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aystem includes a contrxol system, switches, conveyors,

carriers, 1lifts and transfer stations and operates in a
predetermined direction based on tote accumulation.
particularly, the

facilities,

More

invention relates to Dbaggage handling

such as the transportation and distribution of

luggage in éirport:s, using totes,

pallets, containers and/or

bins for transporting luggage on conveyor systems. For

purposes of this document the terms "tote® or *totes® will be

understood to be intércha:_:geable with pallets, containers,

bing, or other items suitable for this purpose.
The conventional luggage handI_Ling systems lack automation

for return of luggage totes. A typical system will allow

attendants at the check-in point, ticket booth,

tote,

to retrieve a
stored at their station and place an item of luggage in

the tote. Then the attendant will place the tote gom:a:lning

the luggage onto the conveyor system.  The system will convey

‘the tote to a make-up area typically several floors below the

25

check-in area. At the make-up area a second attendant will

remove the luggage from the tote and place the luggage onto a
conventional ground cart and the tote onto a tote stack.
required, the attendant will place the stack of totes on a cart

and return them to the initial check-in point. This lack of

automatic return for the totes requires a supervisor to monitor
the stack of totes and. schedule periods for attendants to

interrupt their duties and return the totes to the check-in

When



the tote to a make-up area typically several floors below the check-in
area. At the nake-up ared a second attendant will renove the |uggage from
the tote and place the luggage onto a conventional ground cart and the tote
onto a tote stack. Wien 25 required, the attendant will place the stack of
totes on a cart and return themto the initial check-in point. This |ack of
automatic return for the totes requires a supervisor.to nonitor the stack
of totes and schedul e periods for attemgants to interrupt their duties and
return the totes to the check-in -~ 2 area and distribute the totes to the
vari ous check-in points. These manual operations unnecessarily result, at a
mnimum in_interruptions of ttli,e tt endants and exposes the deljvery system
to needl ess2H8t 4 r‘%?gir?‘htgff Smgﬁ%%ﬁ/a a’gﬁ i"ﬂff tcgieé’&."e'% po:"n\‘:s'There

have been airhesd!Markdl0bpefaifonsh ubindésidae i Pyrédiitg| htng AVAGHEL, €Al Ot €
return syst ens. There are nunerous

interxruptions of the attendants and exposes the delivery system

- to needless.-delays resulting from unavailability of totes.

5 There have been attempts to overcome this problem by
installing automated tote return systema. There are numerous
automated systems in the art such as the one described in U.S.
Patent 3,776,395 Lingg et al. which relates to a roller
conveyor or belt conveyor system having a series of automated

10

tote stacking and unstacking stations. The problem with this
and other return systems whether they comprise their own system
of conveyors or take advantage of the return runs of the loaded
tote conveyors is that the -arrangement of the return system

typically does not handle empty totes well -- much less stacked

15 empty totes. In é.dd:l.tion, these systems typically require too

mach valuable building space. These handling and ' space

problems are oompounded in systems required to return totes to
locations on different floors of a facility.

We have surprisingly reduced or substantially overcome one
20 or more of the aforementioned problems.

SUMMARY OF THE INVENTION

This invention relates to an automated system for

returning totes from an end-of-use point, reclaim area, back to

25 a point-of-use, ticket counter. This system will generally be

used in conjunction with an automated luggage conveyor system.
This system provides means for an individual to place one or a

stack of several totes onto the conveyor syséem which will



automated systens in the art such as the one described in U S. Patent
3,776,395 Lingg et al. which relates to a roller conveyor or belt conveyor
system having a series of automated 10 tote stacking and unstacking
stations. The problemwith this and other return systems whether they
conprise their own system of conveyors or take advantage of the return runs

of -.the loaded tote conveyors is that the arrangenent of the return system
typically does not handle enpty totes wal |

-- much | ess stacked 15 enpty
totes. In addition, these systens typically require too nmuch val uable
bui l di ng space. These handling and space problens are conpounded in

systens required to return totes to locations on different floors of a
facility. Waitkopaticaliv s:ongﬂy thel at@sotosansendiess| Byoxage @onreypr. 20 or
nore of the qﬁ rene tloned g? eime.. Y. THE. | NVENTI his

I nvention rela °ﬁar? qssys? %Ri rq; urtﬁlt?l?:; t%osO¥ rIom gor
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This systemw || gLeneraI |y be used in conjunction with an automated.| ugdage
conveyor systkak supply is either low or depleted. Once the control

5 @system receives a signa}l. that a particular ticket counter
requires additional totes the system will move a carrier into a
position adjacent to the tote holders at such ticket counter
and automatically dispense the totes. The attendants at the
ticket counter are then able to readily access these totes.

10

The system is equipped with a system of vertical and horizontal
conveyor systems. The system further includes means for
transferring totes from a vertical conveyor to a horizontal

conveyor and vice versa. The system also includes branch

conveyors located adjacent to the main conveyor for enabling

15 the tote carriers to travel, and stop as necessary, in a

position relative to the vertical conveyors such that the
carrier can either place containers on or remove containers
from the vertical conveyors. Also included in the system is a
control system directing the totes from the manual load
20 stations through to the ticket counter tote holders. This
control scheme directs the totes by controlling the wovements
of the 1lifts, horizontal conveyors, transfer devices, and

carriers.

Accordingly, it is an object of this invention to provide

25 an automatic tote return system that can be utilized in

facilities requiring the use of luggage totes on more than one
floor.



This system provides neans for an individual to place one or a stack of
several totes onto the conveyor system which wll 3 automatically convey
the totes to an endl ess storage conveyor. These storage conveyors wil |
retain’the totes in position for delivery to the ticket counters when the
control system senses that the supply is either |low or depleted. Once the
control.5 systemreceives a signal that a particular ticket counter
requires additional totes the systen1vw4l nove a carrier into a position
adjacent to the tote holders at such ticket counter and automatically

di spense the totes The attendants at the ticket counter are then able to
readily access t

vertical and hori tOt e%’h%ﬁﬁjecgyg%{ %%{n If"fﬁggéé)fg?gm%%}?ﬁ% %’ﬂg‘}' udes

neans for traeadar rsmehOBeStﬁéoabavaeéﬁaﬁ&keﬁomwh tehed deQivéONt 6f
conveyor and vice versa. The system al so i ncl udes branch

the totes is automated so as to eliminate delays inherent in
manual handling. ‘
It 'is a further object of the invention to provide a
substantially horizontal conveyor means capable of
automatically placing and removing totes to and from a
substantially-vertical conveyor.
It is yet another object of the invention to provide a
10 tote return 'ayatem capable of woving totes iﬁ both the
horizontal and vertical directions.

It is still another object of the invention to provide an
aut:omaf.ed tote xeturn system of the above character wherein the
totes are automatically delivered to check-in points as needed.

1s It is still a further object of the invention to provide a
tote conveyor system wherein the totes are transferred onto
carriers only once and not removed from such carriers until
delivered to the point-of-use even if such final destination is
located on a different floor then where the totes where placed

20 onto such carriers.

These and other objects of the present invention will
become readily apparent after studying and understanding the

present invention, as hereinafter described.



conveyors | ocated adjacent to the main conveyor for enabling 15 the tote
carriers to travel, and stop as necessary, in a position relative to the
vertical conveyors such that the carrier can either place containers on or
renove containers fromthe vertical conveyors. Also included in the system
Is a control systemdirecting the totes fromthe manual |oad 20 stations
through to the ticket counter tote hol gers. This control schene directs
the totes by controlling the novenents of the lifts, horizontal
-conveyors, transfer devices, and carriers. Accordingly, it is an object of
this invention to provide 25 an automatic tote return systemthat can be
utilized in facilities requitid F f Qﬁ?gotes on nore than one
fl oor. 4 It is another o%#%@fn% E%ﬁ%§°?ﬁeéﬁ%?§n 0 provide a tote

FIG. 1 is a side elevation view of one possible layout of a

tote conveyor system as it might be utilized in a
representative multi-floor facility.

5 FIG. 2 is a schematic diagram plan view of one posaible
layout of a tote conveyor system.
FI1G. 3 is an enlarged plan view of section III-III of FIG.2.
QIG. 4 is a side elew-rat:lon view of a ticket counter showing
the tote conveyor system.
10

Before the invention is explained in detail, it is to be
understood that the invention is not- limited in its application

to the details of construction and the arrangements of
components set- forth in the' following description or

15 illustrated in the drawings. The invention is capable of othex
embodiments and of being practiced or being carried out in
various ways. Also, it is to be understood that the
pliraseology and terminology used herein is for the purpose of

description and should not be regarded as limiting.
20

DETAILED DESCRIPTION OF THE INVENTION
The disclasure provides- a tote conveyor system as may be
utilized in an airport wherein luggage received at the customer
check-in point is placed into a tote and onto a conventional
25

automatic conveyor system. This conveyor system delivers the
tote ‘containing the luggage to any one of a number of make-up

points. The attendant retrieves the luggage, at the make-up

point, and places it onto a conventional cart for delivery to



return system of the above character wherein the delivery of the totes is
automated so as to elimnate delays inherent in manual handling. 5 I t
is a further object of the invention to provide a substantially

hori zont al conveyor neans capabl e of automatically placing and
renoving totes to and froma substanti-ally vertical conveyor. It is yet
anot her.object of the invention to provide a 10 tote return system
capable of noving totes in both thé horizontal and verti cal
directions. It is still another object of the invention to provide an
automated tote return systemof the above character wherein the totes are
aut omati cal | deI ver ed eck-in n as_.n e 5 Lt Sa still
a further ob ect iﬁnﬁ ‘he #8?/ Q |onj’ og%lfoélé%eé% ?ggeg%%%veyor syg'? mvvherel n
the totes ar&d[&ngﬁ_e&md,matmafdteefaumj gystwe and not renoved from such

carriers until delivered to the point-of-use even if such final destination

Is |located on a different floor then where the totes where placed 20 onto
such carri er $1pT

L

5 The system in the form illustrated, in FIG. 1, has a lift

10. The lift may be any one of a wide variety of conventional

elevating devices capable of transporting the totes in a more

or less vertical direction. Preferably, this elevating device.

will be of a type occupying a minimal area of floor space such

10 as a vertical four chain conveyor having chains attached to the

four-corners of a vertically moving shelf capable of handling a

tote or stack of totes 12. The totes are manually plaéed on

the lift either individually or preferably stacked at the
manual loading station 14. Typically, the system will have
15 several of these manual loading stations conveniently disposed

about the facility adjacent to the cargo make-up areas 2. It
should be appreciated that the system wmay comprise a

substantially horizontal conveyor system having manual loading
stations for collecting totes for automatic transfer to a lift.
20 The 1lift conveys the totes in a substantially vertical
direction to the transfer station 16, the point where the.lift
intersects with a loading branch 22 of the substantially

horizontal central conveyor system 20.

25 CENTRAL; CONVEYOR

The central conveyoxr system 20 may be of any type known in

the industry suitable for transporting totes. Typically, the



These and ot her objects of the present invention wll becone readily

apparent after studying and understanding the present
herei nafter descri bed.

i nvention, as
5 BRI EF DESCRI PTION OF DRAWNGS FIG 1

is a

side el evation view of one possible |ayout of a tote conveyor systemas it

m ght be utilized in a representative nulti-floor facility. 5 FIG 2
a schematic diagram plan view of one possible |ayout of a tote conveyor
is an enlarged plan vliew of section III-111 of FIG 2.
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‘jaw, dog, latch or catch.

The central conveyor may comprise a recirculating conveyor, a

branch conveyor and multiple carriers 18. The branch

conveyors are typically conveyors that on one end receive

carriers from the recirculating conveyor and on the other end

The carrier

deliver carrierxrs to the recirculating conveyor.
may be of any type suitable for this purpose such as a frame

extending down from a conveyor track enga-gement means wherein

such frame is adapted to hold the totes while remaiping open on

one side. The engagement weans is capable of engaging and

disengaging from the conveyor and may be of any type suitable
for this purpose such as mechanically or electrically activated

Alcthough this central conveyor is
substantially horizontal, it will be appreciated that portions

of this conveyor may be directed upwardly and/or downwardly

enabling the carriers to be carried to and from different

elevations. This central conveyor system may additionally

comprise a series of switches 24 and triggers. The switches
enable the carriers to move to and from one conveyor. track to

another, such as a branch conveyor. The tr:l.égers, which may be

mechanical, electrical, or electro-mechanical, are used for

activating the engagement means on the carriers. The central

conveyor system is a means for distributing the totes collected

from the 1lifts to ‘other 1lifts for further transporting or
directly to the tote holders.

Alternatively, the central convey system may incorporate

another substantially horizontal conveyor or series of

conveyors 34, typically, on another level. These additional

it isto

i's



to the details of construction and the arrangenments of conmponents set forth
in the follow ng description or

15 illustrated in the drawi ngs. The
invention is capable of other enbodi ments and of being practiced or being
carried out in various ways. Also, it is to be wunderstood that

t he phraseol ogy and term nol ogy used herein is for the purpose of

description and should not be regarded as limting. 20 DETAI LED DESCRI PTI ON
OF THE | NVENTI ON The di scl osure provi d& a tote conveyor system as may be

utilized in an airport wherein |uggage received at the custoner check-in
point is placed into a tote and onto a conventional 25 automatic conveyor

system This conveyor systemdelivers the tote_containing th
ek

| t
any one of a®fi o0 i atinn ?ﬁe 3% ¢ M35kt ?ﬁri‘?ﬁg’éc‘#%gigggggge,
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addressing at 1least one 1ift. These conveyors can then

transport the tote carriers to and from the individual ticket
counters 4 such that totes can be delivered to the tote holders

6 typically positioned at the ticket counters.

CARRIER LIFT

The tote conveyor system may also include a carrier 115£

10 30 which is capable of vertically conveying carriers 18

including carriers holding totes. The carrier lift 30 may be

of any type of lift or elevating means suitable for this
purpose and may be of the same type or even the same lift as

that described above. Typically, a carrier 1lift will be

15 equipped with a means 32 for securing the carrier in a wmanner

similar to that of the central conveyor system. This may

include a section of a conveyor of the same type as the central

conveyor system. For instance if the central conveyor system

~ was of the chain and track type described above the carrxier
20 1lift may have a section of track capable of securing the
carrier during the vertical movements and adapted for transfer

operations of the carrier to and from the 1lift 30.

TRANSFER DEVICES

25 The system will typically include a transfer means at each

point throughout the system where it is necessary to transfer

the totes and/or carriers from a 1lift to a conveyor, from a



6 the pl ane. The tote is set off to the side to be stacked and/or placed
onto the tote return system LIFT 5 The systemin the form
illustrated, in EIG 1, has a lift 10. The lift nay be any one of a w de
varlety of conventlonal el evating devices capable of transporting the totes
in a nore or less vertical direction. Preferably, this elevating device
will be. of a type occupying a nininmal area of floor space such 10 as a
vertical four chain conveyor having chaBns attached to the four-corners of
a vertically noving shelf capable of handling a tote or stack of totes 12.

The totes are nmanual |y placed on the lift either indi vidual ly or preferably
stacked at the manual, | oad]

stat Ty I thes stemw || have
15 several &PPYREYe "T?an%a*{]&d st a?o"(‘) ?:%n ?#y §e5°aﬁout
the facilitytotdeansided.0 tdife th@.aefemkﬁem HMa§abe? of | an§heyi;@l &ﬁtable

appreci ated that the system may conprise a substantially horizontal
conveyor systfem hhis r:gxrmaaaﬁm%oaal neushexs; opul¥eys, celides,| tgleexseanfor

automati ¢ tr ghel, {8 dr teness.

5

3

A typical transfer device may be a
pusher type 42 where a flatface ram, positioned on the opposite

side of the 1lift from the carrier, is extended by a power

source engaging a side of the tote and forcing the tote off the

lift and into the carrier. Alternatively, the ram may be

positioned behind the carrier opposite the destingtion peoint,

10 for instance the tote holder, such that the totes could be

pushed off the carrier and presented to the destination point.

The power source may be any source known for this purpose.

Typically, the ram will be electro-mechanically and/or

hydraulically operated. Another typical transfer device may be

15 an in-line conveyor type 44 in which the carrier is conveyed in

close proximity to the lift and allowed to move freely along a

track into the 1lift securing means. The carrier, once

tfansport:ed by the 1lift to its destination, wmay freely move

from the securing means along a track off the lift to another
20 conveyor system. The carrier transfer ber;ween the conveyor
system and the lift carrier may be accomplished by designing
the conveyor track employed for delivering the carrier to the
1ift at an elevation | higher than the position of the securing
means fixed on the 1ift such that the transfer may at least in-

25 part be assigted by gravity. Similarly, the conveyor track

- employed for receiving the carrier from the 1ift may be

positioned at an elevation lower than the position of the

securing means fixed to the 1lift. The carrier securing means



20 The 1lift «conveys the totes in a substantially vertical
direction to the transfer istation 16, the point where the lift intersects
with a loading branch 22 of the substantially horizontal central conveyor
system 20. 25 CENTRAL CONVEYOR The central conveyor system 20 may be of any
type known in the industry suitable for transporting totes. Typically, the
7 overhead conveyors will be a powered chain and track system The central
conveyor may conprise a recircul ating @hveyor, a branch  conveyor and
multiple carriers 18. The branch conveyors are typically conveyors
that on one end receive 5 carriers fromthe recirculating conveyor and on

the other en | 3fJa R 'Uhe! SikEe HECHECUha! | CAMMEYRE- h rrier
may be of angotg%ie Sul ﬁglbléé‘%for th%fpurpose sgc i?lgen %ﬂfraqrf% g)?%[e%g?%g down
from a conveypatpose cduch)Gagarmingle anectiioar @fn conveyor track or a more

elaborate system composed of moving components for securing the
carrier during transport and assisting the transfer of the

5 carrier to and from the conveyors.

CONTROL, SYSTEM.

It will be readily apparent that in the more advanced
forms of this invention, it will be necessary to utilize a

10 mechanism to keep track of the movem_enté of the totes through

the system. This can be accomplished in a number of ways, the
one described herein utilizing a computer processor system.

The system may comprise a single computer which receives

all the signals from the sensors or a master control computer

15 that receives data from satellite computers. The location and

identity of the totes may be maintained by a system of sensing

elements including mechanical switches, electro-mechanical

switches, wamual switches, optical sensors, and combinations of

these and others. The computer responds to these various

input sensors by sending output: signals to various activators
including switches, triggers, wmotors, pushexrs and a variety of
elements known to be controlled by computer control systems,

20

The control system may cause: a lift to move to particular

position and stop, a carrier to travel about the conveyor

25 system through a series of switches and disengage from the
conveyor to a particular position and stop, or any number of a

series of operations required to enable the totes to be
conveyed throughout the tote conveyor éyst:em.



such frane is adapted to bold the totes while remaining open on 10 one
si de. The engagenent neans i s capabl e of engagi ng and di sengagi ng from
the conveyor and _may be of any type suitable for this purpose such as
mechani'cal ly or electrlcally activated jaw, dog, latch or catch. Although
this central conveyor is substantially horizontal, it will be appreciated
that portions 15 of this conveyor nmay be directed upwardly and/or
downwardly enabling the carriers to beXMarried to and fromdifferent

el evat i ons. This central conveyor system nmay additionally conprise a
series of swtches 24 and triggers. The switches enable the carriers to
nove to and from one conveyor track to_20 another, such as a branch
conveyor. The trib‘@e‘?‘?“lﬁhil’ehaﬁﬁecﬂét chbat he 1@1"68'?1‘9’!:6““1’ (ﬂxi“ in
el ectro-nmechagqi c UsfdelO ofiC e agﬁﬁﬁﬂ he
carriers. Th%gbe%érgﬁEgonveyo% §?§t%ﬁ¥%§*§gﬁégnsﬁﬁg strlbutlng t e totes

col | ect ed fr arrahged it ;actorddrter toi the familfityt berwiichnspoisi hrexdeds
directly to the tote holders. Alternativel

, the central convey syst em nay
i ncorporate &HtIFCsubINENEYEFETY TRY | SRR Eﬁﬁvﬁ‘y{#’ ToO%s d}AREs Off any
5 particular component noted above. The system may also combine

any number of other components along with the components above.

SI IFY > £

A simplified system of the present invention will include

10 at least one 1lift, at 1least one sgubstantially horizontal

conveyor system, at least one transfer means, at least one tote

loading station and at least one tote holder. The system may

include varying levels and degrees of control from

substantially manual control through to complete automation.
15

EXAMPLE

The invention may be practiced as follows. A tote conveyor
gystem may have a series of tote lifts positioned adjacent to

. each tote accumulation area throughout the facility. The totes
20 way be wmwanually placed either individually or in a stacked

fashion onto the vértical tote lift which will carry the totes
up to a transfer station. The tote lift will be of the type
baving a shelf positioned between and attached to four chains

-arranged at each of its corners. The chains and shelf will

25 move in a continuous closed loop fashion such that the shelf

will move up, over the top, down, around the bottom and up

again. Once the vertically rising shelf containing the totes

reaches the transfer station the tote lift is stopped. The



conveyors 34, typically, on another |evel. These addi ti onal 8
conveyors nmay be conposed!of at |east one recircul ati ng conveyor 36, having
at | east one branch conveyor 38 for addressing at least one |lift.

These  conveyors can then transport the tote carriers to and fromthe

I ndi vidual ticket 5 counters 4 such that totes can be delivered to the tote
hol ders 6 typically positioned at the ticket counters. CARRIER LIFT The
tote conveyor systemnmay also includei2 carrier [ift 10 30 which is

capable of wvertically conveying carriers 18 including carriers holding
totes. The carrier |ift 30 may be of any type of lift or el evating nmeans

sui tabl e f Gfodedl SirRUpkBAEd 25EF NBle Rt 1lilke SAES ayesrﬂezemiw me lift
as that described above. Typically, a carrier Iift will "be 15 equi pped
with a nearsdjdRenbr teethe i Yiftt.he Thisr cayriewr wikhrberon one of several

branch lines the are part of the central conveyor system.
The central conveyor system will preferably be an overhead l
power and free continuous conveyor of the type supplied by

Jervis B. Webb Company under the name Unibilt. The conveyor

system will be composed of a central continuous recirculating
conveyor having several branch conveyors for enabling the

carriers to address the transfer station for each of the tote

10 1lifts and carrier lifts. Once the carriexr receiveé the totes,

at the transfer station, from the tote lift it will engage the
branched conveyor chain and travel along the conveyor track

toward the recirculating conveyor. It will pass through a

switching device and engage the recirculating conveyor of the

15 central conveyor system. The carrier will travel around the

recirculating conveyor until it reaches the branch conveyor

that addresses the designated carrier lift. The carrier will

then switch from the central conveyor drive chain onto the

branch conveyor drive chain. This branch chain will transport

20'_ the carrier up to the carrxier lift transfer station. Once the
carrier reaches this position -the carrier can be disenga;ged
from the branch conveyor power chain and travel downwardly onto
the track mounted on the carrier lift.

The system may have a series of carrier lifts positioned

25

around the facility such that the tote conveyor system can

address several groups of ticket counters. The carrier lift

will have a means of securing the carrier in the track mounted

on the 1lift. And the carrier containing the totes will be



simlar to that of the central conveyor system This may include a
section of a conveyor of tthe sane type as the central conveyor system For
instance if the central conveyor systemwas of the chain and track type
described above the carrier 20 lift may have a section of track capable of
securing the carrier during the vertical novenents and adapted for transfer
operati.ons of the carrier to and fromthe lift 30. TRANSFER DEVI CES 25

The systemwi |l typically include a tggnsfer nmeans at each point throughout
the systemwhere it is necessary to transfer the totes and/or carriers from

alift to a conveyor, froma 9 conveyor to a lift, and/or froma lift
and/ or conveyor to a tote holder. The_transfer

neans nay be of any type
sui tabl e f or*H¥EROBRD R EG_CH“QQ‘?ES%%, Wul & sEachliifys, (maeertdheand
combi nat i onseffribheSRached YRS AhediREERT cHEVI&GE 1Pt Nordhsfer station

the carrier will be released to travel along the track,

typically downwardly, onto a branch line of the upper level

5 recirculating conveyor. The carrier will engage the branch

line of the upper level recirculating conveyor and travel along

the track toward the recirculating conveyor. Once it reaches

the upper level recirculating conveyor it will disengage the

branch conveyor and engage the upper 1level recirculating

10 conveyor. The carrier containing totes will enter a storage

area where it will wait in a cue. This cue will be composed of

carriers circulating on the upper level recirculating conveyor
waiting to deliver their totes to a tote holder positioned in

proximity to the ticket counter. Once a request is made for

15 more totes the carrier will travel along the upper 1level

recirculating conveyor to a position adjacent to the tote

holder. A pusher will be activated to cause the totes to be

transferred from the carrier to the tote holder.

The empty carrier will begin its Jjourney back to a tote

20 1lift tranafer station. The carrier will travel along the upper

level recirculating conveyor onto its branch conveyor onto the

carrier lift down to the cenéral conveyor system level onto a

branch conveyor of the central conveyor system to the

recirculating conveyor of the central conveyor system. Once on

25 the recirculating conveyor of the central conveyor system it

will circulate until a request is registered for a carrier to

be positioned at a tote 1lift transfer station. In oxder to

respond to .the request, the carrier will move along the



5 pusher type 42 where a flatface ram positioned on the opposite side of
the lift fromthe carrier} is extended by a power source engagi ng a side of
the tote and forcing the tote off the |ift and into the carrier.

Al ternatively, the ram may be positioned behind the carrier opposite the
destination point, 10 for instance the tote holder, such that the totes
coul d be pushed off the carrier and presented to the destination point. The
power source may be any source known fd¥ this purpose. Typically, the ram
will be electro-nmechanically and/or hydraulically operated. Another typical
transfer device may be 15 an in-line conveyor type 44 in which the carrier
I's conveyed in close proximty to the lift and allowed to nove freely al ong
a track i nrecixdylatingt copweyny ngatidanit reaghes e | gyitchynEer ¢ thfisport ed

by the Iift to.its  destinati Yy ahle ORLLhEr N ans
along a tragﬁsﬁﬁéttﬁr@aﬂi‘f ?E, 0 é’r‘fg?héfrhezggﬁﬁg’}g? %Sten%ec#{?g %g??i er

transfer bebiasentdshvegbrexid txuvekmalony the brérchcapnveyoraup e the
acconpl i shed by designing the conveyor track enployed for deliveri n% t he

np
carrier to meguppted atobs dAEYVatiTIREREYhEEAtIRI { hdtpoShiT oROBRE ¢ 1T
securing 5 carrier will disengage the drive chain of the branch conveyor

and wait to receilve a tote or stack of totes from the tote
lift.
It has been found that it may be beneficial to incorporate
a carrier lift into a tote convey system of this invention, as
10 discussed in the Example. The use of a carrier 1ift can reduce
the number of tote transfers to and from the carriers.
Specifically, once the totes are loaded ontol the carriers the
carrier with totes can be transported around the system, both
vertically and horizontally, which may reduce some of the

15 complexities associated with these types of transfers.



means fixed on the lift such that the transfer may at least in- 25 part be
assi sted by gravity. Simlarly, the conveyor track enpl oyed for receiving
the carrier fromthe-H+ft.-may he positioned at an elevation lower than the
positi 6n of the securlnﬂ neans fixed to the |ift. The carrier securing

means - 10 p05|t|o g' u&."mu)" y be of any type suitable for this
pur pose. such as a si i conveyor track or a nore el aborate

syst em conposed of novi ng corﬁ)oﬁenfs f &5 securing the carrier during
transport and assisting the transfer of the 5 carrier to and fromthe
conveyors. CONTROL SYSTEM It will be readily apparent that in the nore

advanced for gRaofid Qilgt&‘&?/qgt,l on, it will be necessary to utilize a 10
mechani smto keep trac the novenents of the totes through the system

Thi s can be acconp] i shedté reohvaydd Gys@em VEdihribieg:

elevating means for wmoving at 1least one tote in a

substantially wvertical direction;

S conveying means for moving at least one said tote in a
substantially horizontal direction; and
transfer weans for transferring at least one said tote
between said elevating means and said conveying means.
10 2.

A tote conveyor system of claim 1 wherein the
elevating means moves vertically.

3. A tote conveyor system of claim 1 further comprising:
receiving means for receiving at least one said tote onto
15 said conveying system; and

unloading wmweans for discharging at least one said tote
from said conveying system.

4. A tote conveyor system of claim 1 wherein said
20 conveying means is an overhead conveyor.

5. A tote conveyor system of claim 4 wherein said
conveying means is a track and chain system.

25 6. A tote conveyor system of claim 1 wherein said

conveying means has at least one carrier having engagement

means for releasably attaching to said chain and means for

holding at least one said tote.
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one described herein utilizing a conputer processor system The system may
conprise a single conputer  which-receives all the signals fromthe sensors
or a master cont hat receives data fromsatellite
conputers. The I,mmﬂmnﬁﬂﬂga‘tl ty of the totes may be nmintai ned by a
system of sensing ele I ng mechani cal sw tches,

el ectroe-nechani cal sw tches, manual sygtches, optical
conbi nati ons of these and ot hers. The conputer responds to these various
20 input sensors by sending output signals to various activators including
switches, triggers, notors, pushers and a variety of elements known to be
controll ed by conputer control systens. The control system nay cause: a
lift to nove to particular position and stop, a carrier to travel about the
conveyor 25 syst g t [ Oyghe 2 RiEkbGS: OlayBibd CRES Aidalll 2eNARART QLLLNE
conveyor to a particular position and Stop, or any nunber of a series of

operations raoveyingt ecanmmblie idoeptidet 6D he Aeaweyetet eigbaldtinge tote
conveyor system ‘

conveyor and at least one branch conveyor for transporting at

sensors, and

5 least one carrier between said recirculating conveyor and a
position é.dj acent at to the elevating means.
8. A tote conveyor system of claim 7 wherein said branch
and said recirculating conveyors are the same type. '
10

9. A tote conveyor system of claim 6 wherein said system
further comprises a second elevating means for moving at least
one carrier in a vertical direction and a second transfer means

for transferring carriers between said second elevating means

15 and said conveying means.

10. A tote conveying system of claim 9 further comprising
a second conveying means for moving said carriers in a

substantially horizontal direction.

20
11. A tote conveyor system comprising:
manual loading means enabling an individual to place at
least one tote onto said conveyor system;
a first elevating meana for moving at least one said tote
25 in a

substantially vertical direction between said manual
loading means and a firgt conveyor;

a second elevating means for moving at least one said tote

in a substantially vertical direction between a first conveyor

This Sheet Has Been R
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It should be appreciated that the invention nmay exist in an infinite nunber
of arrangenents. -the -system should be arranged in accordance to the
facility in which it is intended to serve. The system may contain any

nunber * or none oi“ﬂmwﬂ’mﬂiw ar conponent noted above. The system may
al so conmbi ne any I'M”

) n conponents along with the conponents
above. .SI MPLI FI ED SYSTEM A si*npkified systemof the present invention wll

include 10 at least one lift, at |eastlédne substantially horizontal
conveyor system at |east one transfer neans, at |east one tote | oading
station and at | east one tote holder. The system may include varying

| evel s and gre f rol fromsubstantially manual control
t hrough to c%gn(gl eafgggﬁ orﬁaotnlv%ﬁ&'w EXAMPLE The invention nay be practiced

as follows. A totf CDheagyoObneysarriemymémee fors erebsasablyOletighgindg at

posi ti oned adj acent to each tote accunul ation area throughout the facility.
The t ot es least one conveyor and holding at least one tote;

a first conveyor capable of transporting at least one said l
S carrier l-neans;
a first transfer means for moving at least one said tote
between said first elevating means and said first conveyor;
a second conveyor capable of transporting at 1least one
said carrier means;

10 a second transfer means for transporting at least one said

tote between said second elevating means and at least one said
transport means; and
unloading wmeans for discharging at least one said tote

from at least one conveyor to a discharge station.
15

12. A tote conveyor system of claim 11 wherein said first

conveyor comprises:

a recirculating conveyor for moving at least one said
carrier means in a substantially horizontal direction; and
20 at least one branch conveyor for transp;)rting at
least one said carrier means between said recirculating
conveyor and a position in close proximity to at least one
said elevating means; and

gaid second conveyor comprises:

25 a recirculating conveyor for moving at least one said

carrier means in a substantially horizontal direction; and

at least one branch conveyor means for moving at

least one said carrier means between said recirculating

eet Has Been Re,ilaced
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20 may be manual ly placed either individually or in a stacked fashion onto
the vertical tote lift whiech will carry the totes up to a transfer station.

The tote Iift will be of the type having a shelf positioned between and
attached to four chai ns arranged at each of its corners. The chains and

shel f will I’m mwmtous cl osed | oop fashion such that the shelf
w il nove up olmmnm E around the bottom.and up again. Once the
vertically rising sheltf &onfaihing the gotes reaches the transfer station
the tote lift is stopped. The }otes are pushed off the tote lift

onto a carrier positioned adjacent to the lift. This carrier will be on one
of several branch |ines the are rt of %he central conve

t Th
central conveyor SSRYSFFWIERDS A% A HAPIELOH A AORE BT 8% %&rﬁéﬁ@ng’gﬁ%ee

continuous conveygicdia ehevdvitg aeaid.i ed by Jervis B. Webb Conpany under
the nane Unibilt. The conveyor

13. A tote conveyor system as in claim 12 wherein said

5 firast conveyor is at an elevation lower than said second

conveyor.

14. A tote conveyor system comprising:

manual loading means enabling an individual to place at
10 1least one tote onto said conveyor system;

a tote elevating means for moving at least one said tote
vertically between said manual loading means and a first
transport means;

a carrier elevating means for woving at least one carr:ier
15 weans vei:tically between a first transport wmeans and a second

transport means;

at least one carrier means for releasably engaging at
least one transport means and holding at least one said tote;

a first transport means comprising:

20 a first conveyor means for moving at least one said

carrier means in a substantially horizontal direction
comprising an overhead endless conveyor;

at least one branch conveyor means for transporting
at least one said carrier means between said £first

25 conveyor means and a position adjacent to said tote

elevating means; and

at least one branch conveyor means for transporting

at least one said carrier means between said €£irst

Sheet Has Been Reﬁaced
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systemwi || be conposed of a central continuous recirculating conveyor
having several branch canveyors for enabling the carriers to address
the transfer station Tor each-ef-the tote 10 I|ifts and carrier lifts.

Once the carrier r otes, at the transfer station, fromthe tote
lift it wll enga m,w j nveyor chain and travel along the
conveyQqr track towarr ct atl ng conveyor. It will pass through a
swi t ching devi ce and engage the reci rcgéatl ng conveyor of the 15 central
conveyor system The carrier will tra around the recircul ating conveyor

until it reaches the branch conveyor that addresses t he designated carrier
lift. The carrier will then swt¢ch fromthe ceﬂ conv or drive chain

onto the branch WEYSF BanF.2Rf f3id FATEISE §AT @Hgl 91 transport 20

the carrier up to,d NEGRN bhe! thtd teddrdtel ChesdsA i@ movili Cad NEeadR! bher
reaches this position the carrier can be di sengaged fromthe branch

conveyor powsaidhaioneabstweaycbatibuwhabe delemniogt means a@Rdnmaide Fizntt he
carrier lift. The system may have a series of carrier lifts positioned 25
around the fét?rap???/’y%m?ﬁ“?hat the tote conveyor system can

5 a second transport means comprising:
a secon& conveyor means for moving at least one said
carrier means in a substantially horizontal direction; and
at least one branch conveyor means for transporting
at least one said carrier means between said second
10 conveyof means and said carrier elevating means;
unloading means for discharging at least one said tote
from a carrier means to a discharge station; and
controlling means for directing the movement of said totes

and said carrier means about said conveyor system.

Sheet Has'Been RTlaced
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address several groups of ticket counters. The carrier lift will have a
means of securing the carnier in the track nounted on the lift. And t he
carrier containing the totes will be 13 transported up to another |evel
of the facility.” Once the carrier reaches the designated carrier lift
transfer

station the carrier-w-ll be released to travel along the track
typically downwardly, onto_a

qg@ line of the upper level 5
recircul ating conﬂé °“}hs r|er wi || engage the branch line of the
upper | evel recircu r and avel along the track toward the
recircul ating conve eaches he upper level recirculating
conveyor it wll disengage the branch conveyor and engage the upper | evel
recirculating 10 conveyor. The carrier containing totes will enter a

storage area where it will wait in a cue. This cue will be conposed of
carriers circulating on the upper

| evel recirculating conveyor
- ' A4 X .
2 iy
2 N
7 o) §
. t‘{ ) .
L} - §
N
3
of X R
—_— _ 3 _:f :
- 5
® m} =
T - —l - Y
. v ﬁ N
-

V' N

d |

7

peprmquengus IO qumb slnn.

Z




waiting to deliver their totes to a tote holder positioned in proximty to
the ticket counter. Oncesa request is made for 15 nore totes the carrier
will travel along the upper |evel recirculating conveyor to a position

adj acent to the tote holder. A pusher will be activated to cause the totes
to be transferred fromthe carrier to the tote holder. The enpty carrier
Wi ll begin its | Omissase tH&CHéeI{RbEceHOte 20 lift transfer i

station. The
carrier wll trave per | evel recirculating conveyor onto its
branch conveyor on lift gZlpyn to the central conveyor system
| evel onto a branc nv the central conveyor systemto the

recircul ating conveyor of the central conveyor system Once on 25 the
recircul ati ng conveyor of the central conveyor systemit will circulate
until a request is registered for a carrier to be positioned at a tote |ift

transfer station. In order to.respond to the €aquest, the carrier
wll nove along the .
W
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14 recircul ating conveyor until it reaches the swtch for the desired

branch conveyor. The carriter will transfer onto such branch conveyor and
travel along the branch conveyor up to the requested tote lift transfer
stati on. At this point the 5 carrier will disengage the drive chain of

t he branch conveyor and wait to receive a tote or stack of totes fromthe
tote lift. It ha?mb&&a}ﬁsﬂadRmhaxdlt may be beneficial to incorporate a
carrier lift |nto systen1of this invention, as 10 discussed
in the Exanple. rlerli3A3can reduce the nunber of tote
transfers to and f e carrlers Specifically, once the totes are | oaded
onto the carriers the carrier with totes can be transported around the
system both vertically and horizontally, which may reduce some of the 15
conpl exities associated with these types of transfers.
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system conprising: first elevating
in a substantially vertical direction;
ding at least o i ng
said at | east ony Atially horizont { ;
transfer neans f at least one fofe from said Tj rist
elevating neans to said at |east one2fharrier; second el(pyapPRgoryeanyg for

15 L An autonmtic t
means for noving_a =

noving said at | east one carrier in said substantigal{y vertical dijrgction;
second transfer means for transferring said at |eagst one carrier~frgm said
first conveyi ng nmean$QIE SRAN Bt i ng medns; _second endl es

conveying neans |located at a different elevation than said first conveying
means for noving said at | east one caBsMRAcTnN a substantially horizontal
direction; and, third transfer means for transferring said at |east one
carrier from saifdtSER PRIVEYEY BYFHF e SR stHanspar ting fokas chfepRrngndreans. 2.

A tote conveyQleesysLem ofes! A Lothar il gal d fifal conveuar sompLyses a
recircul ati ng convéyor for noving at [east one sald carri means rn a
5 comprising a combination of conveyors including a vertical
conveyor and a substantial horizontal conveyor with a means to

transferring totes between the two different systems.

No suitable figure
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Q
substantially horizontal direction; and at |} easﬁmwgﬁlgh cont e&gedf.or
transporting a{—l—east—ene—s&'kdrearri er means peDpsed ﬂg%uﬁaﬁ“ """ &u géea gt

l

conveyor and a | on_in close proxinmty Hoprfidmadt RS ai eyt Bl%g
means; and sai c“ﬂﬂ IHHLH ﬂMl conprises: § wEDmwingd it B Cop ar- 301
movi ng at | east means in a lsybpafigpidtal |- y=8er 1 zb% B

direction; and at |east one branch con@éyor cans for novi ng
said carrier neans between said recirculatinp gopy @rr‘ge&rgl aﬁ(&é& : ,
in close proximty to said second el evating A3 A"Tote conveyor

system as in 1l ai mrn?ambﬁfaﬁc totea:bdvéyor s?stemmgs at an el evation | ower
than said second

An. aut C
conprising: nanual’¥ oeg%‘f%ﬁgr{ﬁ% fgﬁmvagatolﬁa%t nals @ge 8'}\(,8@1 ét(l:%xl;\{ ‘Eiast
one tote ont Qirdtich;conveyor system a tote el evati ng rreans for novi ng at

| east one said totfe versl cal ly hetween said
rst endless conveying means mcludmg at least one carrier for moving said

at least one tote in a substantially horizontal direction;

first transfer means for transferring said at least one tote from said first
elevating means to said at least one carrier;

second elevating means for moving said at least one carrier in said
substantially vertical direction;

second transfer means for transferring said at least one carrier from said first
conveying means to said second elevating means;

second endless conveying means located at a different elevation than said first
conveying means for moving said at least one carrier in a substantially horizontal
direction; and,

third transfer means for transferring said at least one carrier from said second

elevating means to said second conveying means.

2. A tote conveyor system of claim 1 wherein said first conveyor comprises :

a recirculating conveyor for moving at least one said carrier means in a
substantially horizontal direction; and

at least one branch conveyor for transporting at least one said carrier means
between said recirculating conveyor and a position in close proximity to at least one
said elevating means; and

said second conveyor comprises :

a recirculating conveyor for moving at least one said camier means in a
substantially horizontal direction; and

at least one branch conveyor means for moving at least one said carrier
means between said recirculating conveyor means and a position in close proximity

to said second elevating means.

3. A tote conveyor system as in claim 2 wherein said first conveyor is at an

elevation lower than said second conveyor.

REPLACEMENT SHEET

09 JUN 1998




manual | oadi ng nmeans and a first transport neans; a carrier elevating neans
for noving at |east one carrier-neans vertically between said first
transport neans and a second trapsport neans; at |east one carrier neans
rel easably engagi “‘“M “mr ansport nmeans and hol ding at | east one
said tote; said fmm“ 2NN ans conprising: a first conveyor neans
for noving at Ieast Gne*sal'd carrier #eans in a substantiall y hori zont al
direction conprising an overhead endl ess conveyor; and, at |east one branch
conveyor means for transporting at |east one said carri er neans between
said first 4onve&\oraummhmjcawieglorceylstémcombwagi ng means; at |east one
tote transfer neans f V|n St one. tote b vveens Id tote

el evati ng neans H}?&“Zﬁ,‘ﬂf‘a&?‘ é‘ﬁg i r‘n‘g‘angayao%@ﬁ?ﬁﬁt Nda) ?)BPP neans
conpri si ng: saids:enwyibremumyor rreans for noving at | east one said carrier
means in a substantia hori zong al dj re and, at |eas ne branch
conveyor means f gotp MW?‘FW@S 8f"\°¥'3913 ﬁé’i%,S&K{}g{%\{e@t}Gaﬁﬁgﬁ@eﬁg

sai d secondnﬂanmymmmsm asmdt prtahegisevat i ng neans; unl oadi ng

means for dischargin | east one tote froma carrier
a“carrier eievatmg means r moving at least one carrier means vertically

between said first fransport means and a second transport means;
at least one carrier means releasably engaging at least one transport means
and holding at least ohe said tote;
said first fransport means comprising:
a first conveyor means for moving at least one said carrier means in
a substantially horizontal direction comprising an overhead endiess conveyor; and,
at least one branch conveyor means for transporting at least one said
carrier means between said first conveyor means and said carrier elevating means;
at least one tote transfer means for moving at least one said tote
between said tote elevating means and said first transport means;
said second transport means comprising:
a second conveyor means for moving at least one said carrier means
in a substantially horizontal direction; and
at least one branch conveyor means for transporting at least one said
carrier means between said second conveyor means and said carrier elevating
means;
unloading means for discharging at least one said tote from a carrier
means to a discharge station; and
controlling means for directing the movement of said tote and said
carrier means about said conveyor system.

5. A method for automatically storing and transporting empty totes comprising the
steps of:

providing on a first elevation a first recirculating conveyor supporting a plurality
of carriers; )

loading empty totes onto at least some of said carriers;

oy
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providing a second conveyor at a second elevation;
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means to a di scharge station; and controlling nmeans for directing the
movenment of sai d-tete—and-said-carrier neans about said conveyor system 5.
A nmet hod for automati cal Ii stori ﬁl and transporting enpty totes conpri sing

the steps of: pr ojmuugﬂuﬂ lﬁJllllu elevation a first recircul ati ng conveyor
supporting a pl uraFedy # !

$ | oadi ng enpty totes onto at |east sone
of said carriers; providing a second coppveyor at a second el evati on; 17
selectably shifting said tote-bearing carriers fromsaid first conveyor to
sai d second conveyor; renoving totes fromsaid carriers on said second

el evation; and, reksie@thhy shiffinh S84 totebealing Eafers froRCEHM fif® RBRVEYor k® sa@l d
first conveyor, wherein the step of |loading enpty totes onto at |l east sone

of said carriS8@ndSOPYEYRES t he additional steps of:
removing totes from said carriers on said second elevation; and,

retuming said carriers from said second conveyor to said first conveyor,

wherein the step of loading empty totes onto at least some of said carriers
comprises the additional steps of:

lifting said totes on an elevating device from a third elevation to said first
elevation; and,

transferring said totes from said elevating device to said carriers.

6. The method of claim 5 wherein the step of selectably shifting said tote-bearing
carriers from said first conveyor to said second conveyor comprises the additional

step of sensing the presence of totes on a carrier.

7. The method of claim 6 including the additional step of accumulating tote-
bearing carriers on said second conveyor until the totes are removed therefrom.
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lifting said totes on an elevating device froma third elevation to said
first elevation; and, transferring said totes fromsaid el evating device to
said carriers. 6. The nethod of claim5 wherein the step of selectably
shifting said tote-bearing carriers fromsaid first conveyor to said second
conveyor conprises the additional step of sensing the presence of totes on

a carrier. 7. The method of claim6 ¥&cluding the additional step of
accurul ating tote- bearing carriers on said second conveyor until the totes
are renoved therefrom conveyor means and a position in close proximty

to said second el evati ng nmeanSOTESTRANSBORTRYSEEMr systemas in claim12
wherein said 5 first conveyor is at an elevation |ower than said second
conveyor. 14. A tote conveyor system conprising: nanual | oadi ng neans
enabling an individual to place at ABSTRAIT one tote onto said conveyor
system
A tote conveyor system for transporting totes from an end-of-use point to the point-of-
use. The conveyor system comprising a combination of conveyors including a vertical
conveyor and a substantially horizontal conveyor with a means to transferring totes between

the two different systems.

No suitable figure




a tote el evating neans for noving at |east one said tote verticall y between
| oadi ng neans and a first transport neans; a carrier elevating

| east one carrier 15 neans vertically between a first

‘sai d nmanual
at | east one carrier neans

means for noving at _
transport neans and a second transport neans;

for releasably engaging at |east one jpgnsport neans and hol ding at |east
: T%I rst

one said tote; a first tra rt Tns NS Ng:
conveyor qfmeans for noving east] [dne Qi AN\C erffmeans ™ R
substantially horizontal d\ ection {¢o LY oyer heay andiidds i eyor;
at |east one branch conveyff neang {for SROM i at | ngN said
carrier neans between saf fi 2 donveyor neans a %osition
adjacent to said tote efNevating]l ; df{at | east one hiigonveyor
means for transporting at Neast p df¢dBriler neans be ajg first

[

44/7754.(////////////////1/44////////

/

FIG.

___
=
=

————

ZZZZ

LLLLLTLP 777777 ;77

i
il

L2200

[ o e g |t e st i g

7
%

Rt T SRS

4

LACEMENT SHEET

=X 1
m
)

09 JUN 1998




T9 conveyor neans and said carrier elevating nmeans; at |east one tote
transfer nmeans for noving at | east one said tote between said tote

el evating neans and said first transport neans; 5 a second transport
means conprising: a second conveyor neans for noving at |east one said
carrier neans in a substantially horizontal direction; and at | east one
branch conveyor neans for transporting at | east one said carrier neans

bet ween sai d second 10 conveyor nmeans and said carrier elevating
nmeans; unl oadi ng means for di schargi ngd/a |east one said tote froma
carrier neans to a discharge station; and controlling nmeans for directing
the novenent of said totes and said carrier neans about sggd conveyor
system
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