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STORING SYSTEM AND METHOD

FIELD OF THE INVENTION

The present invention concerns a system and method for

automated storing, retrieval and transporting of goods of

evéry ghape and size and configuration in ailsleless

warehouses, ships, airplanes, trains, trucks or'other means
for storing and transporting of goods. The system also
provides for erecting of éisleless warehouses, aisleless
parking buildings, aiéleless parking lots and aisleless

storage areas for maximum use of available space.
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" The invention relates particularly, but not exclusxvely, to

automated storage, retrieval and transportation of goods

stacked on pallets and to all kinds of containers.

The inventioh further relates to the automatic storage and
retrieval of cars in parking buildings or parking lots.

The invention enables a computerized fully automated
handling of stored items, Within an aisleless warehouse,
from the warehouse to the transporting vehicle, from one
transporting véhicle to another and transporting means from'
the vehicle to a warehouse. It will also enable.autométed
loading and evacuating of containers and autoﬁated loading
and unloading of the ebntainers to the transporting vehicle
or'a storage area. The.new means can be mounted on a fixed

basis or on mobile ones such as ships, airplanes, trains,



trucks and containers. It can be mounted as single lével

or as multilevel structures in any conceivable arrangement

of rectangular units.

SUMMARY OF INVENTION

According to the invention there is provided a system for
the storing, retrieving and transporting of goods which are
placed on a thin smooth bottomed plate or Qallet, the
underneath side of ahich is provided with a plurality of
air cushions and a glﬁralty of shdrt.leg—like members, a
stream of computer controlled compressed air is directed
into said air cushions and a sﬁpporting floor which is
provided with outlets for the compressed air which enables
frictionless movement of said pallet, means being prévided
to, either lateral or longitudinal motion of said pallet,
to bg placed in a storage area divided fo réctangular units
each of which contains anlair pressure on/off control valve
and a lateral and longitudinal motion means, each of said
units is individually connected to a.main controlling |
computer, which controls the éystem as a whole. 1In
practice the ﬁotion means could be any mechanical

pneumatic, electric or hydraulic means.
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EMBODIMENTS OF THE INVENTiON

Vehicles, cargo or any other goods would be divided.into

units and placed on pallets as deséribed above. Each of

the above units would be individually cohnected to an
onboard controlling computer.
A standard computer interface will be provided to link the

computer and warehouse computer.

All pallets would f}t the measuremepts of gaid rectangular
units enabling free'motion from one unit to the other in

either the longitudzaél or lateral directions. The stored
goods will be placed on the carrying plate in a designated

area outside the storage area. The loaded palleﬁ will then

‘be lifted on an air cushion and set to motion by the means

provided, controlled by the controlling computer. Eéch of
the individual units which the pallet is about to pass.will'
be activated befofe the pallet enters, to ensure smooth

motion of the pallet. Each of the units already passed by

the pallet will be immediately de—acti?ated. The

controlling computer will place the above pallet at random
or according to éoftware defined criterxia within ﬁhe
storage area. To enable moves of a pallet in a storage
area which contains many other pallets, the computer will
dynémically evacuate all necessary plates sideward as to
form a dynamic aisle through which the desired pallet will

move from one point to the other. For loading to or



unloading from a ﬁéhicle or container, it is placea 
adjacent to the stotage area with its floor level at the
same level as the storage area'é'floor'level as to form a
single surfage. The'vehicles; onboard computer is
connected to the storage area's computer to enable the

movement of pallets to and from the vehicle or container.

. In order to erect a multilevel storing warehouse an
elevator must be added. the elevator wili contain one or
more such rectanguiar units, which are idegtical in size to
those of the entire warehouse. Each of the said

rectangular units will contain air pressure on/off control

"valve and lateral and longitudinal motion inducers.

Each of the above units and the elévator's control wiii beA
connected to the main controlling computer. The elevator
will be mounted adiacent to the warehouse, so at each level
it stops, a smooth‘continuous.surface will be formed to-
allow the pallet's frictionless movement to and from the
elevator. The controlling computer with suitable software
will handle all movements of the pallets and record at
every single moment the whereabouts of each item in the
storage area. It will manipulate the pallets to enable
storage and retrieval of goods and calculate the path of
movement for each pallet simultaneously to ensure smooth

movement to and from the storage area exit.



SHORT DESCRIPTION OF THE DRAWINGS

The invention and method will now be described with

reference to the drawings in which:

Fig. 1 is a perspective sqhematic illﬁstration of a
multilevel storage §acility.

Fig. 2 is a storing.pallet and an érticle pléced theteon..
_Fig.'3 is an enlarged perspective illustration of a storing

unit. : .

Figs. 4a and 4b are side and top illustrations of an

o,
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embodiment of a storiﬁg unit.

Figs. 5a and 5b are side and top illustations of a further

embodiment of a storing unit.

Figs. Ga and 6b are yet a further embodiment.of said unit.
Fig. 7 is an enlarged detail thereof.

Fig. 8a and 8b afe further embodiments of said unit.

Fig. 9 is a top view of a carrying pallet. |

Fig. 10 is a top.vieﬁ of a flour unit.

| Fig. 11 is a side sectinal illustration of a Fig. 10 and.'
the propelling means. | -

Fig. 12 is a sectional illustration of the propelling

means.

Figs. 13 and 14 demonstrates two modes of the propelling

means.



DETAILED DESCRIPTION OF THE INVENTION

Turning first to Fig. 1 illustrating schematically a
étoring facility having three storing plans, each of which
is divided into a large number of rectangular .units 1. The
goods Fo be stored 2 are placed on a carrying plate or
pallet‘3 (Fig.‘2) which in turn is placed, if so'required;
in an elevator 4 which elevates same to the desired storage

. plan level.

. i .
When elevator 4 stops, it forms a continuous surface with

-~ .

the storage plan, which comprises as stated above, a large

number of rectangular units 1.

A pressured'air.valve 5 (Fig. 3) 'is turned on to form a
thin éir cushion between the carrying pallet 3 and tﬁe‘
surface thereunder, namely units 1. Simultaheously
presgﬁred air is directed underneath the adjacent
rectangular unit, to form frictionless movement surface.

- The pressured air is obtained from pump 6, and delivered by
means of conduits 7 and 8 underneath unit 1 and released
via a plurality of apertures 9. Pallet 3'is-m0ved by means
of different means 10 as will be described. Unit 1 is
further provided with sensors 13. éaid sensors of both the
elevator's rectangular unit and the storage area's
redtangular unit 1 sense that the carrying pallet 3

entirely moved to the adjacent storage area's first



rectangular.unit, the elevator's air pressuré valve is
turned off and Simultaneously the air pressure vaive of the
next adjacent rectangular unit in the desired diredtion of
lmovemeht is turned on, enabling the continuous movement 6f
the carrying pallet 3. The movement can be induced by
1atera} motor 10 or by a longitudinal motor to enable
movemeﬁt of the carrying pallet to any of the four possible
directions. When the carrying pélleﬁ with its load finally
:eachés iﬁs designated étorage place the local air pressure
valve is turned off to stop the air film effect under the

carrying plate so it can rest on the storage plan.

LS.

All the above functions afe'controlled byla Computer 12
which is connected to every single item in tﬁe system. The
computer manipulates the movement éf all the carrying
pallets in the storage area to clear the path for inéoing

or outgoing carrying pallets with the goods placed thereon.

In the same manﬁer any goéds could be delivered and
transported from the warehouse to another by using trucks
equipped with the same facilities. Likewise goods could be
transferred to ships, air cargé aircraft and the like.
Figs. 4a, 4b, 5a and 5b illustrate a storing unit 1
provided with two linear motors 15 and 16 to.induce lateral
and longitudinal movement. Said storing units being
provided with holes 9 or being made of porous material 9'

through which the air stream passes to qreate the required



air cushion. Both motors are activated by electric power

.controlled by means of computer 12.

Figs. 6a, 6b and 7 illustrate a different embodiment of
storing unit 1. The present unit is provided wifh two
pairs of omnidirectional wﬁeels.ls and 19. The two pairs
being connected to two motérs 20 and 21. By activating
either motor 20 or motor 21 the required lateral ox
longitudinal. movement of the storing pallet is obtained.
Fig. 7 illustrates the manner in which said mechanism is
mounted. . The wheels 18 or 19 are mounted withiq a hoﬁsing
24. 'Two springs 25 will urge the wheels tb establish
‘contact with the pallet travglling thereon even though said
pallet is slightly elevated by means of the air stream.
Figs. 8a and 8b illustrate a different arrangement of unit
1. In this arfangement 4 pairs of wheels are mounted
within unit 1 each opposing pair is interconnected by means

of a chain or drive 26 to enable simultaneous function.

Fig. 9 is a top view of carrying pallet 3 which is provided
with four air cushions 30 and four short leg-~like members

32 which enable pallet 3 to. rest theron when not in motion.

Fig. 10 ia top view of a sectioh of the floor (unit 1) on
 which pallet 3 travels and which comprises a plurality of
apertures or air outlets 34 being precisely in a planned

route of air cushions 30 in the lateral or longitudinal



directipn._Thé diét?nce between opening 34 is smailer than
the diameter of air cushion 30 such that it will enable
that air cushions 30 would cover two apertures 34
simultaneously (thus it will receive pressurized air from-
one outlet until it meets the adjacent one). There are
.furthe; being provided propelling means 40 adapted to move

- pallet 3 to either longitudinal or lateral direction.

Fig. 11 is a sectional side illustration of the floor and

the propelling means 40 provided. .

l‘u.-
.

Carrying pallet 3 comprises elastic air cushions 30 and
short leg members 32. The carrying péllet hovers over
floor 1 being part of a warehouse floor. In the floor
'_there are provided air outlets 34 which receive pressurized

air ffom valve 5 (Fig. 3) controlled by computer 12.

There are further provided two propelling means 40, one for
the lateral direction and the second for longitudinal
direction being rididly connected to frame 38. The wheelé
being connected to a source of pressﬁrized air via three

way valve 36 via conduit 37.

" Fig. 12 is a top sectional illustration of propelling means
40. Said means comprises a tyre 41 placed over wheel 42
which is connected to axle 44. Air passage 43 connects

tyre'41 and bore 46 provided in axle 44. To said bore 46
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there is connected a pivotting air.connector'45 through
which pressurized air is being supplied to inflate tyre 41
at will., The axle is supported.by bearings 47 which are
connected to swinging armé 48. As can be seen in Figs. 13
and 14 these arms 48 fulcrumed over pin 50 which enables'
them to swing up and down. Pin 50 is supported by the base
'structﬁre 51 being rigidly connected to the base of tﬁe
floor frame 38. A spring 52 is mounted intermediate
swinging arm 48 and support 51. When tyre gl-is inflated
via conduit 37 conthct will be established\between the tjre
41 and pallet 3 (Fig. 14). When air valve 36 ié open air
from tyre 41 will egzépe thus the tyre will be pulled
downwardly by spring 52 and disconnected form pallet 3.

The said spring would also resist the force created by

motor 54 and belt 55 on axle 44. -

As seen in Fig. 14 the propelling system is in contact with

pallet 3 when tyre 41 is inflated. When motor 54 is

activiated its revloving is transferred by belt 55 to wheel

42, and by tyre 41 to pallet 3.

The engagement of tyre 41 and pallet 3 is being
discohnected when the air is released through valve 37 and

the spring pulls the wheel downwardly against the

suppofting arm 48,
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Manner of Operation

Pressurized air being supplied via conduit 37 and released
via aperture 34 in floor part 1 into the air cushions 30
which causes the air cushion to be inflated. The blown up
air cushions would elevate carrying.pallet 3 and cause that
legs 32 will not engage the floor. Pressurized air is fed
to tyre 41 of propelling means 4, the tyre will be inflated
and establish cqnnéction with the carrying pallet 3. The
motor is being turned on which would rotat? the wheel and
the pallet will move in the required difection. At the end
of the motion the mgzbr being switched off the air is
released from the tyre which will enable the spring to pull
the tyre downwardly the air supply is cut off and the plate

would rest on its legs at that point.
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1. A system for stdfing, retrieving and transporting of
goods which, according to the inventioh,.are placed on a
thin, smooth bottomed plate or pallet, means being provided
to induce lateral or longitudinal motion of said plate or
pallet within or to a storing location which'is divided.to
rectangular units each of which pfovided with said motioh
inducting means,_eaqg of said units is individually

connected to a main controlling computer which is adapted

to control the whole systen.

2. A system as claimed in Claim 1 where a stream of
compressed air is directed in between said plates or pallet

and said rectangular units which comprise the storing area

to create an air cushion which enables frictionless

movement of said pallet.

3. A system as claimed in claims 1 and 2 where said
réctangular units are provided with an_air pressure on/off

control valve which is connected to an air pump both in-

turn being controlled by said computer. - -
' This Sheet Has Been Reﬂlaced

.

4, A system as ciaimed in Claim 1, where said’ o

v

rectangular unit is provided with two linear motors
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which induce-lateral or longitudinal movement of said plate

placed thereon.

5. A system as claimed in Claim 1, where said
rectangglar unit is provided with at least two pairs of
omni-directional wheels which are keyed to two motors which

in turn are controlled by said computer.

6. A system as claimed in Claim 5 where said wheels are

.mounted "floatingly" by means of a spring mechanism.

o,
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7. A system as claimed in Claim 1 where said unit is
provided with propelling means adapted to be inflated to

establish contact w&th said pallet.

8. A system as claimed in Claim 1, where said unit is

provided with inflatable air cushion.
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