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STORI NG SYSTEM AND METHOD FI ELD OF THE | NVENTI ON The present invention
concerns a system and nethod for automated storing, retrieva d ]
transporting.of- goods of every shape and size and configurat
ai sl el ess war ehouses, ships, airplanes, trains, trucks or other neans fEFP(it7‘
storing and transporting of goods. The systfn1also provi des for erecting of
ai sl el ess war ehouses, ai sl el ess parking buiTdings, aisleless parking |ots
and ai sl el ess storage areas for maxi num use of avail abl e space. The
invention relates particularly, but not exclusively, to automated storage,
retrieval and transportati on SIORINEIS vysTak adipomegaopet s and to all ki nds
of containers. The invention further relates to the autonmatic storage and

FIELD OF THE INVENTION

_Thg present invention concerns a system and method for
automated storing, retrieval and transporting of goéds of
.evéry ghape and size and configuration in ailsleless
warehouses, ships, airplanes, trains, trucks or'other means
forlstoring 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.

o

" 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,



retrieval of cars in parking buildings or parking lots. The I nvention
enabl es a conputerized fully automated handli.ng of stored.itens, within an
ai sl el ess warehouse, fromthe warehouse to the transporting vehicle, from:
one transporting vehicle to another and transporting neans fromthe vehicle
to a warehouse. It wll also enable automated | oading and evacuating of
contai ners and automated | oadi ng and unIdéé%ﬁg of the containers to the
transporting vehicle or a storage area. The new neans can be nounted on a
fi xed basis or on nobile ones such as ships, airplanes, trains, . - 2-

trucks and containers. It can be mounted as single level
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.



tricks and containers. It can be mounted as single level or-as nultilevel
structures in any concei vabl e arrangenent of rectangular units. SUMVARY OF
| NVENTI ON According to the invention there is provided a systemfor the
storing, retrieving and transporting of goods which are placed on a thin
snmoot h bottoned plate or pallet, the underngath side of which is provided
with a plurality of air cushions and a pluralty of short |eg-1ike nenbers,
a stream of conputer controlled conpressed air is directed into said air
cushions and a supporting floor which is provided with outlets for the

conpressed ai IEMBUDIMENTE|GES THE GINVENEEoN novenent of said pallet, neans
bei ng provided to, either lateral or Tongitudinal notion of said pallet,

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
onboarq 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 palléﬁ 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 aqtivated 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



to’be placed in a storage area divided to rectangul ar units each of. which
contains an air pressure on/off control valve and a lateral .and

| ongi tudi nal notion neans, each of said units is individually connected to
a main controlling conputer, which controls the systemas a whole. In
practice the notion neans could be any nechani cal pneumatic, electric or
hydr aul i ¢ neans.- 3- EMBODI MENTS OF THE | NVENTI ON Vehi cl es, cargo or any

ot her goods woul d be divided into units and placed on pallets as descri bed
above. Each of- : :

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 wili 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.



t hé-above units woul d be individually connected to an onboard controlling: "
conputer. - A standard conputer interface will be provided to l'ink the
conput er and warehouse conputer. Al pallets would fit the neasurenents of
said rectangular units enabling free notion fromone unit to the other in
either the longitudinal or lateral directiopns. The stored goods wll be

pl aced on the carrying plate in a designated area outside the storage area.
The | oaded pallet will then be |ifted on an air cushion and set to notion
by the neans provided, controlled by the controlling conputer. Each of the

i ndi vi dual unigiophi g RN F iItuPiwigePass will be activated before

the pallet enférs, to ensure snootn nottron of the pallet. Each of the units
al ready passed by

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,
-

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. o
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 aqd.'
the propelling means. | | ;
Fig. 12 is a sectioﬁal illustration of the propelling
means.

Figs. 13 and 14 demonstrates two modes of the propelling

means.



thé pallet will be imediately de-activated. The controlling computer will
pl ace the above pallet at random or according to software defined criteria
within the storage area. To enable noves of a pallet in a storage area

whi ch contains many other pallets, the conputer will dynam cally evacuate
all necessary plates sideward as to forma dynanmi c aisle through which the
desired pallet will nove from one point to & ite other. For | oading to or
unl oading froma vehicle or container, it is placed adjacent to the storage
area wWith its floor level at the sane level as the storage area's floor

level as t0 fBEMh31ED 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
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singl e surface. The vehicles; onboard conputer is connected to the storage
area's conputer to enable the novenent of pallets to and fromthe vehicle
or container. In order to erect a nultilevel storing warehouse an el evat or
nmust be added. the elevator will contain one or nore such rectangul ar

units, which are identical in size to those,of the entire warehouse. Each
of the said rectangular units will contain air pressure on/off contraol

val ve and lateral and |ongitudinal notion inducers. Each of the above units
and the elevator's control. will be connected to the main controlling
conputer. The eéetangularl hnke,metet edesdiagest alie pRreswareheldlge 3@ at

each level it stops, a snooth continuous surface will ‘be formed to allow .

the pallet's ftureednvé€sandveimnitaneandlfr ohet Bér pressure valve 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
movement 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.

L™

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 delivéred 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



el-evator. The controlling conputer with suitable software will handle al
novenments of ‘the pallets and record at every single nonent the whereabouts
of each itemin the storage area. It will manipulate the pallets to enable
storage and retrieval of goods and calcul ate the path of novenent for each
pal l et sinultaneously to ensure snmooth novenent to and fromthe storage
area exit. - 5 SHORT DESCRI PTI ON OF THES8DRAW NGS The i nvention and
met hod will now be described with reference to the draw ngs in which:

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



Fig.” 1'is a perspective schematic illustration of a nultilevel storage
facility. Fig. 2 is a'storing pallet and an article placed thereon. Fig. 3
is an enl arged perspective illustration of a storing unit. Figs. 4a and 4b
are side and top illustrations of an enbodi nent of a storing unit. Figs. Sa
and 5b are side and top illustations of a further enbodi nent of a storing
unit. Figs. 6a and 6b are yet a further Qﬂ@pdjnent of said unit. Fig. 7 1is
an enl arged detail thereof. Fig. 8a and 8b~are further enbodi nents of said
unit. Fig. 9 is atop viewof a carrying pallet. Fig. 10 is a top view of a
flour unit. ; ' o ' _
direction. The distance between opening 34 is smaller 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.

I,

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



Fié;ilflis a side sectinal illustration of a Fig. 10 and the propelling

neans.

Fig. 12 is a sectional illustration of the propelling neans. Figs.

13 and 14 denonstrates two nodes of. the propelling neans. -6- DETAI LED
DESCRI PTI ON OF THE | NVENTI ON Turning first to Fig.. 1 illustrating

schematically a storing facility having three storing pl ans,

each of which

Is divided into a | arge nunber of rectaﬁgLﬂQu”lJnits 1. The

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

‘structure 51 being rigidly connected to the base of the

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,



goods to be stored 2 are placed on a carrying plate or pallet 3 (Fig. 2)
which in turnis placed, if so required, in an elevator 4 which el evates
same to the desired storage plan | evel. Wen elevator 4 stops, it forns a
continuous surface with the storage plan mhich conprises -as stated above,
a |l arge nunber of rectangular units 1. ﬁssured air valve 5 (Fig. 3) is
turned on to forma thin air cushion betme the carrying pallet 3 and the
surface thereunder, nanely units 1. Sinultaneously pressured air is
directed underneath the adjacent rectangular unit, to formfrictionless

novenent surf@gmnégubﬂncﬁgggggbﬁjr I s obtained fron1punp 6, and delivered
by means of condurts 7 and 8 underneath unit 1 and rel eased -

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.



via-a plurality of apertures 9. Pallet 3 is noved by means of different
means 10 as will be described. Unit 1 is further provided with sensors 13.
Sai d sensors of both the elevator's rectangular ‘unit and the storage area's
rectangular unit 1 sense that the carrying pallet 3 entirely noved to the
adj acent storage area's first -7- rectangular unit, the elevator's air

pressure valve is turned off and sinuLtané@usly t he ; . Of
the next adjacent. rectangular unit in the desired dijf gefts SREEF HAB\ERRNY | S
turned on, enabling the continuous novenent of REPLACED '

CLAIMS: ' T

.' D |

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 enableslfrictionless

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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tHe ‘carrying pallet 3. The novenent can be induced by lateral notor 10 or

by a longitudinal notor to enable novenent of the carrying pallet to any of
the four possible directions. Wien the carrying pall et ait OaE
finally reaches its designated storage place the |oca

can rest on the storage plan. t he aboxﬁ functlons ; By
conmput er 12 which is connected to every -sifgle itemin the systen1 The
conmput er mani pul ates the novenent of all the carrying pallets in the

storage area to clear the .path for ingoing or outgoing carrying paIIets

el e g 9200 LRCSHabber 298erh bRO1GRUPCIRIAGE ABYoABATS ozO Ul B1ake

delivered and transporte romt war e 0 anot her usin
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,
AT

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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equi pf)ed with the sane facilities. Likew se goods could be transferred to

ships, air cargo aircraft and the |like. Figs. 4a, 4b, 5a and 5b illustrate
a storing unit 1 provided with two linear notors 15.apnd 16 to i nduce '

| ateral and | ongitudinal nmovenent. Said storing und“ggTT““ Qv ded. with
hol es 9 or being nmade of porous material 9" througff whitcii? b LS rrRam
passes - to create the required -8- air cushion. Beth £ 'vat ed
by el ectric power controlled by neans of conputer 7

illustrate a different enbodi nent of
14

STORING SYSTEM AND METHOD

ABSTRACT

An automated system and method for storing, retrieval and transporting of goods of every
shape and size in aiseless warehouses, ships, airplanes, trains and the like. The system
also provides for erecting of aiseless Wafehouses, parking lots énd the like. The
invention enables a computerized fully automated handling of stored items such as
loading and evacuating of containers. The systém provides thelmoving of the goods by ’

 placing same on a pallet (1) which travels on a flat and smooth floor.
The pallet (1) is provided with apertures (9) which release pressurized air to form an
elastic air cushion which enables the pallet (1) to hover over the flat surface and linear

motors to enable movement in any required direction.

Figs 1 and 2 to accompany abstract.

his Sheet Has Been Reﬂlaced
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~storing unit 1. The present unit is provided with two pairs of

omi directional wheels 18 and 19. The two pairs being connected to two
notors 20 and 21. By activating either notor 20 or notor 21 the required

| ateral or longitudinal novenment of the storing pallet is obtained: Fig. 7
illustrates the manner in which said nechanismis nmounted. The wheels 18 or
19 are nmounted within a housing 24. Two springs 25 wll urge the wheels to
establish contact with the pallet travelling thereon even though said
pallet is slightly el evated by neans of th& air stream Figs. 8a and 8b
illustrate a.different arrangenent .of unit 1. In this-arrangenent 4 pairs
of wheels are nounted within unit 1 each opposing pair is interconnected by
means of -a chain or drive 26 to enabl e simultaneous function.




Fig' 9 is atop viewof carrying pallet 3 which is provided with four air
cushions 30 and four short leg-like nenbers 32 which enable pallet 3 to
rest theron when not in notion: Fig. 10 ia top view of a section of the
floor (unit 1) on which pallet 3 travels and which conprises a plurality of
apertures or air outlets 34 being precisely in a planned route of air
cushions 30 in the lateral or |ongitudinal -9- direction. The distance
bet ween opening 34 is smaller than the diageter of air cushion 30 such that
it will enable that air cushions 30 woul d Eg§er two apertures 34

Fig.—4a | | Fig.—3a
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si il taneously (thus it will receive pressurized air fromone outlet until
it meets the adjacent one). There are further being provided propelling
means 40 adapted to nove pallet 3 to either |ongitudinal or |ateral
direction. Fig. 11 is a sectional side illustration of the floor and the
propel li ng means 40 provided. Carrying pallet 3 conprises elastic air
cushions 30 and short | eg nenbers 32. The carrying pallet hovers over fl oor
1 being part of a warehouse floor. In the floor there are provided air
outlets 34 which receive pressurized air f pbfh val ve 5 (Fig. 3) controlled
by conputer 12. There are further provided two propelling neans 40, one for
the lateral direction and the second for |ongitudinal direction being
rigidly connected to frane 38. The wheel s '
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bei ng connected to a source of pressurized air via three way valve 36 via
conduit 37, Fig. 12 is a top sectional illustration of propelling neans 40.
Sai d neans conprises 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 -10 - there is connected a pivotting air connector 45
through which pressurized air is being supplied to inflate tyre 41 at wll.
The axle is supported by bearings 47 mhlch are connected to sw nging arnmns
48. As can be seen in Figs. 13 4/8

Fig.—8a
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and 14.these arms 48 ful cruned over pin 50 which enables themto swing up
and down. Pin 50 is supported by the base structure 51 being rigidly
connected to the base of the floor frane 38. A spring 52 is nounted
i nternedi ate swi ngi ng arm 48 and support 51. When tyre 41 is inflated via

conduit 37 contact wll
(Fig. 14).
tyre wll

on axle 44. As seen in Fig.

14 the pro

Wien air valve 36 is open air fg t
be pulled downwardly by spring 5

The said spring would al so resist the fprgegcreated by nmotgn

yre 41 w |

ysten1|s I

be established between the tyre 41 and pallet 3

escape thus the

and di sconnected form pallet 3.

54 and belt 55
contact with
ted its

pallet 3 when tyre 41,
revioving is transferrédnby belt 55 to wheel /
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42, and by tyre 41 to pallet 3. The engagenent of tyre 41 and pallet 3 is
bei ng di sconnected when the air is released through valve 37 and the spring
pulls the wheel downwardly against the supporting arm 48. Manner of
Qperation Pressurized air being supplied via conduit 37 and rel eased via
aperture 34 in floor part 1 into the air cushions 30 which causes the air
cushion to be inflated. The bl own up air cushions would el evate carrying
pall et 3 and cause that legs 32 -will not %ﬂgﬁge the floor. Pressurized air
is fed : :

WA
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to-tyre 41 of propelling means 4, the tyre will be inflated and establish
connection wth the carrying pallet 3. The notor is being turned on which
woul d rotate the wheel and the pallet will nove in the required direction.
At- the end of the notion the notor being switched off the air is rel eased
fromthe tyre which will enable the spring to pull the tyre dowmwardly the
air supply is cut off and the plate would rest on its legs at that point.
CLAI MS: 1. A system for storing, retriegVﬁg and transporting of goods
whi ch, according to the invention, are pt??ed on a




e

thin, snooth bottoned plate or pallet, the plate or pallet being provided
with an inflatable air cushion, nmeans being provided to induce |ateral or

| ongi tudi nal notion of said plate or pallet within or to a storing |ocation
which is divided to rectangular units each of which provided with said '
notion inducting nmeans, each of .said units is individually connected to a
mai n controlling conputer which is adapted gz§control t he whol e system 2
A systemas claimed in Caiml where a stre of conpressed air is directed
in between said plates or pallet agﬁ's idr angul ar units which conprise
the storing area to create-gn air u§ﬁibﬁ_ﬁﬁ' h enables frictionless

novenent of said pallet. 3. A syste ¥ed in claims 1 and 2 where
said rectangul ar units %Ee gryvided with an air pressure on/off

77

41, 47
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contr

sai d/7gRWngul ar unit is provi ded Wit h tvvo Ilnear m)tors -13 - WhICh
A STMSTMERACE airm 1, V\/nere sai d rect angul ar unit is provi 'ded '

W iat—teast—two parrsof —ommi-df recti onal wheels which are keyed to two

mofors which in turn are cgfbﬁﬂbb%%ﬁé}iﬁpm

"~ An automated system and method for storing, retrieval and transporting of goods of every-
shape and size in aiseless warehouses, ships, airplanes, trains and the like. The system also
provides for erecting of aiseless warehouses, parking lots and the like. The invention enables a
computerized fully automated handling of stored items such as loading and evacuating of
containers. The system provides the moving of the goods by placing same on a pallet (3)
which travels on a flat and smooth floor.

Rectangular units (1) are provided with apertures (9) which release pressurized air to form an
elastic air cushion which enables the pallet(3) to hover over the flat surface and linear motors
to enable movement in any required direction. :

Fig. 1,2
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floatl ngl y" by neans of a spring nechanism 7.
Claim1 where said unit is provided with propelling:
inflated to establish contact with said.pgl Let. :

A system as claimed in daim5 V\/nere sai d wheel s _are nounted

- CLAIMS:
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Fears—acaptedit 4 be

27 JAN 1998
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1. A system for storing, retrieving and i:ransporting of

goods which, according to the invention, are placed on a
thin, smooth bottomed plateor pallet, the plate or pallet being pfovided with an inflatable

air cushion, means being provided to induce lateral or longitudinal motion of said plate or

péilet within or to a storing location which is divided to

- rectangular units each of which provided with said motion
- induc.:ting means, each of said units is individually

connected to a main controlling computer which is adapted"

to contxrol the' whole system.

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 ¢1;eate an air cushion which enables frictionless

movement of said pallet.

3. A system as claimed in claims 1 and 2 where said
rectangular units are provided with an air pressure on/off
control valvé &hicﬁ-.i_s-cbnne'cted' to an aix buinp bo_th in

turn being controlled by s.aid computer.

4. A system as claimed in Claim 1, where said

rectangular unit is provided with two ‘linear motoxrs
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w£ich induce lateral or longiﬁudinal hﬁvemﬁnt"ﬁf“saia“ﬁlate

~placed thereon.

5. A system as claimed in Claim 1, where said
rectangular 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.

7. A system as claimed in Claiﬁ 1 where said unit is
provided with propelling means adapted to be inflated to
establish contact with said pallet.



