%éyor
support for the endl essabelt path; and having a first entrance end and a

first exit end that formtherebetween a first baggage
travel path; f) wherein the conveyor twist assembly means

vertically orients the endless belt betWeen
the first exit end and the second entrance
end, the system further comprising at least
one substantially vertically aligned
stabilizer roll pair positioned between the
first exit end and the second eﬁtrance end, an
aiis of each roll of the stabilizer roll pair

being offset from a vertical axis to stiffen

REPLACEMENT SHEET "the endless belt during belt travel between

-1 5 MAR 2000 the first exist end and the second entrance

end where the endless belt is wvertically

' oriented.

14. The system of claim 13, wherein the first
baggage travel path and the second baggage travel path are

at substantially the same elevation.

15. The system of claim 13, further comprising a
first feed conveyor with a conveyor exit end adjacent to
the first entrance end and a first take away conveyor with
a conveyor entrance end adjacent to the first exit end and
a second feed conveyor with a second conveyor exit end
adjacent to the second entrance end and a second take away
conveyor with a second conveyor entrance end adjacent to

the second exit end.

16. The system of claim 13, wherein the directing

means comprises a plurality of rolls positioned to twist



c) a second cdnveyor é"fjpport for the endl ess belt having a

fﬁgfgﬁefﬂiﬂmﬂmjmmﬂmﬂl second baggage trav:ri :Jafﬂ? that form d) a

conveyor tWi gt &ssBnbty freans for dire®ing the endl ess belt at
the first exit end tq the . a d.and di ing the
endl ess the enﬁessmcal?? .t PERYECER S5 (saliiﬁ{)&gn%g%% %ﬁg %%r Stfi'ﬂe $ést
entrance gR¢asel Rald tded bBegREEenCahey igirond exit endSwd adwe fBLisy
upwardly when traveling in one direction along the first

baggage emiweincsaténd so that thenkiaggagsaedrinéndt sardaaey Fachpg
opposite direction.along the segond bagga trayel .
path;  upwardly,gwhen Eravelitg eJ}gh a?nFeas]treocntel%gnggﬁgg :{f-‘rilevefzéls.%%nbl y

for baﬁggage tréreYi Hhdiherendiass Jistdrdl ahgncachaPeniige in an
travel path;” and f) wherein the conveyor tw st assenbly neans
opposite direction along the second baggage travel path.

17. The system of claim 16, wherein each stabilizer

roll is moveable along the vertical axis.

18. A side—by-side conveyor system comprising:
a) an endless belt having a baggage carrying
surface and an opposing friction surface;
b) a first conveyor support for the endless belt
having a first entrance end and a first exit

end that form therebetween a first baggage

travel path;
REPLACEMENT SHEET

¢) a second conveyor support for the endless

135 MAR 2000 belt having a second entrance end and a second

exit end that form therebetween a second

baggage travel path;

d) a first conveyor twist assembly directing the
endless belt at the first exit end to the
second entrance end and a second conveyor
twist assembly directing the endless belt at
the second exit end to the first entrance end,
each conveyor twist assembly including at
least two twist rolls positioned to twist the
endless belt so that the baggage carrying
surface facing upwardly when traveling in one

direction élong the first baggage travel path



vertlcal he endless belt between the first exit
end and, " " nce end, the system further

conpri si ‘one p7substantially vertically

?Ilgned stabilizer roll pair positioned between the
irst exit end and the second ent rance, end,__an f each

“roll of the stabilizeFeF8itPep Rwarélwhen trave%ﬁﬂ%mlngsetoPﬁéﬁigg

vertical axis to St'fH?Qe&h%oﬁﬂdbﬁ%&gbemhéﬂ”ééﬁbﬂ&ﬂtbéégagé between the
first exist end and the second entrance end where the

endl ess belt is vepakbal [wherein each of bheemmypt rolls of ak The
system of cl aim 13, erein the fi

second baggage travel 1g3Bk S°¢ Conv%X°§u5¥f3ﬁ %g ﬁﬁghggatgﬁﬁgga%rgn

15. The system of clap@ 135t bR wiehERr iiH ngeﬁera11§|rﬁbrﬁggﬁtggmgeyor
with a conveyor exit end adjacent to the first entrance end an

;lrst t ake away convepmuewmeﬁ and a conveyor entrance end adjacent to the
a second feed conveyor with,a second nve exit

eh ﬁé’ﬁég’@lﬁ@ﬂmﬁt #t Rt sebeRBt enPRANCECRTBYSRd ‘3r§¥€onGSF§E‘§3¥wa or

cpnyeyor wiih a SeoPnd,SUINEY OLneM eSS "Hedl AfBhg! Cach bhBGaERSON

travel path.

19. The system of claim 18, wherein each

horizontally inclined twist roll is tapered in shape.

20. The system of claim 18, wherein each
horizontally aligned twist roll has an hour glass shape

longitudinally.

21. The system of claim is, wherein each
horizontally aligned twist 1roll is moveable in a

horizontal plane coincident with an axis.

22. A method of transporting baggage on at least two
- different oppositely moving baggage travel paths
comprising the steps of:

a) providing a side-by-side conveyor system including
an endless belt having a baggage carrying surface
and an opposing friction surface; a first con&eyor
support for the endless belt having a first
entrance end and a first exit end that form
therebetween a first baggage travel path; a second
conveyor support for the endless belt having a

second entrance end and a second exit end that



16. Thepg gin 13, wherein the directing means conprises a
pl ural ﬂl[m"mrm H!IF[ ioned to tw st 26 the endl ess belt
bet ween+*the tur exl & end to the second entrance end and between the
second exit end to the first entrance?8end so that the baggage carrying

surface ‘faci ng war en traveling in,o i_rection alo he _first
baggage travel pa#‘??'—rpe%%ﬁ? ﬁgﬁ?& v%e%g?é%(\i/egsﬁgj (r% é:rfaveglpp‘g%f%é a

direction along tpergecondrhrgange twagel pasébembly dirdotinkhe shet em of
claim 16, wherein each stabilizer roll is noveable along the verti cal

a;<i s. 18endlesdebeltsiate thavdigstsyexii epdprisi Hige second

a) an endless belt having a _ha e_carrying . . surface-and an
opposing fricti onegﬁ’r”“l“a‘c‘:%; 2 gaq,laag a se }én@ VRSP sBEESTP Wor t he
endl ess bel t directing R hdl ddd She POl BRNAL e EOH ek tSlerRXi t

end that formtherebetween a first baggage travel path;

to the first entrance end, each conveyor twist
assembly incluaing at least two twist 1rolls
positioned to twist the endless belt so that the
baggage carrying surface facing wupwardly when
traveling in one direction along the first baggage
travel path remains upward when traveling in an
opposite direction along the second baggage travel
path; at least one conveyor drive assembly for
driving the endless belt along each baggage travel
path; and wherein each of the twist rolls of at
least one conveyor twist assembly has an axis of
rotation which is wvertically oriented, and the
conveyor system further includes at least one
subst;ntially' vertically aligned stabilizer roll
pair positioned between the vertically oriented
twist xrolls, the endless belt threading between
the stabilizer roll pair, the stabilizer roll pair
being offset from a vertical axis to stiffen the
endless belt during travel between the vertically
oriented twist rolls; and

b) loading baggage on the baggage carrying surface at
least at one of the first and second entrance ends
and driving the endless belt to transport the
loaded baggage to at least one of the first and

second exit ends for removal therefrom.

REPLACEMENT SHEET

15 MAR 2000




a secomwﬂum?lm”mmm t for the endl ess - belt having a second entrance
end and!% o o ] 1A exit end that form therebetween a

second baggage travel path; d) a first conveyor
twi st assenbly directing the 29 endless belt at the first exit
end to the o] cgxend ik &, S n veyoy

tw st assenbl 3%3di r('ar(ﬁei n%e%ﬁggeﬁgl ggiséﬁgl tgzét % th oEhe %acqoﬁage%e%sond exit
end to thNeadedstateotdnee ashik first and secon&asht£on¥eyehdbwW st assenbly
i ncludi ng at | east two twist rolls positioned to tw st the
endl ess belt so that the baggage carrying surface facing

upwar dl 'y when .t r avehi i e X i rectiop, al ong the fjirst
baggage travel2t4p'at ﬁllﬂéqgmé@éga .of claim 2?’5, vﬂ‘le ein Qhe % a.ge 1.s

remai ns wpeaisiborhast thyavel togvieyod tRPREEH €of the first and Uk&&6HAON

al ong the second baggage travel pat h, wherein each of the
twi st rolemErgmcg ends and is remp¥gdi byheandieyoronvweyprasdendighhas an

axi s . i jch s .generally horizontally
ori ent ed;Ofartf ee)fleﬁSt ?{ena(l{s?éé’j‘éoérlrgcliI %@e@%@s‘ drive assenbly for driving
the endl ess belt al ong each baggage
25. The method of claim 22, wherein a plurality of
side-by-side conveyors systems are provided in a

vertically spaced arrangement.
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Te——— Y .
travel path. 19. The system of claim 18, wherein each

hori zontally inclined twist roll is tapered in shape. 20. The
system of claim 18, wherein each hori zontal ly aligned tw st
rol.l has an hour gl ass shape | ongi tudi nal l'y. 21. The
system ‘of claim 18, wherein eachy . hori zontal ly aligned tw st
roll is noveable in a hori zontal plane coincident with an axis.

22. A nethod of_transpor.tin . | t | f ent
oppositely M%‘B‘?’B%éb%g%&a%&g%‘?& S’Iﬁ%’iﬁi Aﬁ%‘?@i% “{% st eps
of : a) providing a sjde-Dby-si co r tem i ncl udi ng

an endl ess belt having a bagg stradt, fk%he %%¥9053¥§ and an

' fricti , ' ; . £ —ail th
ndless” bel ¢ ndvi gRvasos puptah CBMSes o palr of SHRHSield (T

end that forfa,veyors adapted! B6THORE VLA LS %%khbaggﬁﬂé?ééé“6¥ aalgy a

second - _ conveyor support for the endless belt having a
second entrajicecppdsfhd AisLELInEXkinANdahbdlisly, preferably at the

same elevation, and linked together by an endless belt.
The endless belt is directed from the exit of one conveyor
to the entrance of the other conveyor and from the exit of
the other conveyor to the entrancé of the one conveyor .via
a pair of conveyor twist assemblies which maintain the
baggage carrying surface in an upward orientation on both
conveyors. The twist assemblies can employ vertical or
horizontal rolls to attain the direction change of the
endless Dbelt. Staggered idler rolls can be arranged
beneath the two conveyors for belt subport and reduction of
‘vibration caused by belt travel. The side-by-side conveyor
system is particularly wuseful in multiple stacked

arrangements in tunnels for airports.

Figure 1
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28~ formther ST
twi st -assenbl |l RERLAGENG endl ess be t the first exit end to the
second entrganf€ end and a sieqond conveyor% directi ng.
the endl ess be|t}atg 4 geLstMnd dxit end 5 8: end
conveyor tw st assenbly incI udj ng at | east two twi st roll 05|t a
to twst the e dll-es-s—b'el"r"?rf the 4 baggage carrying surface faci ng
upwar dl'y when traveling i direction along the first baggage

travel path remans upward when traveling in an opposite direction al ong
t he second ba t vey g for
driving the e%g@sﬁlgﬁ}éﬁ °b%d§3‘sﬂg‘£b5%%3‘§dg‘9%?§5‘gfé 8 ﬁfetﬁt?ld erel%
each of thaggagesin rtebl diffefentt directions using dhevinyentivey sme-dwatdexlgonmoan
axi s of Et ation which is vertically oriented, and the conveyor system

further HeMBes at |east one substantially vertically aligned
stabilizer roll

‘baggage travel path; a first conveyor

-One other object of the present invention is to provide conveyor twist
assemblies which employ vertical or horizontal rolis for conveyor twisting.

Yet another object of the invention is a conveyor system which transports
baggage in two different directions at the same elevation.

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 side-by-side conveyor system comprising :

a) an endless belt having a baggage carrying surface and an opposing
friction surface;

b) a first conveyor support for the endless belt having a first entrance
end and a first exit end that form therebetween a first baggage travel
path;

c) a second conveyor support for the endless belt having a second
entrance end and a second exit end that form therebetween a second
baggage travel path;

d) a first conveyor twist assembly directing the endless belt at the first
exit end to the second entrance end and a second conveyor twist
assembly directing the endless belt at the second exit end to the first
entrance end, each conveyor twist assembly including at least two
twist rolls positioned to twist the endless belt so that the baggage
carrying surface facing upwardly when traveling in one direction along



t he endl ess

pai r *positi oned between the vertically oriented twist rolls,
belt threading between the stabilizer roll pair, [

PLACCHENT: ShedS
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pai r being offset froma vertical axis to stiffen
during travel between the vertically oriented tw s
| oadi ng baggage on the baggage carrying surface at

first and second entrance ends and driving the enflgss belt

rolls: an

edst JUl. 268 cif t he
r

d b

to triarsport

t he | oaded baggage to at |east one of the first pn Sec
ends for renoval therefrom

ond exi|t

29 23.
and second ent rancaoris! beugede SR IBmisine LBALRY WMo Uateling ral "<

baggage is transpappesitedirectiomalong theseeant baggapge tfavetpatimd second
entrance ends gnd |3 (e30P'ohe R¥ndlRt \Five A2¢EMBly %or GRGilg e BRGIEsS Bl 2"

second exit ernts.

along each baggage travel path; and

f) wherein each of the twist rolls of at least one conveyor twist assembly
has an axis of rotation which is vertically oriented, and the conveyor
system further includes at least one substantially vertically aligned
stabilizer roll pair positioned between the vertically oriented twist rolls,
the endless belt threading between the stabilizer roll pair, the
stabilizer roll pair being offset from a vertical axis to stiffen the endless
belt during travel between the vertically oriented twist rolls.

The side-by-side conveyor can be used as a stand alone system or it can be
combined with feed and take away conveyors as part of a more comprehensive
conveying system. The side-by-side conveyor system can also be vertically
stacked into a plurality of systems to handle large volumes of baggage, for
example, volumes found at airports,'shipping distribution centers or the like.

Preferably the vertically aligned rolls are movable with respect to the roll axis
to help control travel of the belt when its sides are disposed vertically. More
preferably, the rolls are tiltable about their roll axes. Vertically disposed bending
rolls can be positioned between the two vertically aligned twisting rolls to assist
travel of the endless belt duririg its vertical orientation.

The conveyor support can employ a support structure utilizing a series of
staggered idler rolls for endless belt support along the travel paths of the carry and
return conveyors and for reduction of belt vibration.



25. The nethod of claim 22, wherein a plurality of [SLO&- NG nyeyors
systens- are provided in a vertically spaced ar RE%&P@W%H#’? :
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The invention also includes a method of transporting baggage on at least
two different oppositely moving baggage travel paths comprising the steps of
providing the inventive side-by-side conveyor and loading baggage on the baggage
carrying surface at least at one of the first and second entrance ends and driving
this endless belt to transport the loaded baggage to at least one of the first and
second exit ends for removal therefrom. Simultaneously if desired, the return
conveyor may receive baggage on its entrance end and convey the articles to their
exit end. The method can employ feed and take away conveyors in combination
with the carry and return conveyors for further article handling.

Brief Description of the Drawings

Reference is now made to the drawings of the invention wherein :
Figure 1 is a schematic plan view of one embodiment of the inventive
conveyor system;



