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EARLY BAG STORAGE SYSTEM

TECHNICAL FIELD
This invention relates to the art of systems for t;he
discrete storage and retrieval of baggage on demand. In the
‘preferred embo.diment , 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 a.t 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 connecting 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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flight. Thus, a bag arriviﬁg at the éirport more than two
hours prior to the scheduled departure time of the ‘connecting
flight is defined to be an early bag. Larger airports may.
require storagé of up to 4000 early bags, and these bags can be
from one-half hour to 24 hours early. '

Presently, one preferred mei:hod 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 ba'g's are then removed from

the carts and placed on the airport’s }Saggage conveyor system. -

This is a very labor-intensive and inefficient system. Another

known method is to provide the conveyor system with storage

lanes for the early bags. Tht_x_é, bags for flights having make-

- up times within a certain period of time c¢an be loaded onto a

storage lane and discharged ‘into the conveyor sYsté.m when that
time period has expired. A-'prob;l.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 syst'ém' at a particular ti_me must be physically
re:trieved 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 .sy_stem 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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endless fashion. Each storage conveyor system has at least one

entry station where early bags are diverted from the main
convéyor and loaded onto the trays of an early bag storage
cc'mveyor.. A 'computer records the destination of each bag and
the opening time of the make-up area for that destination. If

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.

‘In the preferred embodil_nent, each storage conveyor hés a
lplurality of discharée 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 rate 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
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receipt of an iﬁstruction to do so. If the discharge stations
are evenly separated by 900 féet, ahy bag on the storage system
can be discharged within fifteen minutes without concern for
the overall length of the storaée conveyor.

Insertion conveyors are also preferably spaced around the
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
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bag as determined by the photoelectric elements. If two trays
are required, the cenoe; of the bag will be placed at the
center of the two trays. |

; The trays are coded for identification and -automatic
reading by a scaoner, or the like, and a supervisory computer
maintains the correlation between a particular bag and a
partlcular tray. The identification of a particular bag may be
accomplished, for: example, by laser scanning of pre-printed
E_ 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 preferebly a known inverted, or overhead
'powered conveyor using a continuously ' moving ohain. This
conveyor 1is inexpensive and responsive and provides hlgh
density storage, especlally w1th an overhead conveyor hav1ng
carriers 'that are each prov:.ded with mnultiple, vertically

© spaced shelves:

* BRIEF DESCRIP‘I‘iON OF THE DRAWINGS
Figu:e 1 is e 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 conveyor system in accordance with
the invention.

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

figure 2a.
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Figure 3 is a block diagram showing a preferred control
system for an early baggage storage systemin accordance with

the invention.

DETAiLED DESCRIPTION OF THE INVENTION

With reference to figuf:e 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
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length of the bag. A manual entry keyboard is also provided
adjacent each of the induction donveyors to allow manual entry
of -the data if automatic scanning is not poséible for a
particular bag. The length and identification of the bag is
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

two trays.

Préferably, the bags are loaded onto the center of_the'

trays, and this is accomplished by contrblling 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
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system is illustrated in figures 2a and 2b. In the system of

figures 2a and 2b, two conveyors 2 are arranged on each of a
plurality of vertically spaced levels to provide increased
. baggage storage capacity for a given horizontal area of airporﬁ
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



bag can be ascertained from ég; flight informatioﬁ display
systeﬁ (F.I.D.), which is interfaced with the superyisory-
'qomputer. The supervisory computer 18 determines which of the
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 receives
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 witﬁ 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;
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It will be appreciated that a unique system for the

storage of early baggage has been disclosed. Modifications
* within the scope of the appended claims will be apparent to

those of skill in the art.
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We Claim:
i. A method_fér storing arriving early bags.in an airport and
for transferring said arriving early  bags to a make-up area
comprising the stepé of:
' providing at least one early baggage conveyor comprising
a plurality of baggage carriers on a conveyor track, each
carrier 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;;gé 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 flight and dellverlng
sald each of the early bags to said make-up operatlon.
2. A method according to clalm 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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said arriving bags is an early bag, directing each of said
early bags to a storage area, determining the opening of the
make-up area for each of said early bags, and discharging each
of said early bags from said storage area to said make-up area
‘after the opening of saigd maké-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
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

being adapted to receive no more than one of said arriving

early'bags, aﬁd 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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9. Apparatus according to claim 5 wherein said conveyor’ track
comprises a plurality of horizontally arranged tracks.

10. Appafatus according to claim 5 further comprisihg a
plurality 6f disch;;;e..sﬁations evenly spaced along said
conveyor track. “

11. Apparatus according to claim 5 wherein said induction
means receives bags from a Baggage handling system, and said

discharge means returns said bags to said baggage han&ling

system
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