'EARLY BAG STGORAGE SYSTEM TECHNI CAL FIELD This invention rel at e¥%f§fhe art
*of* systens for the discrete storage and retrieval of baggage on demand.

In the preferred enbodi nent, the invention is a systemfor the storage of
"early" bags. As used herein, the term"early bag" means a .baggage item
that enters the baggage handling syskem of an airport prior to the tine it
can be received at the make- URa§2pRE LbSrAlaPadraer 11 ght. BACKGROUND An
airline traveller often has to%ﬁngm-mn-i nternedi ate airport.
In these cases, a.baggage handling group at the airport unloads baggage
fromthe inconing flight and transﬁ&g E&Lt 1kpg departing flight so that
the baggage will ~arrive at the -sane destinaiion as does the traveller.
This operation cafjbBecOiRnta@aWhad] eRDItCatrs Beeawse shetemy Iforbethe
several flights connecting with the incomng flight, and the departure

ti mes of thdaisemetet istorhbeghhd vatyieval roft lhegryagiet wat idemandher eIn hehe

connecting flight is being "nmade up" when
preferred embodiment, the invention is a system for the storage

. of Yearly" bags. As used herein, the term %“early ba.g" means a
ba&gage item that enters the baggage' handling system of an
airport prior to the time it.can be recéived at the make-up

area-of its departing flight.

BACKGROUND
" "An airline traveller often has to change air}alanes at an
intermediate airport. 1In these cases, a baggage handling group
at the -airport unloads baggage from the incoming flight ‘and
transfers it to the departing flight so that the baggage will

arrive at the same destination as does the traveller. This

o

operation can becpme somewhat complicated because there will be
several flights connecting with the incoming flight, and the
depari;.ure times of the connecting flights vary.' In those
situations where the connect_;ing flight is being "made up" when
the incoming flight arrives, fhe.bags can simply Se transferred
to the connecting flight.. In those s‘ituations where the
connecting flight is not yet being made up the bags are called
"early bags", and they must be stored until the make-up of the
corinecting flight is “opened." |

At the typical airpo_rt;, the make-up for a flight is opened

about two hours prior to the scheduled. depa.r_ture'-'_ time of the
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the incomng flight arrives, the bags can sinply be transferred to the
connecting flight. In those situations where the connecting flight is not
yet being nmade up the bags are called "early bags", and they nust be stored
until the make-up of the connecting flight is "opened.” At the typical
airport, the nmake-up for a flight is opéned about two hours prior to the
schedul ed dépaghtir e tThus,ofa theey arridrirfd iaghtthe Fhupert bayearthan rgwat
the airport nore than two hours prior to the schedul ed departure tine o

f
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storing earbyqhegs dtodayd 82dup e R3B QQ{-%(&[&@ AN theBkapggth€agasds in
a storage area until a nake-up i s opened. e bags are then renoved from
from one-half hour to 24 hours early. ..

Presently, one preferred mefhod for storing early bags is
to load the bags onto carts and to place the carts in a storage
area until a make-up is opened. The béés are then removed from
the carts and placed on the airport’s ﬁaggage-conVeyor system. -

' This is a very labor-intensive and inefficient_systém.“ Another

known method is.to provide-tﬁe conveyor system with-storage
lanes for the early bags. Tﬁéé, bags for flights having make-

- up times within a certain period of time c¢an be loaded onto a
storage lane and dischargéd;into the conveyor sYstém when fhat
time period has expired. Afprob;em with -this system is that
the opening time of a flighf can change, which means that all
of the bags o.i‘iginally arranged to be discharged into the
conveyor systém' at a particular time must be physically
re£rieved and reordered. Or, a passenger can decide to change
plans and request that his bag be provided to him, which
requires a'worker physically to search the storage lane for the

bag.

SUMMARY OF THE INVENTION
In accordance with the invention, an early bag storage
system comprises one or more endless storage conveyors that
communicate with the main conveyor system but are essentially
separate from it. Each stofage _conveyor consists of é'

plurality of baggage supporting trays arranged in end-to-end,
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‘the carts and placed on the airport's baggage conveyor system This is a
'very | abor-intensive and inefficient system Another known nethod is to
provi de the conveyor systemw th storage |anes for the early bags. Thus,
bags for flights having make- up tinmes within a certai.n period of time can
be |.oaded onto a storage | ane and discharged into the conveyor system when
that time period has expired. A probiemwth this systemis that the

openi ng tinme qof | | . can i ch ns. .t 1 )j e bags
originally ar ?;g%%g #g%le&g'l s%gggg%%p%eoc?ﬁgg%o%v ytézre a\ség earﬁE Z‘teaaS%g one
particul ar tiefRrifusétdrs d i | ¥a¥ B I by€darBd diRRirdenetrod  tie PaAGIANJEr
can decide to change plans and request that his bag be provided to him

whi ch requi r esnxegork endpywided! lontioo wartdfayshe St an agar lymnbagostolrageag.
SUMMARY OF THE | NVENTI ON'I n accordance with the invention, an early bag
storage syst SRPVENPErsed eABPRhenfiecordg ke destinphiammafy sash: kag an
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' the scheduled opening of -the make-up area is more than two
hours after arrival of the bag, it will automatically be sent
to an early bag storage conveyor. The storage system also has.
at least one discharge station for 'discharging a bag from each

.storag_e conveyor back onto the main conveyor.

-;En the preferred embodil_nent, each storage conveyor hés a
lplurality of discharge stations' that are eveﬂly spaced along-
the storage conveyor..l_ The spacing of the discharge stations is
determined by the maximim- time delay to be aliowed for
discharge of a bag. If only one discharge station is used, a
bag wili pass that station each time it makes a .complete
circuit. If the length of the circuit is small or the velocity
of the storage conveyor high, the interval between the bag’s
passing the discharge station may be short enough to meet the
needs of the airport. For example, it may be determined that
the delay in dis-charg‘ing a bag should.be fifteen minutes or
less, and such can be obtained for a single dischargé station
only for rather short storage .conveyors. ’

In the usual situation, however, the number of bags to be
‘stored is large, which requires the storage convéyor to be
rather 1long. If the ‘conveyor moves at a preferred raté of
about sixty feet per minute (60 FPM), the discharge stations.

may be as far apart as 900 feet and still provide the

capability of discharging a bag. within fifteen minutes of



- plurality of baggage supporting trays arranged in end-to-end; - 3-

‘endl ess fashion. Each storage conveyor system has at |east one entry
station where early bags are diverted fromthe nmain conveyor and | oaded
onto the trays of an early bag storage conveyor. A conputer records the
destination of each bag and the openiqag tinme of the nmake-up area for that

desti nati

on.

-1 f the schedul ed opening of the nmake-up areais nore than two

hours aftpéc@ipt Vet £ idtriR@iont t¥i 86 S/} O ithdl i sBRasEEt stat@bnsar!y
bag storage conveyor. The storage system also has at | east one discharge

station fare disoiky gieparatedgbyr00 ceslt,saoyabag comiheostbreeosystene nain
In the preferred enbodi nent, each storage conveyor has a

conveyor.

pluralityc¥® bBeseharharged: vhkRinngifteen pbpnles paterul FFRPCYFHR §0%rage

conveyor.
maxi num t

The spaci] of the discharge stations is determ ned by the
thE UG AR fwdder GEorade

Insertion conveyors are also preferably spaced around the

conveyor.

.

storage coﬁveyor to allow a bag to be placed on an empty tray
within a maximum delay of fifteen minutes.

It is also often desirable to use.more than one storage
conveyor. for example, several such storage conveyor systems’
can be arranged to receive incoming bags under the control of
a computer that keeps track of the number of bags on each
storage convéyor system and directs incoming bags by a system
of gates to the storage conveyor having excess capacity. The
computer also controls the discharge of bags from the conveyors
for delivery to their respeétive make-up areas, the wvarious
discharge stations being designed to communicate with the main
conveyor system of the airport. This arrangement has the
advantage of providing redundancy so thit a breakdown of one of
the conveyors does not disable the entire system.

Each 'storage conveyor preferably uses a plurality of
trays, which may be arraﬁged in plural, vertical levels, each
of which receives a single bag. In ohe embodiment, 32" x 36"
wooden trays are arranged on the conveyor on 42" centers. This
size will accommodate most bggs, and large bags can be placed
on two adjacent trays. The length of a bag is preferably
measured by photoelectric elements as the bag is conveyed onto
the insertion conveyor to allow the bag to be placéd in the
center of a tray, e.g., by using a shaft encoder to correiate

the movement of the insertion conveyor to the position of the



" discharge of a bag. If only one discharge station is used, a bag will pass
-that station each tine it nmakes a conplete circuit. |If the length of the

circuit is small or the velocity of the storage conveyor high, the interval
bet ween the bag's passing the discharge station may be short enough to neet
the needs of the airport. For exanple, _it may be determ ned that the del ay

I n di scharging a bag shoul d be fifteed i nutes or | ess, and such can be

obt ai ned fﬁégaaéi&@é&ﬂrﬁaﬁhﬁggﬁhétﬁﬁé@&bﬁﬂﬁi’f@relre%{eﬁ%"sﬁh%ttﬁéoﬁﬁﬂ?s
conveyors. |In the usual situation, however, the nunber of bags to be stored

Is |arge, abeclreyaduedes thbe cdnfeagcofotheybagt awilla riaé helakbedg.at | €héhe
conveyor noves at a preferred rate.of about sixty feet per mnute (60 FPV,
t he di scha¢grter oof ofhe rhvp keays.far apart as 900 feet and still provide
the capability of discharging a bag within fifteen njnutes of -4-
The trays are coded for identification and -automatic
reading by a scaﬁner, or the like, and a supervisory computer
maintains the correlation between a particular bag and a
particular tray. The identification of 'a particular bag may be
accomplished, for: example, by laser scanning of pre-printed
:_ baggage tags having IATA 10 digit bar codes, as is known in the ~
art; or manually entered by an operator. Identification of the
trays is also accomplished by means known in the art.
The conveyor is preferably a known inverted, or overhead
'powered conveyor using a continuously moving chain. This
conveyor 1is inexpensive and responsive and provides high
density storage, especially with an overhead éonveyor having

carriers "that are each provided with multiple, vertically

© spaced shelves:

* BRIEF DESCRIPTiON OF THE DRAWINGS
. | Figu:e 1 is é schematic plan view of one loop of an early
baggage storage conveyor system in accordance with the
invention. '

_ Figure 2a is a'side elevation view of a portion of a two-
level'eaxly baggage storage conveyér system in accordance with
the invention.

‘Figure 2b is a tfansverse elevation view of the system of

figure 2a.



recei pt of an instruction to do so. If the discharge stations are evenly
separated by 900 feet, any bag on the storage system can be di scharged
within fifteen m nutes without concern for the overall |ength of the

st orage conveyor. Inseftion conveyors are also preferably spaced around the
storage conveyor to allow a bag to be plaged on an enpty tray within a
maxi mum del ay of fifteen mnutes. It is also often desirable to use nore

t han one st oragerFtgareyor isFar bavakplddageane shbwinghas prefgerredneentiol
systens can be arranged to receive incom ng bags under, the control of a
conmput er t he¥skeBpSorr abkeatly heagaadre rsteirasgey SYGtedadh SCGOXFENES Wby
system and djrects ipconm ng bags by a system of gates to the storage
conveyor haspﬁngYEEgé°Eapacity. The conputer also controls the discharge
of bags fromthe conveyors for delivery to their respective nake-up areas,
t he various discharge stations being designed to communicate with the main

conveyor system of the peiRefEp pedtrpricMgeTeE rikwentrienadvant age of
provi di ng redundancy so that a breakdown of one of the conveyors does not

di sabl e the entiwgtRydefBrence to figure 1, an ‘early baggage storage
' system ‘comprises -at least one. c_:onvgyof 2 that carries a
plurality of trays (see figures 2a and 2b), each of which can
accept a single bag.. The convefor is preferably an inverted, :
power only conveyor of known construction and is arrangéd in a
serpentiné fashion to maximize the length of the conveyor with
respéct to the floor area covered by the conveyor. The
conveyor preferably carries the trays at a rate of about sixty

.feet per minute. .

The early bags are supplied to the early baggage storage ‘
conveyor by an ihdu-ction conveyor 4 that communicates with the
baggage handling system of the airport. The baggage handling
system of the airport receives bags from ticket counters or
from transfer baggage subsystems, where each l?ag is identified
by scanning or manual'entry. The overall baggage handling
system includes a supervisbry computer 16 that stores the
identity of each bag, determines the opening time of the make-.-.
up for the flight on which "the bag is to be carried, and

. determines .from the arrival time and the opening time whether
the bag is an early bag. The system is controlled to supply
the early bags to the early baggage storagé_ conveyor .iriduction
conveyor 4. The induction conveyor 4 includes é scanner
station 6 that includes a scanner for identifying the

particular bag and photoelectric elements for measuring the



Each storage conveyor preferably uses a plurality of trays, which may be
‘arranged in plural, vertical levels, each of which receives a single bag.

I n one enbodi mrent, 32" x 36" .wooden trays are arranged on the conveyor on
42" centers. This size will accommpdate nost bags, and |arge.bags can be
pl aced on two adj acent trays. The Iehligth of a bag is preferably neasured

by phot oel ecikhger! 8Eepha B3g! NeaDAnk 1 Capey RepBbard o | 585 LhPdv %

conveyor to allow the bag fo"be placed in the center of a tray, e.g.,

usi ng a shafidfacederedch &F thkaiAdhEEidhm Eiferdyctis tthe allswer hhnnal oavEY P!

to the position of the -5- bag as determ ned by the photoelectric

el ements. | fofwkher agatar df eguteratic hscesning ofs t hotbapséihlee fpraced

at the center of , the two trays. The trays arg_coded far, identification, and

aut omati c r B HCHIAG %ﬂng?*}e orengih |and ideptificatdon Qf Fhey e ofs

supplied to an early baggage conveyor controller 18 that
operates the induction device to locad each bag onto a tray. If
the bag is too large for a single tray, the bag is loaded onto
tﬁ; trays. |

Préferably, the bags are loaded onto the center of_the'
trays, and this is accomplished by c&ntrblling the movement of
the induction convéyor 4 with respect to the movement of the
early baggage conveyor 2, knowing the lenéth of the bag from
the outputs of the photoelectric elements.

The system includes discharge stations 10 that include
discharge pushers 12 for unloading an early bag onto a take
away conveyor 14 for return to the airpoft’s;baggage_handliﬁg
system. It should be noted that thé discharge pushers 12 for
each diséharge station 10 are illustrated in figuré 1 in
alternative positions, it being nécessary to have only a single
discharge pusher at each discharge station; '

| The dimensions of the early baggage conveyor 2 and the
capacities of the induction and take away conveybrs are to be
determined for each installation. 1In a preferred embodiment,
hbwever, the induction and take away conveyors are designed to
carry about seventeen bags per minute, and a particuiar tray
will be in a position to discharge (or receive, if empty) a bag
every fifteen minutes.

In addition, an early baggage system may comprise a

plurality of the systems illustrated in figure 1.- -Such a



mai ntains the correlati on between a particular bag and a particular tray.
The identification of a particular bag may be acconplished, for exanple, by
| aser scanni ng of pre-printed baggage tags having | ATA 10 digit bar codes,
as is known in the art, or manually entered by an opgrator. |dentification
of the trays is also acconplished by neans known in the art. The conveyor
is preferably a known inverted, or overyiead powered conveyor using a

conti nuously novi ng chai n. Thi s conveyor is inexpensive and responsive
and provi dessystgn dighsikipstratede incfpoures | a vind 2. oVkn Ithel syshey of
having carriers that are each provided with nultiple, vertically spaced
shel ves. BRIEBYUNSSCRAP AN A THHO [IRONEYCSSFidg FE Prranged: v dad Hfak
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lnventi on.

space. Each of the conveyors 2 includes a plurality of

. trolleys 3 in known fashionk and each of the trolleys in turn
carries a tray 5 for supporting a piece of baggage, which is
illustrated in broken 1lines on -each of the trays. . An :

 identification plate 7 is carried by each of the trays is such
a' position that a scanner can.detect an identification symboi
on the tray for ascertaining'the.identity of that particular
tray. The scanner may be of several known types, including
optical, microwave, electronic, or the 1like. Oother
identificaticn systems can be used, as well. In the case
illustrated in figures 2a and 2b, the overall baggage handling
system of ﬁhe airport wculd be designed ﬁo supply early bags to
any of the induction conveyors attached to a conveyor 2 on any
of the levels and to receive bags from take away conveyors
associated with'each of the storage conveyors. The early
baggage conveyors may be stacked vertically.as illustrated in
figures 2a and 2b, arranged side-by-side horizontally, or both,
to maximize the storage capability for any given area available
in the airpoft. -

Figure 3 illustrates a control system for a baggage
handling system in accordance with the invention. The system
includes a supervisory computer 16, which stores information
about all of the baggage in the system-ana all of the flights.
Bagéage entering the system is identified, for example, by

scanning the baggage tags, and the flight information for that



Figure 2b is a transverse elevation view of the systemof figure 2a. - 6-
Figure 3 is a block diagram showing a preferred control systemfor an early
baggage storage systemin accordance with the invention. DETAILED

DESCRI PTI ON OF THE I NVENTION Wth reference to figure 1, an early baggage
storage system conprises at |east one conveyor 2 that carries a plurality

of trays (see figures 2a and 2b each o"which can, accept. a 'singl e_bag.
_ The conveyBR9i §’a8’r e‘P%r&ﬁF?"ﬁW‘P%@eFP@B, Light, tuH ficn RusRHaY

construct! 00eBag | e & ANICAA LR, 987 PRNLIAIAS NL05! L LGSV BS b enoth

of the conveyor w _ fl'60or area covered erconveyo
The..conveygempheés! abiye GRIPIsbbg Lomyordt B 'Rit@rHindaovhighxb¥ £REt per

monute: bags in the baggage handling system is an early bag, e.g., by
comparison of tlie time,of_arrival of the bag with the expected
departure time of the flight: on which the bag will be loaded.

+aAn early baggage system conveyor controller 18 controls

each early baggaée systenm convéyor. This controller recéives
information about the bags to be loaded onto the éarly baggage
storage conveyor from the supervisory éomputer 16 and confirms
the identity of each bag éctually_enﬁering the early baggage .
storage system by daﬁa received from the scanner 6. The
conveyor controller 18 controls the induction conveyor 4 to
load a particular bag onto a particular tray in the desired
configuration, recbrdé the identity of'thé tray on which the
particular bag is loaded as determined by a tray identification
reader 20. The conveyor controller 18, correlates each
particular bag with the particular tray carrying it as long as
that bag is on the early baggage storage conveyor. .

When the supervisory computer 16 determines that a bag is
to be retrieved from the early baggage storage conveyor, for
example, when the make-up area for the bag’s.departing flight
has opened or a customer has called for his bag, it instructs:
the controller 18 to discharge that bag. The controller 18
thgn controls the discharéé pushe}s 12 to discharge that
particular bag from the early'baggage storage convey;r to a

- take away conveyor, whicﬁ carries it to the overall baggage

handling system of the airport;



The early bags are supplied to the early baggage storage conveyor by an

i nduction conveyor 4 that conmunicates wth the baggage handling system of
the airport. The baggage handling systemof the airport receives bags from
ticket counters or fromtransfer baggage subsystens, where each bag is
identified by scanning or manual entry. The overal | baggage handling ,
systemincl udes a supervisory conputer 16 that stores the identity of each
bag, determ nes the opening tinme of the nmajge- up for the flight on which

the bag i s to be rarwiad Bada gpacihesd funyp the ﬁf%d@' s{58Bmangh,t hghe
opening tinme whether the bag is an early bag. The systemisS controlled to
supply the estéyadmgeft early dcaggpgkadea]cdesnrdimehosuiy or ModditteGilons
conveyor 4.  The induction conv;gpr 4 includes a scanner station 6 that

i ncludes a sEXtER FRe FgeRei p§i thet PReRdedc @ladimsayiddd phodpRarent | to

el enents for measurl nstElh.le in t_h7e_ art.



'Iength of the bag. A manual entry keyboard is al So provided-adjacent each

‘of the induction conveyors to allow nanual entry of IL.f _automatic
scanning is not possible for a particular bag. The”m'mm!myﬂuuul
identification of the bag is supplied to an early baggage. .
controller 18 that operates the inductiehbl-device to | oad each bag onto a
tray. If thewdagrlatmioo large for a single tray., the bag is | oaded onto
two trays. Preferably, the bags are |oaded onto the center of the trays,
and this is hccorplnetied fprceohoribhy ianyiMingneschy bagsd inhani atkee¥brand

conveyor 4 with respect to the povenent K of the earlé baggage conveyor 2,
knowi ng t he F¥ngtRabPierelng gspidnrrRavERG peRklns Pefie SRofodAXE™MP: area
el ements. Th s i ngl udes di sgharge stations 10 that include discharge
pushers 12 f‘g?msx#nlrsg{ap'cé nqé"ea E{:eeéﬁ f%gag onto a take away conveyor 14 for -

the di schar ge. pudhier e GyRf S AR S Gatty Blhodoe IS IR
figure 1 in al peopallive Esi bagdsge | cabeiags nepessacynveybryverasky aasdmgl e
qarrier being adaptéd to receive at least one of said arriving
é&ily bags, means for identifying each of said baggage
carriers, éntry chute means for loading said at least one of"
said arriving early bags onto one of said baggage carriers, and
disch;u:ge station means for discharging said loaded early bags
from said baggage carriers,
identifying each of said arriving -early -bags and the
expected departure flight,
delivering each of said arriving bags to said entry chute
means, loading said bag onto a said baggage carrier, and
recording the identity of the sﬁid baggage carrier,
deteérmining the opening time of the make-up operation for
said departure flight, and
removing from said early baggage conveyor each of the
early bags identified for said departure fiight and delivering
-said each of the early bags to said make-up oper%tion.
2. A method according to ciaim 1 wherein said outlet'chute
-'means comprises a plurality of outlet chutes that are equally
spaced along said conveyor track. |
3. A method according to claim i wherein said entry chute
means comprises a plurality of entry chutes.
4. ‘A method for storing ané discharginq early arriving bags

comprising receiving arriving bags and identifying which of
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dlscharge pusher at each discharge station. The dinensions of the early
baggage conveyor 2 and the capacities of the induction and take away

conveyors are to be deternined for each install atlommn“mugl ”Iul

enbodi nent, however, the induction and take away co ed to
carry about seventeen bags per mnute, and a partlcular tray wilf be in a
position to discharge (or receive, if enptyl a bag every fifteen mnutes.

I n addi ti onsai@nae@tikingag@age isy SdwmeaRYyCoER!, | SHredivigtledoh 0bt Baia
systens illustrated in figure 1.- Such a -8- systemis illustrated in
figures 2a eadlybbagsntohe syerageofréagudetefminimng 2bhet opendngepsr h2 are

arranged on each of a pluralit of vertically spaced | evels to provide
i ncr egs ed b‘&@’@%g‘ép s"‘PEﬁ‘aagfé’rc Pf FaidaearivrPagii A0t disghaxgdndapasbr t

space. EagP sa1 aé¥¥“£é§'r%rom'QQEHdeéoraS'Lﬁé%ét o(§51d make-up area
‘after the opening of said make-up area, wherein said storage
.area gomprises a recirculating'conveyof having a pluraiity of
baggage carriers aﬁd a plurélity of discharge chutes equally
spaced along said conveyor.
5. Apparatus for storing early bags domprising:
a_sﬁorage conveyor,
.induction means for loading said.bagé onto said storage i
coﬁvéyor,_and '
dischérge means for discharging said bags from said
storage conveyor,
wherein said storage conveyor coﬁprises
a conveyor track and a plurality of baggage carriers
on said conveyor track, each of said baggage.carriers
belng adapted to receive no more than one of said arr1v1ng
early bags, and means for identifying each of said baggage
carriers. _
6. Apparatus according to claim 5 further comprising means
fon_identifying ééch'of said bads and for correlating the
identity of a bag that is 1oaded on a particular said baggage
carrier with the identity of said particular carrier.
f. Apparatus according to clam 5 wherein said conveyor track
is serpentine. | |
8. Apparatﬁs according to claim 5 wherein said conveyor track

comprises a plurality of vertica;ly spaced tracks.
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trolleys 3 in known fashion, and each of the troIIey"y-l—n—‘t‘UTn’m
tray 5 for. supporting a piece of baggage, which is |II rt“
lines on each of the. trays. An identification p cﬂﬂmc““uml
each of the trays is such a position that a scanner can+detect &n
identification synbol on the tray for ascdBtaining the identity of that
particular pray. appdhgess HRIrdiy ke 6ia5f\eiblereiansaidpasnveyed wiaey
optical, mcrowave, el ectronic, or the Iike. Q her
i denti ficat cofipBySeena pmrmtgseff I iweintallyl axrbhegedstrarckastrated in
figures 2a and 2b, the overall baggage handling system of the airport woul d,
be desi gnedlﬂo shppayatus | waspding akp rlair |§1d§BFFBﬂrco?Rf%ssuﬁt§ched
to a conveyor on any-of the I&vels and, to receive bags ake awa
conveyors aE%BEP]d-EH vﬁf( hddgcharge; hEtaEiRe ecvc?ﬁ’éé{yo? 2ot Th% oyt
baggage con stacked vertically as illustrated in figur es 2a
.and 2b, arréﬁégé§s?ggr€€k5| de horizontally, or both, to maxim ze the
storage capabi | 'ix%(pé?&t@é‘ya&b&%ﬁlﬁ&e%@véléﬁm @ iwhdeirmi 5804t inkiugion3
il.lustrates a con system for a baggage

means receives bags from a baggage handling system, and said

dlscharge means returns said bags to said baggage handllng

systenm
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handl i ng systemin accordance with the invention. The systemincludes a
supervi sory conputer 16, which stores information about all of the baggage
in the systemand all of the flights. Baggage entering the systemis
identified, for exanple, by scanning the baggage tags, and the flight

i nformation for that bag can be ascertained fromthe flight information
di splay system (F.1.D.), which is interfaced with the supervisory
conputer. The supervisory-conputer 18 determ nes which of the bags in the
- baggage handling systemis an early bath-e.g., by conparison of the tinme of
arrival of the bag with the expected departure time of the flight on which
the bag will be | oaded. An early baggage system conveyor controller 18
controls each early baggage, s sten1conve or . Thi's controller receives

i nformati on about the bags—+= SR Ap pttldar |y baggage storage
conveyor fromthe supervisory conputer 16 and confirms the identity of each
bag actually entering the early baggage

ABSTRACT

A systen fo:.the éﬁorage of early baggage‘includes a
storage conveyor for receiving early bags from the baggage
handling systeﬁ, for example, of an airport and for discharging -
said early bags onto said baggage handling_system; The storége
conveyor is arranged in a serpentine fashioﬁ for efficiéht use
of horizontal space and iﬁcludes evenly .spaced enhry and-
discharge stations. The systenm can.deliver bags to the baggage
handling system in a selected period of time to account for
chan?es in flight depafture times or changes in a passenger’s

travel plans.

Figure 1



storage system by data received fromthe scanner 6. The conveyor
controller 18 controls the induction conveyor 4 to |load a particul ar bag
onto a particular tray in the desired configuration, records the identity
of the tray on which the particular bag is | oaded as determned by-a tray

I dentification reader 20. The conveyor controller 18, correlates
each particular bag with the particular tggy carrying it as long.as that
bag is on the early baggage storage conveyor. Wen the supervisory conputer
16 determnes that a bag is to be retrieved fromthe early baggage storage
conveyor, for exanple, when th&‘make-up area for the bag's departing flight
has opened or a custoner has®ca for his bag, it instructs the
controller 18 to dischargs th g. The controller 18 then controls the
di scharge pushers 12 to disc that particular bag fromthe early
baggage storage conveyor toO ake &y which carries it to the
overal | baggage handl

/

FIG.




-10- It wll be appreciated that a unique systemfor the storage of early
baggage has been di scl osed. Modi fications within the scope of the
appended clainms will be apparent to those of skill in the art. 1.

- Apparatus for storing early bags arriving at an airport and di scharging
such stored early bags to a nmake-up operation for a desired departure
flight, conprising: an endl ess storage canveyor having a plurality of
baggage carriers, each having a tray adapf®d to receive one of said early
bags, said tray being arranged in end-to-end endl ess fashion and supported
for continuous recircul ati-ng novenent on a path of travel defined by a
conveyor track; induction conveyor neans for |oading each of said early
bags onto a separate one of said baggage carriers;

.
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nmeans for identifying each of said earIy bags and the said baggage carrier
.ohto which it is |oaded, and discharge neans adjacent to a portion of said
conveyor track for selectively renoving early bags from baggage carriers

' passi ng said di scharge neans. 2. Apparatus according to claim11 wherein
sai'd conveyor track is serpentine. 3. Aﬁgaratus according to claim1l
~wherein said conveyor track conprlses a rality of vertically spaced
tracks. 4. Appar atus accordi-ng to cIa|n11 wherein said conveyor track
conprises a plurality of horizontally arranged tracks. 5. Appar at us '
according to claim11 further iunprrsrfg a plurattty—of discharge stations
evenly spaced al ong said convegyor ¢ﬁack 6. g@raratjs according to claim
1 wherein said induction nmeang recei'vgs said arly bags from a baggage
handl i ng system and said di s¢harge ngans retjurns saig early bags to said
baggage handling system :
ALl L
- Kz E
o & KO
(o) 7]
5 M g A S A
0 A =1% 0
p=
o
O .
o
=
=
[e0)] .
(e} o~
.m*—'l /'\Hl )'E:J
= = & -
5 o = ™
2P0 >Eo oL .
> ($] 5]
o g 3 =
e ®)
2| |EEH N
N n m = '—‘Q%
— Ho )
© o,
Se”
o 0 Q
: B l z &l
HE e
/2 1820 3
O = E &
e = E‘l — ]
= = =2
2 5 )3} = o
o n B B
Z 0= >
5 g7 <
A, fr




AUorolS-2 P05

bags
gja f?hf}gﬁl\@am SHEEESh G
| 85I ntien npageild..stoopagd .....
i %;@@hp apea;i .mher ;@a@gd 3
yBrDmaiig@ applural fot ¥.08

tBsAlatreed | y: spaded. 1l 43gg

-151 sai d arriving—bags—+s—an—early bag, directi

<to a storage el t he opening of th
said early bMH ﬂHM’Mng each of said ea
area to said make- Up ameads r the opening of s

sai d storage area conprises a recircul atitdg conv
baggage carriers and a plurality of discharge ch
said conveyqQr. 5 ., Apparatus for storing early bags conprising: a storage
conveyor, iﬁ%ﬁd?%%ﬁpheans for loading said bags pnbATEADE REPEASE SAEMEYOT

csens

sesss

and di scharge neans for discharging said bags TTomsard—stoerage—liooe
conveyor, wher ol ty S8l SL0TANP SAMBPLSAPEREE%a B EOINGYAL 4 Wi 2
plural ity of” bagg carriers _
and discharging such stored early bags to a make-up
operation for a desired departure flight, comprising:
an endless storage conveyor having a plurality of
baggage carriers, each having a tray adapted to receive one
of said early bags, said tray being arranged in end-to-end
endless fashion and supported for continuous recirculating
movement on a path of travel defined by a conveyor track;
induction conveyor means for loading each of said early
bags onto a separate one of said baggage carriers;
means for identifying each of said early bégs and the
said baggage carrier onto which it is loaded, and
discharge means adjacent to a portion of said conveyor
track for selectively removing early bags £from baggage
carriers passing said discharge means.

2. Apparatus according to claim 1 wherein said conveyor

track is serpentine.

3. Apparatus according to claim 1 wherein said conveyor
track comprises a plurality of vertically spaced tracks.

4. Apparatus according to claim 1 wherein said conveyor
track comprises a plurality of horizontally arranged tracks.

5. Apparatus according to claim 1 further comprising a
plurality of discharge stations evenly spaced along said
conveyor track.

6. Apparatus according to claim 1 wherein said induction
means receives said early bags from a baggage handling
system, and said discharge means returns said early bags to

said baggage handling system.

This is the replacement sheet

pate: 22 OCT 1998




on “sai d conveyor track, each of said baggage carriers being adapted to
¥recei ve no rmrj“'["ﬂ“’""ﬂﬂuym arriving early bags, and neans for
identifying ea carriers. 6. Apparatus according to
claimb5 further corrprl si hg freans for identifying each of said bags and for
correlating the identity of a bag that i¥2|oaded on a particul ar said

baggage carrier with the Identity of said particular carrier. 7.
Appar at us accordi_n an15 wherein sajid conveyor, track IS serpentlne 8.

Appar at us accor dlAngeFB“’ 5Pk 8EQRLRGI $REhY PRIMAFFVINRAE Agnpirberty
plurality Ohn\ﬂertih.@&hb}tgﬁ.mce@ubhacbtored &3rl9. bApear gbusaacpakei-ug t o

arranged {1 BBRETIET AN B GOHIER CPORRF DOES afi S Eur (RIPTARRS S HHG o

steps of:

providing a storage area for said early bags;

installing in said storage area a continuously driven
conveyor having a plurality of baggage carriers arranged in
end-to-end endless fashion, each carrier comprising a tray
adapted to receive one of said early bags and each supported
for recirculating movement on a path of travel defined by a
conveyor track;

identifying each early bag and its departure flight and
recording such information;

providing means for identifying each of said baggage
carriers;

providing induction conveyor means adjacent to at least
one portion of said path of travel of said baggage carriers
for loading each of said identified early bags onto one of
said baggage carriers of said conveyor passing by said
induction conveyor means and recording the identity of that
carrier; '

providing discharge station means adjacent to another
portion of said path of travel of said baggége carriers for
removing early bags therefrom;

determining the opening time of said make-up operation
for each departure flight; and

selectively removing from said baggage carriers passing
by said discharge station means early bags for each
departure flight in response to said determining of the
opening of said make-up operation thereof.

8. A method according to claim 7 wherein said discharge
station means comprises at least two discharge stations
substantially equally spaced apart along said conveyor
track.
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pl ural | ty of di schargestatiens evenly spaced al ong said conveyor track.

F11. Apparatu ' aim$5 wherein said induction nmeans receives
bags froma bgmm‘ l@"ﬂnm ystem and said di scharge neans returns said
bags to sai d bagdgage handki ng system Thi133 Sheet HasBeen Re | aced

. ~

9. A method according to claim 7 wherein said induction
conveyor means compriseg a plurality of said induction
conveyor means spaced apart along said conveyor track.
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