SPEC | F CAT I ON TI TLE OF THE | NVENTI ON AUTOVATI C WAREHQOUSI NG SYSTE AND
. OPERATENG FI LE THEREFOR TECHNI CAL FI ELD The present invention:ﬁ?an" 4
aut Qmati ¢ war ¢housi ng systeminstalled indoors for keeping goo I n storage
and<for receiving incomng | oad and delivering outgoing l'oad as required,
and an operating file provided in the warehousi ng system BACKGROUND ART
Aut omati ¢ war ehousi ng 'systens of this type have been known, a typical one
of which is disclosed in, for exanple, Japanese Utility Mdel Laid Open
Publication No. 1 - 169511. In this prior art disclosure, the automatic
war ehousi ng systemincludes a rack having a plurality of .l oad storing
spaces, a load sorting device disposed outside of one end of each rack, a
| oad handl i ng nobile crane nova®l B BriCal tff dv& Ap&sk{gdN ext endi ng al ong t he
front side of _the rack and | oad sorting device, and an safety

TITLE OF THE INVENTION

AUTOMATIC WAREHOUSING SYSTEM AND OPERATING FILE THEREFOR
TECHNICAL FIELD

The present invention relates to an automatic warehousing
system installed indoors for keeping goods in storage and for
receiving incoming load and delivering outgoing load as required,
and an operating file provided in the warehousing system.
BACKGROUND ART

Automatic warehousing systems of this type have been known, a
typical one of which is disclosed in, for example, Japanese
Utility Model Laid Open Publication No. 1 — 169511.

In this prior art disclosure, the automatic warehousing system
includes a rack having a plural&ty of load storing spaces, a load
sorting device disposed oﬁtside of one end of each rack, a load
handling mobile crane movable on a travel passage extending along
the front side of the rack and load sorting device, and an safety
fence erected laterally along one side of the load sorting device

- and in opposed relation to the travel passage, the safety fence
being provided with a crane control panel and an access door.

According to this known arrangement, it is possible to carry
out delivery of load between any particular load storing space
and the load sorting device by operating the load handling mobile
crane through control from the crane control panel. F9r

maintenance and checking of the rack and mobile crane, an



T7fehge erected laterally along one side of the load sorting device and in
opposed relation to the travel passage, the safety fence being provided
with a criane control panel and an access door. According to this known
arra&ngenment, it is possible to carry out delivery of |oad between any
particular | oad storing space and the |oad sorting device by operating the
| oad handling nobile crane through control fromthe crane control panel.
For mai ntenance and checking of the rack and nobile crane, an oper at or
opens the access door for entry in the travel passage while the nobile
crane is held in its non-operating state. Inputting of instructions to the
crane control panel is carried out in such a way that a node switch for
swi t chi ng fr epegatendorens \theodecess daaradoexentmpdin &l Erevel cpassaged a
finish swtch manipul atabl e at the end of an operation are mani pul ated to
while the mobile crane is held in its non-operating state.

Inputting of instructions to the crane control panel is
carried out in such a way that a mode switch for switching from a
load entry mode to a load exit mode and vice versa and a finish
switch manipulatable at the end of an operation are manipulated to
give instructions as to the mode of required operation, i. e.,
load entry or load exit, and as to operation ending, and in
addition a particular number for the load storing space into or
from which a load is to be placed or withdrawn is input by using a
rack number card in which the-rack number is printed in bar code,
such card being provided for each respective load storing space.

Rack number cards are kept in orderly arrangement in a card
holding case disposed adjacent'the warehousing installation.

In carrying out load entry and delivery operations, the
operator determines the desired rack number from the name of
goods written in a load entry/delivery slip and according to an
item— rack number list, takes out a rack number card
corresponding to the rack number from the card holding case
through card search, causes the rack number card to be read by a
bar code reader, and then inputs the rack number to the crane
control panel. After the load entry/delivery operation is
executed, the rack number card is put back into position in the
card holding case. Inventory management is carried out by hand

writing the name of goods and quantity received or delivered in a



-give instructions as to the node of required operation, i. e., load entry

-.or |load exit, and as to operation ending, and in addition a particular

" number for the |load storing space into or fromwhich a load is to be placed.
of withdrawn is input by using a rack nunmber card in which the rack nunber
Is printed in bar code, such card being provided for each respective | oad
storing space. Rack nunber cards are kept in orderly arrangenent in a card
hol di ng case di sposed adj acent the warehousing installation. In carrying
out load entry and delivery operations, the operator determ nes the desired
rack nunber fromthe nane of goods witten in a |load entry/delivery slip
and according to an item rack nunber |ist, takes out a rack nunber card
cor r espondi ngohbréohesheatk athabked ft@rbhieheackruuitmrdicagdcase t hrough card
search, causes the rack nunber card to be read by a bar code reader, and
t hen i nputs the How&vemyrisaicht pride antapracvice clnysdivels. aApreblamdhiasad
entry/delivery operation is executed, the rack nunber card is put back into
position in wheng rack-number card may sometimes be fetched, instead of the
~ desired rack-number card, out of a series of rack number cards

“arranged in the card holding case. Another problem is that the

rack number card taken out may be improperly placed back into the

card holding case or may be left unreturned to the card holding

case. All these problems are likely to occur from or in

connection with the use of rack-number cards.

Further, the prior art system requires some operations to be
carried out by the operator. That is, the operator must check to
see that the name of goods for each load is correct in relation
to the corresponding rack number and must also maintain control

|
sheets in order. This naturally results in poor operating
efficiency and is likely to induce operational errors.
DISCLOSURE OF THE INVENTION ‘

It is a primary object of the invention to provide an
automatic warehousing system and an bperating file therefor which
eliminates all inconveniences arising from the use of rack number
cards and provides for improvement in the operating efficiency of
the operator.

In order to accomplish this object, according to the invention
there is provided an automatic warehousing system comprising a
rack having a plurality of load storing spaces, load handling

means for handling goods for entry into and delivery from the load.



card hol ding case. Inventory managenent is carried out by hand witing the
name of gpods and quantity received or delivered in a -2- control sheet
attached .t'o the rack nunber card. However, such prior art practice involves
a problemthat a wong rack-nunber card may sonetines be fetched, instead
of the desired rack-nunber card, out of a series of rack nunber cards
arranged in the card hol ding case. Another problemis that the rack nunber
card taken out may be inproperly placed back into the card hol ding case or
may be left unreturned to the card holding case. Al these problens are

i kely to occur fromor in connection with the use of rack-nunber cards.

Furt her,

the prior art systemrequires sone operations to be carried out by

t he operat or. SERELDE sSP3GRs HichaRopaid dtackheaktable having codes formed

- therein corresponding'to the goods, input means for inputting

operation modes and said codes corresponding to the goods, and
control means which performs management of each of said load
storing spaces in said rack and goods stored in each load storing
space according to an operation mode signal and a code signal
corresponding to the goods, input from said input means, and which
controls load entry and delivery operations of said load handling
means. |

According to such arrangement, management of any load storing
space of the rack and goods stored in the load storing space is
carried out by the control means in response to.an operation mode
signal and a code signal corresponding to the goods which are
input from the input means. THerefore, the operator can carry
out load entry and delivery operations by locating from the file
through search a code corresponding to the goods and inputting
the code and a relevant operation mode, without giving attention
to the rack number for the load storing space and without using
anx‘such rack number card as has conventionally been used.
Fﬁf%hermore, the arrangement of the invention involves less
operational procedure than the prior art arrangement and provides
for improvement in operating efficiency.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a layout view of an automatic warehousing systenm

representing one embodiment of the present invention;



see.that the name of goods-for each load is correct in relation to the
correspondlng rack nunber and nust also maintain control sheets in order.
Thi's naturally results in poor operating efficiency and is likely to i nduce
operational errors. DISCLOSURE OF THE INVENTION It is a prinmary object of
the invention to provide an automati c warehousi ng system and an operating
file therefor which elimnates all inconveniences arising fromthe use of
rack nunber cards and provides for inprovenent in the operating efficiency
of the operator. In order to acconplish this object, according to the
I nvention there is provided an automatic warehousi ng system conprising a
rack having a plurality of |oad storing spaces, |oad handling neans for
handl i ng goods f &dGént 2yanhtd axred despearivelyonpehspéatide and front views
showing a safety fence portion of the automatic warehousing
system;

FIG. 4 is a side view in longitudinal section showing a
setting portion provided in the automatic warehousing system;

FIG. 5 is a side view in longitudinal section showing a file
housing portion of the automatic warehousing system;

FIG. 6 is a front view of a control panel in the automatic
warehousing system;

FIG. 7 is a block diagram showing a control arrangement in the
automatic warehousing system;

FIG. 8 is a perspective view of an operating file for the
automatic warehousing system;'

FIGS. 9A and 9B are perspeétive views showing front cover and
back cover portions of the operating file for the automatic
warehousing systenm;

FIG. 10 is a plan view showing a code sheet of the operating
file for the automatic warehousing system;

. FIG. 11 is a plan view showing one side of an item sheet of
the operating file for the automatic warehousing system;

FIG. 12 is a plan view showing the other side of the item
sheet of the operating file for the automatic warehousing
systen;

FIG. 13 is a plan view showing by way of example particulars

written on one side of the item sheet of the operating file for



. storing Spéces within said rack, a table havi ng codes forned therein :
corresponding to the goods, input. neans for inputting operation nodes and.
sai‘d codes corresponding to the goods, and control means which perforns
managenent of each of said |oad storing spaces in said rack and goods
stored in each |load storing space according to an operation node signal and
a code signal corresponding to the goods, input fromsaid i nput neans, and
whi ch controls |oad entry and delivery operations of said | oad handling
means. According to such arrangenent, managenent of any |oad storing space
of the rack and goods stored in the |oad storing space is carried out by
" the control nmeans in response to an operation node signal and a code signal
cor r espondi nghieo aubemgbbe siarsholusédng sysism;f rom t he i nput means. Therefore,
the operator can carry out load entry and delivery operations by |ocating
fromthe file thF3Gghl4eks eh perepdetive raispostioning otheoppratidngnfiile for
inputting the code and a rel evant operation node, W thout giving attention
the automatic warehousing system when it is opened;

FIG. 15 is a flow chart illustrating the manner of operation
of the control arrangement in the automatic warehousing systenm;

FIG. 16 is a flow chart illustrating the operational procedure
for the automatic warehousing system;

FIGS. 17 and 18 are perspective views showing other
embodiments of the operating file for the automatic warehousing
system according to the invention, wherein the operating file is
shown opened;

FIG. 19 is a plan view showing a bar code label in another
embodiment of the operating file for the automatic warehousing

|
system according to the invention;

FIG. 20 is a perspective view showing another embodiment of
the operating file for the automatic warehousing system according
to the invention, wherein the operating file is shown opened;

FIG. 21 is a side view showing a rack portion of an automatic
warehousing system representing another embodiment of the
invention;

FIG. 22 is a plan view showing a bar code label in the
operating file for the automatic warehousing system; and

FIG. 23 is a perspective view showing the operating file for
the automatic warehousing system when the file is opened.

BEST MODE FOR CARRYING OUT THE INVENTION



~to the rack number for the |oad storing space and without using any'such

- rack nunmper card as has conventionally been used. Furthernore, the

arrangeneht- of' the invention involves |ess operational procedure than the.
prier art arrangenent and provides for inprovenment in operating efficiency.
BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a layout view of an automatic
war ehousi ng system representi ng one enbodi nent of the present invention;

-4-

FIGS. 2 and 3 are, respectively, perspective and front views show ng

a safety fence portion of the automatic warehousing system FIG 4 is a
side view in longitudinal section showing a setting portion provided in the
aut omati ¢ war ehousi ng system

An automatic warehousing system, as FIG. 1 layout diagram
shows by way of example, comprises a rack 2 having a multiplicity
of load storing spaces 1 defined in vertically and horizontally
ad joining relation therein, a delivery table 5 disposed in a
sorting station 9 located externally of one end of the rack 2
which is employed in carrying out delivery of load 4 from and to
a loading and unloading vehicle 3, such as a forklift truck, a
crane 6 or a load handling device movable on a predetermined path
10 along the length of the rack 2 for delivery of the load U4 from
the delivery table 5 onto any of the load storing spaces 1 in the
rack 2 and vice versa, a safety fence (safety enelosure) T
disposed opposite to each end of the predetermined path 10 and
having a U-shaped configuration in plan view which is provided to
ensure safety of the operator,'and a control unit 8 which
transmits and receives signals to and from the crane 6 through an
optical transmission device to thereby control the crane 6.

The safety fence 7 disposed on the sorting station 9 side, as
may be seen from EIGS. 2 to 5, comprises side fences 11 located at
bogp sides of the predetermined path 10, unit frames 12 connected
teﬂkhe outer ends of the side fences 11, and a front frame 13
interconnecing the lower ends of the unit frames 12 and having an
upstanding portion. The control unit 8, which is provided on the
ground side, is disposed adjacent one side of the front frame 13.

Disposed adjacent the other side of the front frame 13 is a

door structure 15 which is hinged on the ground-side control unit



FIG 5 is'a.side_vieM/in | ongi t udi nal section showing a file housing

portion of the autonmatic warehousing system FIG 6 is a front view of a

control panel in the automatic warehousing system FIG 7 is a block

di agram showi ng a contr ol rangenent in the automatic warehousi ng system

FIG 8 is a perspective view of an operating file for the automatic

war ehousi ng system FIGS. 9A and 9B are perspective views show ng front

cover and back cover portions of the operating file for the automatic

war ehousi ng system FIG 10 is a plan view showi ng a code sheet of the

operating file for the automatic warehousing system FIG 11 is a plan view

showi ng one side of an item sheet of the operating file for the automatic

war ehousi ng sy ieig akl G fidr itkeiagpbivoted waskoahdof arzh doreppenileg aind he

item sheet of the operating file for the automatic warehousi ng
closing movement. A manual lock device 16 for keeping the door
structure 15 at its closed position is provided at a location
opposite the set of hinges 1U.

The door structure 15 is flat plate-shaped and, in
continuation to the top end thereof, there is provided an
elongate table 17 which projects toward the rack 2. As FIG. 4
shows, the table 17 is formed thereon at a location adjacent the
ground side control unit 8 with a setting portion 18 adapted for
setting therein a handy-type code reader 19 connected to the
ground side control unit 8. The setting portion 18 is recessed
after the shape of the code reader 19 so as to permit the code
reader 19 to be fitted therein. The code reader 19 is connected
to the ground side control unié 8 through a cord 20. It is noted
that the code reader 19 may be separably connected to the ground
side control unit 8.
A file holding device 21 is disposed on the table 17 at a

location spaced apart from the ground side control unit 8. As
FIG. 5 shows, the table 17 is formed with a laterally extending
recess 22 having a large width L which has an elongate slit-like
insertion hole 23 formed at its bottom, the insertion hole 23
having a narrower width £ than the recess 22 and extending in the
vertical direction. A box-shaped holding portion 24 is fixed to
the door structure 15 through a connecting member 25, a top end

opening 24A of the holding portion 24 being in communication with

- 8 -



Néysgenf FIG 13 is a pl an view showi ng by way of exanple particulars
witten on one side of the itemsheet of the operating file for -5- t he
aut'omati ¢’ war éhousi ng system FIG 14 is a perspective V|eM/shomnng t he:
operating file for the automati c warehousi ng systemwhen it is opened; FIG
15 is a flow chart illustrating the manner of operation of the control
arrangenent in the automatic warehousing system FIG 16 is a flow chart
illustrating the operational procedure for the automatic warehousing
system FIGS. 17 and 18 are perspective views show ng other enbodi nents of
the operating file for the automatic warehousi ng system according to the
I nvention, wherein the operating file is

the insertion hole Zg '

A file adapted for being received in the holding portion 24
through the insertion hole 23 is provided which is, for example,
an operating file 26. A plurality of such files 26 ( two in
number in the present embodiment ) may be housed in the holding
portion 24. It is arranged that when the operating files 26 are
received in the holding portion 24, their top ends are positioned
lower than the surface 17A of the table 17 and within the recess
22.

As shown in FIG. 8, each of the operating files 26 comprises a
plurality of item sheets 27 for use in inputting instructions,
such as 'load entry and load exit, an operating manual 28 for the
automatic warehousing system, index sheets 29, memo sheets 30,
and a bag-like sheet 31, '

Attached to the back of front cover 32 of the operating file
26 is a pouch 34 for holding code sheets 33 as shown by way of
example in FIG. 9A, attached to the back cover 35 of the file 26
are pockets 37 for holding, for example, pens 36.

.. Each item sheet 27, as shown in FIGS. 11 and 12, has on one
side thereof a plurality of columns 38 printed each of which has
an upper portion designed for entry in writing of name of goods
and item number with respect to load U4 and a lower portion
designed for putting thereon an adhesive back-coated bar-code
label 33A released from a code sheet 33, each column 38

corresponding to one name of good or one item with respect to the

-9 -



-shown opened; FIG 19 is a plan view showing a bar code |abel in another
.enbodi nent of the operating file for the automatic warehousi ng system
according to the'invention; FIG 20 is a perspective view showi ng anot her

enbedi nent of the operating file for the automati c warehousi ng system
according to the invention, wherein the operating file is shown opened;

FIG 21 is a side view show ng a rack portion of an automatic warehousing
system representing anot her enbodi nent of the invention; FIG 22 is a plan
vi ew showi ng a bar code | abel in the operating file for the automatic

war ehousi ng system and FIG 23 is a perspective view show ng the operating
file for the autonatic_ warehousing systemwhen the file is opened. BEST
MODE FOR CARRwadciolwhieh solumaTienhereinafter referred to as item column),

and has on the other side thereof a plurality of bar codes
printed including operation bar codes 39 for setting particulars
of operation, ete, and numerical bar codes U0 for setting
quantity of loads 4 to be handled, etc. _Each item column 38 is
used in such a way that name of goods (for example, radio, or
electronic digital computer as in FIG. 13) is writen by pen 36
with respect to load 4 to be stored in the automatic warehousing
system, with an adhesive back coated bar-code label 33A released
from a code sheet 33 being sticked on as above stated. It is noted
that bar codes on indivudual bar code seals 33A are differenﬁ
from one another. Particulars to be written in item columns 38
are not limited to name of goods and may bé kind of load 4, item
number, or the like that can identify the load 4.

Instruction inputting to the ground-side control unit 8 is
carried out basically by inputting a bar code contained in the
operating file 26 through the bar code reader 19. For the purpose
of instruction inputting, initially the operator stands in front
ofﬁphe door structure 15 and takes out operating file 26 from the
hdiﬁing device 21. To take out the operating file 26, the
operator positions his hand in the reoeéé 22. Then, the
operating file 26 is placed on the table surface 174 and opens the
file 26 at the desired item sheet 27 page. When the file 26 is
opened at this item sheet 27 page on which a relevant item column

38 is formed, as shown in FIG. 14, bar codes 39, 40 for setting

-1 0 -



“An automatic war ehousi ng system as FIG 1 | ayout di agram shows by way of
exanple conprlses a rack 2 having a nultiplicity of |oad storing spaces 1
defined in vertically and horlzontally adjoining relation 'therein, a

del =very table 5 disposed in a sorting station 9 |ocated externally of one
end of the rack 2 which is enployed in carrying out delivery of load 4 from
and to a |l oading and unl oadi ng vehicle 3, such as a forklift truck, a crane
6 or a load handling device novable on a predeterm ned path 10 along the
length of the rack 2 for delivery of the load 4 fromthe delivery table 5
onto any of the | oad storing spaces 1in ghe rack 2 and Vlﬁe vgrs? tﬁ

safety fence (safety enc] osure di sposed opposite to each end o e
prede?errﬁ ned£ &t reqwingsy opgie gpnamgd;ha@é B respecfurtax ithe ppepation/iofwthe
which is prOV|d d to ensu safety of the qgperator, and a control unit 8

r
whi ch transni 84 %’ﬁ%l ]r%c?@lr\?gguﬂ%a‘-}@tieﬂ and feprmetidng sasticulansugl she
operation are always present at the opposite page. Therefore,

necessary bar code reading is completed only upon reading of the
opposite two pages and, any wrong setting, if made at all, can
readily be corrected. The trouble of changing one rack number
card with another, as has hitherto been encountered, is
eliminated and operating efficiency can thus be improved.

Accordingly, the operator is enabled to easily carry out load
entry / delivery setting by fetching the code reader 19 placed in
the setting portion 18 and causing the code reader 19 to read the
operation bar code 39 and numerical bar code 40 for the load I,
and the bar code on the bar code label 33A in the item column 38,
which bar codes are printed on|the relevant opposite pages.

The required load entry / delivery operation can be performed
in this way, and the operator returns the code reader 19 to the
setting portion 18 and places the operating file 26 after use
thereof back into the holding device 21 for storage therein.

”‘Upon'being so placed back into position, the top side of the
opé}ating file 26 is positioned lower than the table surface 17A
and within the recess 22. Since the code reader 19 is placed in
the setting portion 18 which is located adjacent the ground-side
control unit 8, the table surface 17 can be utilized for placing
any other item thereon and can also be readily utilized in such a

way that one of the plurality of operating files, when taken out,



optical transm ssion device to thereby control the crane 6. The safety.

- fence 7 disposed on the sorting station 9 side, as may be seen fromFIGS. 2
to 5, conprises side fences 11 |ocated at both sides of the pr edet er m ned
path 10, unit frames 12 connected to the outer ends of the side fences 11,
and a front franme 13 interconnecing the | ower ends of the unit frames 12
and havi ng an upstandi ng portion. The control unit 8, which is provided on
the ground side, is disposed adjacent one side of the front frame 13.

- Di sposed adj acent the other side of the front frame 13 is a door structure
15 which is hinged on the ground-side control unit -7 8 side at 14 for

ock devi oo 16 PURCRBCHG PhiRBobROLE tace 18Kt i ts ol osed posi tion is

provided at a loﬁ%ﬁh?&namqe and checking of the rack 3 and crane 6 can be
carried by the operator unlocking the lock device 16 and opening
the door structure 15 to enter the predetermined path 10. In
this case, there is no possibility of the code reader 19 falling
off due to vibrations caused by opening and closing movement of
the door structure 15, because the code reader 19 is fitted in the
setting portion 18 recessed near the pivot points for door
opening and closing and adjacent the ground-side control unit 8.

On the surface of the control unit 8, as FIGS. 2, 3 and 6
show, there is provided a control panel 41 which is equipped with
a liquid crystal display U2 for display of operation mode status
and failure and a manual control device 43 for use during manual
mode operation in which the code reader 19 is not used.
The manual control device 43 comprises an operation mode

setting switch 44 for setting respective modes of operations,
such as load entry, load exit, picking and replenishment entry,
and quantities of incoming and outgoing goods, a ten—key switeh
MSA a clear switch 46, and a set switch U7 and, in addition, a
sd;;en setting switch 48 (including a function calling switch and
a page turning switch), a cursor shifting switéh 49, and a control
switch 50 for starting, cycle ending, abnormality status
releasing, and shift controiling. The control panel 41 also has a
key switch 51 forlselecting a remote mode to be set by using the

control panel 41, an on-line mode to be set in response to a set



. opposite the set of hinges 14. The door structure 15 is flat plate-shaped
and, in continuation to the top end thereof, there is provided an el ongate
table 17 which’ projects toward the rack 2. As FIG 4 shows, the table 17
is kormed thereon at a | ocation adjacent the ground side control unit 8
with a setting portion 18 adapted for setting therein a handy-type code
reader 19 connected to the ground side control unit 8  The setting portion
18 is recessed after the shape of the code reader 19 so as to permt the

. code reader 19 to be fitted therein. The code reader 19 is connected to the
ground side control unit 8 through a cord 20. It is noted that the code

fi e hol ding Bidlo 12eR & RIS GOBITBh L Bhe 1/ BONR)at OB 4 GKIEA Bpdecin
Formed with AL SUEGHENH 1BreBBLs LT AVtemdsanohroRE1AYEEh &0 oh
has an elonga{ﬁﬁfﬂétorligﬁps 52 for indicating "in operation" and “abnormal".
An emergency stop switch 53 is provided beneath the control panel
41. These components are connected to the control unit 8 as shown
in FIG. 7. |
As can be seen from FIGS. 2 and 3, an operator unit 54 for the
delivery table 5 is provided on the top of one of the unit frames
12. This operator unit 54 is provided with an indicator lamp 55
indicating the mode of operation, and an ending switch 56 for
inputting the ending of operation. The indicator lamp 55 and
ending switch 56 are connected to the control unit 8 as shown in
FIG. 7.
Nextly, the ground-side coﬁtrol unit 8 will be explained with
reference to the block diagram of FIG. 7. |
A control 57 fetches operating data preset in a set data
memory 58 which consist of operation mode, code for name of goods
or item number with respect to load 4, and quantity of the load
I, and controls the crane 6 via an input/output 60 and an optical
transm1331on unit 61 on the basis of the operating data, status
detection data input from the crane 6 through the input/output 60
and optical transmission unit 61, and item name— rack number data
stored.in a data management block 63 which consists of number of
load storing space 1 and name of the goods or item number with

respect to the load 4. Simultaneously, the control 57 controls



insertion hole 23 forned at its bottom the insertion hole 23 having a
narrower .wW dth [err] than the recess 22 and extending in the vertical
direction. A box-shaped hol ding portion 24 is fixed to the door structure
15 &hrough a connecting nmenber 25, a top end opening 24A of the hol ding
portion 24 being in conmmunication with the insertion hole 23. Afile
adapted for being received in the holding portion 24 through the insertion
hole 23 is provided which is, for exanple, an operating file 26. A
plurality of such files 26 ( two in nunber in the present enbodi nent ) may
be housed in the holding portion 24. It is arranged that when the operating
their top ends are

posi 11 oned | ofF {HEFPatNE JARPACES 1 B G HEAREH clIVENsAdY RERRESTARS debess
22. stored in a data management block 63 that consist of goods name or
item number with respect to the load 4 and quantity of the load
4, on the basis of executed operating data.

A setting blogk 6l causes operating data input from a host
computer (not shown) via a data transmitter 65 to be sequentially
stored in the set data memory 58, when on-line mode is selected
by key switch 51, and causes operating data set through inputs
59, 66 by control signals from switches 44 to 47 or signals from
the code reader 19 to be stored in the set data memory 58.

A screen display block (display control means) 67, commanded
by operation mode signal and screeh setting signal input from the
control panel 41 through the input 59, edits data on the
operation mode screen, data of'function calling menu, and
inventory management data stored in the data management block 63
in accordance with a predetermined format which has been
prestored, and outputs the edited data to the liquid crystal
display 42 for display thereon. '

H‘Through the above described arrangement, the ground-side
cbﬂ£r01 unit 8 controls the crane 7 through the optical
transmission device 61 in response to operating data from the
host computer, control signals from switches Ul4—50, and/or input
signals from the code reader 19 for purposes of load entry and
delivery operations, and causes the indicator lamps 42, 52, 55 to

light for indication accordingly. When the emergency stop switch



e

As shown in FIG 8, each of the operating files 26 conprises a plurality of
itgnlsheets 27 for use-in inputting instructions, such as |oad entry and
"load exit, an operating manual 28 for the automatic warehousing system

i ndex sheets 29, nmenpo sheets 30, and a bag-like sheet 31, Attached to the
back of front cover 32 of the operating file 26 is a pouch 34 for hol ding
code sheets 33 as shown by way of exanple in FIG 9A attached to the back
cover 35 of the file 26 are pockets 37 for hol ding, for exanple, pens 36.
Each item sheet 27, as shown in FIGS. 11 and 12, has on one side thereof a
plurality of colums 38 printed each of which has an upper portion designed

for entry in witing of n of gogods and item punber with respect to | oad
4 and a | ower?ddst pBarakad ﬁwngo opdt Rty vheeddKernn QRaTEdion bk kihesat ed

Do o e Sh A (B RS FSE ERED P oupne o,
the ground-side control unit 8 stops all operations; and in the
case of trouble or failure occurrence, the control unit 8 causes
the liquid crystal display 42 to display the content of the
trouble, abnormality confirmation, and necessary recovery
procedure continually until the trouble has been corrected.

Operation of the control unit 8 in the case of the remote mode
being selected by key switch 51 will now be explained with
reference to the flow chart of FIG. 15.

First, it is verified that an operation mode signal for load
entry setting has been input (step — 1). After load entry
setting is verified, load entry setting mode is displayed on
liquid crystal display 42 (steﬁ — 2). When bar code signals for
item column 38 corresponding to the item name of load 4 and for
digits corresponding to the quantity of the load 4 are input, the
signals are stored as operating data (step— 3), and both code
number of the bar code in the item column 38 and the quantity are
displayed on the liquid crystal display U2 (step — 4). Then, on
thé’basis of the input operating data, an unoccupied load storing
space 1 is searched from item name - rack number data, and the
rack number for the unoccupied load storing space 1 is allotted to
the item, which is stored as item name — rack number data (step—

5), the allotted rack number being displayed on the liquid
crystal display 42 (step— 6). Subsequently, upon input of an



" load 4 (which colum is hereinafter referred to as itemcolum), and has on

‘the other  side thereof a plurality of bar codes printed including operation
bar codes 39 for setting particulars of operation, etc, and nunerical bar
codes 40 for setting quantity of |loads 4 to be handled, etc.. Each item
colum 38 is used in such a way that nanme of goods (for exanple, radio, or
electronic digital conputer as in FIG 13) is witen by pen 36 wth respect
to load 4 to be stored in the automati c warehousi ng system w th an
adhesi ve back coated bar-code | abel 33A released froma code sheet 33 being
sticked on as above stated. It is noted that bar codes on indivudual bar

PR A BT R O T SR G RANE

i tem number, o1y I Ne drickG bOharkfRobdeRE iy 4% 13ad éhtry instruction and a
rack number designated for storing the load 4 is output to the
crane 6 through optical transmission device 61 (step—? 8),
inventory management data being then updated (step — 9).
Thereafter, output to the liquid crystal display 42 is turned off
to erase display (step— 10).

If load entry setting is not verified at step — 1, it is
determined whether or not operation mode signal for load delivery
setting has been input (step—11). Upon load delivery setting
being verified, delivery setting mode is displayed on the liquid
crystal display (step —12). If load delivery setting is not
verified, it is determined whether or not operation mode signal
for picking setting has been iﬂput (step— 13). When picking
setting is verified, picking setting mode is displayed on the
liquid crystal display U2 (step— 14). If picking setting is not
verified, it is determined whether or not operation mode signal
for replenish entry setting has been input (step— 15). When
rgglenish entry setting is verified, replenish entry setting mode
is'displayed on the liquid crystal display 42 (step— 16). In the
case of delivery setting or picking setting or replenish entry
setting, if bar code signal for an item column 38 corresponding to
load 4 and bar code signal for digids corresponding to the |
quantity are input in turn, the signals are stored as operating

data (step—17). In the case of delivery setting, bar code signal



Instruction inputting to the ground-side control unit 8 is carried out
basical ly by inputting a bar code contained in the operating file 26

t hrough the baf code reader 19. For the purpose of instruction inputting,
initially the operator stands in front ofthe door structure 15 and takes
out operating file 26 fromthe hol ding device 21. To take out the operating
file 26, the operator positions his hand in the recess 22. Then, the
operating file 26 is placed on the table surface 17A and opens the file 26
at the desired item sheet 27 page. Wien the file 26 is opened at this item
sheet 27 page on which a relevant itemcolum 38 is fornmed, as shown in
FIG 14, bar codes 39, 40 for setting -10- the required operation node
with respect ¥OF tH&1igsecarresreidinge Ltauthesquantidyeneedi net destiopubind Fror

tti ticulars of th
setting par Itﬁgs é%se, coge number for bar code in the item column 38 and the

quantity involved are displayed on the liquid crystal display 42
(step —18). Then, on the basis of the operating-data, the rack
number of the space in which the outgoing load 4 is stored is
retrieved from item number — rack number data (step — 19), and
the retrieved rack number is diplayed on the liquid crystal
display 42 (step —20). Subsequently, a delivery command
consisting of a delivery instruction and the rack number of the
space in which the load 4 is stored is output to the crane 6
through the optical trénsmission device 61 (step—21). Upon input
of an operating signal from the ending switch 56 being verified
(step—22), it is verified whether or not the signal is for
delivery setting (step — 23). IWhere the signal not for delivery
setting, an entry command consisting of an entry instruction and
the rack number of the space in which the load 4 has been stored
is output to the crane 6 through the optical transmission device
22 (step —24), and then the item name — rack number data and
inygntry management data are updated (step —25). Thereafter,
sﬁgp—-10 is executed.

Operating procedure with the foregoing arrangement, and
operation of the control unit 8, in the case of load entry
operation and of load delivery operation will be explained with
reference to the flow chart of FIG. 16.

In load entry operation, the operator first confirms the load



: operatlon are al ways present at the opposite page. Therefore, necessary bar
“code reading is conpleted only upon reading of the opposite two pages and,
any wrong setting, if made at all, can readily be corrected. The trouble of
changi ng one rack nunber card wi t h anot her, as has hitherto been
encountered, i.s elimnated and operating efficiency can thus be inproved.
Accordingly, the operator is enabled to easily carry out |load entry /
delivery setting by fetching the code reader 19 placed in the setting
portion 18 and causing the code reader 19 to read the operation bar code 39
and nunerical bar code 40 for the |oad 4, and the bar code on the bar code

| abel 33A in the itemcolu 8, |ch bar codes_are r|nted on the
rel evant oppoé‘l F@cﬁé&% ar;aga?teaﬁg Pl $h¢ aptHal) Berds he Yréfesat teh neae

be perforned i IS oper at returns the code reader 19 to
thepsetti ng p t&'gﬁ gcégmf 310 i #5OF1RS %%‘ ﬁerlﬂsét[@

back 1t o the ol 'ng wgege%s%g og;oggrgﬁ%g RLeLE; (RSN RSLRY 59 Ara%% o
label 33A in position. As can be seen from FIG. 14, when the
operating file 26 is opened at item sheet 27, bar codes for
setting operation mode and particulars of operation with respect
to the automatic Wérehousing system are always present on the
opposite page. Therefore, by using code reader 19 the operator
can readily read operation bar eqdes and numerical bar codes, and
also bar codes in item column 38, then input the readings to
control unit 8. That is, entry operation mode is set by
operation bar codes 39, entry quantity by ﬁumerical bar codes 10,
item name of the load U4 to be strored by bar code in item column
38. Operating data for the opération mode are set by inputting
“set" of bar codes 39 by means of bar code reader f9. Input
operation data setting can be cleared by inputting "clear".

The control unit 8, in response to signhals from operation bar
codes 39 indicating entry operation mode, causes liquid crystal
dlsplay 42 to display entry operation mode, and in response to
81gnals from numerical bar codes 40 indicating quantity of goods
to be stored, causes the quantity to be dlsplayed, and in response
to signals from bar codes in item column 38, causes the liquid
crystal display 42 to display bar code number of the item name of
the load 4 to be stored.

The operator performs entry operation such that load 4 is



"~ operating file 26 is positioned |ower than the tabl e surface 17A and mﬁthin
"the, recess 22. Since the code reader 19 is placed in the setting portion 18

““which is l'ocatéd adj acent the ground-side control unit 8, the table surface

17 ¢an be utilized for placing any other item thereon and can al so be

readily utilized in such a way that one of the plurality of operating

files, when taken out, i s placed open on the table surface 17A.

Mai nt enance and checking of the rack 3 and crane 6 can be carried by the

operator unlocking the |lock device 16 and opening the door structure 15 to

enter the predeternmined path 10. In this case, there is no possibility of

the code reader 19 falling off due to vibrations caused by opening and

cl osi ng novenihéced Qhéleddueryt balekaiSe bysusbeg handliing vebitckedjeand9 is

fitted in the sefting portion 18 recessed near the pivot points for door
manipulates ending switch 56. Thereupon, the control unit 8
allots a rack number according to bar code signals from item
column 38, updates item name— rack number data, outputs entry
command signal to the crane 6 through optical transmission device
22, causes the load 4 to be transferred from delivery table 5 to
the allotted load storing space 1 for storage therein, and
updates inventory management data.

When a delivery slip is received, the operator, at sight of
the name written in the slip, searches item column 38 of itenm
sheet 27 in operating file 26, causes bar code reader 19 to read
bar codes 39 for delivery operation in the opposite page,
quantity bar codes U0, and bar codes in the retrieved item column

38, and inputs “set " of bar éodes 39, whereby operation data
for the delivery operation mode are input to the control unit 8.
The control unit 8 causes the iiquid crystal display U42 to displéy
delivery operation mode when delivery operation mode is

determined through operation bar codes 39, to display quantity of
thg‘goods to be delivered, when the quanity is determined through
siéﬁals from numerical bar codes 40, and to display code number

of the bar code corresponding to the item name of the 1oad 4 to

be delivered. Then, the rack number with respect to the load 4

to be delivered is searched from item name - rack number data

according to bar code signals of item column 38, and same is

caused to be displayed, and a delivery command signal is output to

-1 9 -



~.openi ng and cl osing and adj acent the ground-side control unit 8 On the
surface .of the control unit 8, as FIGS. 2, 3 and 6 show, there is provided
a control *panel 41 which is equipped with a liquid crystal display 42 for
displ ay of operation node status and failure and a manual control device 43
for use during manual node operation in which the code reader 19 is not
used. The manual control device 43 conprises an operation node setting
switch 44 for setting respective nodes of operations, such as |oad entry,

| oad exit, picking and replenishnment entry, and quantities of incom ng and
out goi ng goads, a ten-key switch 45, a clear switch 46, and a set switch 47
and, in addition, a screen setting switch 48 (including a_fung%ion cal ling

swi tch and a thegeranend nEfll’é%&tht{?? @P’éiﬁas]prtrﬁﬁﬂﬁﬁﬁbo%yﬁqvéﬁ’% rand a

and shi 1 cont roMheRGLOARe! SnthE! Tpavel L bel HeBS KAcceL A SPtER G Tor

ﬁgggct Lngeasgferﬁlty%pgggg%eg 5{3 g‘, S%tgg ycgr?ti.r%% to?'e tﬁgné{'gt%e %I tﬁ%’ cgﬂ]troorﬁfl | ne
unit 8, the operator carries out'delivery operation by using
handling vehicle 3 for shipment of the load 4. The operator then
manipulates ending switch 56 to input operation end to the
control unit 8. Control unit 21 updates the item name-— rack
number data and inventory management data.

In this way, the control unit 8 performs management of load

storing spaces 1 in rack 2 and of loads 4 stored.in the load
storing spaces 1 in responce to code signals input from the code .
reader 19, that is, item name —rack number management, so that
the operator can carry out setting input to the control. unit 8
simply by inputting item name ahd without considering rack number
of load storing space 1, and can easily perform inventory
management through item name — quantity management. Furthermore,
the arrangement of the invention involves less operational
procedure than the prior art arrangement, and this provides for
imp#ovement in operating efficiency.

..¢In case that operating file 26 cannot be used due to, for
example, failure of code reader 19, or during the process of
maintenece and checking of code reader 19, instruction inputting
to the ground-side control unit 8 can be carried out through
control of switches 4l —51, and 53 of the manual control device

43, whereby the required load entry and delivery operations can be
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- 12 - signal froma host controller (not shown), or a foreign node in
whi'ch the automatic warehousing systemis not enployed, and indicator |anps
52 for indicating "in operation” and "abnornmal". An enmergency stop switch
53 js provided beneath the control panel 41. These conponents are connected
to the control unit 8 as showmn in FIG 7. As can be seen fromFIGS. 2 and

3, an operator unit 54 for the delivery table 5 is provided on the top of
one of the unit franmes 12. This operator unit 54 is provided with an

i ndicator lanp 55 indicating the node of operation, and an ending switch 56
for inputting the ending of operation. The indicator |anp 55 and endi ng

switch 56 are connected to the control unit 8 as shown in FIG 7.
satisfactorily carried out.

Nextly, the manner of preparation of item sheet 27 in the case
where different kinds of loads 4 are to be stored in one load-
storing space will be explained.

Where different loads ¥ are to be stored in mixture, as FIG.
17 illustrates, item names of loads U4 to be stored are written in
item columns 38 for the loads U4 and identical code labels 334 are
sticked on in the item columns. In the FIG. 17 example,
"terminal" and "AC adapter" are to be stored in mixture, and
identical 1— 0012 bar code labels 33A are sticked on in the item
columns.

By affixing identical bar code to the item columns for
different loads U4 stored in same storing space in this way, one
load storing space 1 is managed in relation to .one bar code. _
Thus, by reading one code corresponding to different kinds of
loads U4 stored in mixture, it is possible to carry out load entry
and delivery operations with respect to loads U4 stored in mixture
in one load storing space 1. This naturally leads to improved
operating efficiency.

-L:In FIG. 18, item sheet 27 has item columns 38 adapted for
entry of all item names with respect to loads 4 to be stored in
mixture, and one bar code corresponds in common to all loads #
stored in mixture. In the example shown in FIG. 18, "AC adapter"
, Yearth teminal™ and "amplifier" are stored in mixture. An index

indicating "mixture" is shown attached to the item sheet 33.

-2 1 -



Nextly, the ground-side control unit 8 will be explained with reference to
t he. bl ock dlagran1of'FIG. 7. A control 57 fetches operating data preset in
a set data menory 58 which consist of operation node, code for nane of
goods or item nunber with respect to |load 4, and quantity of the |oad 4,

and controls the crane 6 via an |nput/output 60 and an opti cal transn155|on
unit 61 on the basis of the operating data, status detection data input
fromthe crane 6 through the input/output 60 and optical transm ssion unit
61, and item nane- rack nunber data stored in a data managenment block 63
whi ch consists of number of |oad storing space 1 and name of the goods or

I tem nunber with

controls -1 3- ﬁ?%é%i%fqaf gﬂ% @pep&rﬁ%cgéul méélarﬂ}e%ggl EE;['lh é?f{]r&frrfvl of item

management dajidues or item numbers for different kinds of loads stored in one
load storing space 1 in this way permits easy management of loads
I stored in one load storing space 1 under one bar code; and by
reading the bar code it is possible to carry out entry and
deliver operations with respect to the loads 4 stored in mixture
in one load storing space 1. Thus, the operator need not conduct
item name— rack number management as has hitherto been required.
This naturally contributes toward improvement in operating
efficiency.

Where item names of all loads U4 to be stored in a plurality of
automatic warehousing systems are filed in operating file 26, for
the purpose of discriminating the warehousing systems one from
another, each bar code label 3§A is formed with a code for system
number in conjunction with the code corresponding to item name, as
shown by way of example on enlarged scale in FIG. 19. Therefore,
the operator can discriminate automatic warehousing system in
which loads U4 of same item name are stored, one from another.
Further, as FIG. 20 shows, it is possible to file in one operating
flle the item names of all loads U4 stored in different automatic
warehousing systems by, for example, arranging them in
alphabetical order (item name of terminal is shown in FIG. 20),
so that items names are made easy to read and easy to retrieve.
‘This also cotributes toward improvement in operating efficiency.

In the case where, as shown in FIG. 21, the rack 2 has two



'stored in a data managenent block 63 that consist of goods name or item’
" number with respect to the load 4 and quantity of the load 4, on the basis
- of executed opérating data. A setting bl ock 64 causes operating data input
froma host computer (not shown) via a data transmtter 65 to be
sequentially stored in the set data nenory 58, when on-line node is
sel ected by key switch 51, and causes operating data set through inputs 59,
66 by control signals fromswitches 44 to 47 or signals fromthe code
reader 19 to be stored in the set data nenory 58. A screen display bl ock
(display control neans) 67, conmanded by operation nmode signal and screen
setting signal input fromthe control panel 41 through the input 59, edits

data on the optfhsi¥h lasdesteries spases of fonciaass 8AI of nkeighear, lead

i nventory managenent data stored in_the data managenent bl ock 63 in
accordan)c/e Wi ﬁgl§$$rag@2ttgpn£ﬁgﬁp fofr ARedwAtering spsces pBekonrandsalg of

opiputs the efonsd (GAF nelght? 1n Brdar tYbacitltRe btoring of Toads’
according to their height, it is arranged that, as shown in FIG.
22 on enlarged scale, code numbers of code labels 33A are
classified into code numbers whose most significant digid is 5 or
above and code numbers whose most significant digid is less than
5, the former code numbers being for use with loads of higher load
height and the latter for use with loads of lower load height.
Therefore, the operator can select a bar code label 33A according
to the height of each load and stick on the label in position, as
shown in FIG. 23 in which a code number having a digit level of
5000 is selected for a terminal having higher height and a code
number having a digit level ofIO is selected for an AC adapter
having lower height). With application of bar code labels 33A
according to load height, management of load storing spaces 1 of
the rack 2 is carried out by the control unit 8 through bar codes
in a manner matching the item names and load height of loads 4.
Thgrefore, when carrying out entry and delivery operations with
re;peet to loads having different heights, the operator is no
longer required to make such troublesome control of item names
and load storing spaces of the rack 2 as has hitherto been
required, and can operate with improved efficiency.

In the foregoing embodiment, bar codes are used; but it is

understood that other kinds of codes, such as color codes,
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ThrQugh the above described arrangenment, the ground-side control unit 8
controls the crane 7 through the optical transm ssion device 61 in response
to operating data fromthe host conputer, control signals fromswtches 44-
50, «and/or input signals fromthe code reader 19 for purposes of |oad entry
and delivery operations, and causes the indicator |anps 42, 52, 55 to |ight
for indication accordingly. Wen the emergency stop switch -1 4- 53 is
operated during load entry / delivery operation, or when sone trouble or
failure should occur with respect to the crane 6, the ground-side control
unit 8 stops all operations; and in the case of trouble or failure
occurrence, the control unit 8 causes the liquid crystal display 42 to
display the OB @PdtﬁgafﬁQﬁﬁﬂse,méMnb?rﬁﬂﬁd3Anﬁ§ﬂaﬁrOﬁibanncaﬂad.necessary
recovery

- 2 4 -



procedure -continually until the trouble has been corrected. Operation of
- thé control unit 8 in the case of the renpte node being sel ected by key
swi-tch 51 will now be explained with reference to theftowchart—of FG

15.  First, it is verified that an operation node si-gn y '
setting has been input (step - 1). After load entry tﬂ““’@l’mﬁwﬂ‘gmed

| oad entry setting node is displayed on liquid cryst ep -
2). When bar code signals for itemcolum 38 corresponding to the item nane

of load 4 and for digits corresponding to the quantity of the load 4 are
I nput, the signals are stored as operating data (step- 3), and both code

nunber of the ba de_i he Jt.em columm 38 and the quantity are di splayed
on the liquid cr@@%elf%ié%éiﬁ%q4ég(step - 4). Then, on the basis of the

Bl oner a1, 0 GaL AR RRAN USSR i Wt Bty SeRREloNb{ A
f;grk' 28 ms)gfc alt%aria?Sit%g:O@Ptf&a& Atbhénk! SMced) AlbaliShahdl fith FeahkefHRaM® -
handling goods for entry into and delivery from the load storing
spaces within said rack, a table having codes formed therein
corresponding to the goods, input means for inputting operation
modes and said codes corresponding to the goods, and control
means which performs management of each of said load storing
.spaces in said rack and goods stored in each load storing space
according to an operating mode signal and a code signal
corresponsing to the goods, input from said input means, and
which controls load entry and delivery operations of said load
handling means.
2. An automatic warehousiﬂg system comprising a rack having a
plurality of load storing spaces, load handling means for
handling goods for entry into and delivery from the load storing
spaces within said rack, a table having codes formed therein
corresponding to the goods, input means for inputting operation
modes, digital codes, and codes corresponding to the goods, and
co££rol means which performs inventory management with respect to
the load storing spaces of said rack on the basis of a operation
mode signal, a digitalized quantity signal, and a code signal
corresponsing to the goods, input from said input means, and which
controls load entry and delivery operations of said load handling

mneans.



"5),,the allotted rack nunber bei ng di splayed on the Iiquid crystal display
42 (step- 6). Subsequently, upon input of an -1 5- operating signal from

ending swi'tch 56 being verified (step- 7), a |oad ent+y—eerrand—consisting
of a load entry instruction and a rack nunber designa he
load 4 is output to the crane 6 through optical trans \mm ﬂ[’lﬁﬂ
(step- 8), inventory managenent data being then updat M Sk
Thereafter, output to the liquid crystal display 42 is turned off to erase
display (step- 10). If load entry setting is not verified at step - 1, it
i s determ ned whether or not operation node signal for |oad delivery
setting has been input (step- 11). Upon |load delivery setting being .
verified, deliver3, sdnt pugonatic ivanghopsapgdsystenmheompyising a rack having a
plurality of load storing spaces, load handling means for
handling goods for entry into and delivery from the load storing
spaces within said rack, a table having formed therein operation
modes, digital codes, and codes corresponding to the goods, input
means for inputting said operation modes, digital codes, and
codes corresponding to the goods, and control means which performs
inventory management with respect to the load storing spaces of
said rack on the basis of a operation mode signal, a digitalized
quantity signal, and a code'signal corresponsing to the goods,
input from said input means, and which controls load entry and
delivery operations of said load handling means.
| L. An automatic warehousing system comprising a rack having a
plurality of load storing spaces, a load sorting station disposed
externally of one end of the rack, load handling means movable on
a predetermined path extending along the front side of said rack
and load sorting station and operative to handle goods for entry
into and delivery from the load storing spaces of said rack, and
a safety fence disposed externally of said load sorting station
and opposite to one end of said predetermined path, said safety
fence being equipped with a control unit to which a code reader is
removably connected and with an openably closed door structure,
said door structure being equipped with a holding device for a

file formed with codes corresponding to goods.

5. An automatic warehousing system comprising a rack having a



crystal display (step - 12). If load delivery setting is not verified, it
- is determ ned whether or not operation node signal for picking setting has
been input (step- 13). When picking setting is verified—picki '

node is displayed on the liquid crystal display 42 (steps L cking
setting is not verified, it is determ ned whether or namﬂtaﬂmwmiﬂmr
signal for replenish entry setting has been input (step-« L s

repl enish entry setting is verified, replenish entry setting node is

di spl ayed on the liquid crystal display 42 (step- 16). In the case of _
delivery setting or picking setting or replenish entry setting, if bar code
signal for an_itemcolum 38 corresponding to |oad 4 and bar code signa

for digids cdliusaddili of tepd mbofingt PR3ceT < & Apad Porbing stakdon; ¢ienased e

stored as operaling 18t ar (SienatZl AL M5 SRS Phadhdiithe Sbbig D
movable on a predetermined path extending along the front side of
said rack and load sorting station and operative to handle goods
for entry into and delivery from the load storing spaces of said
rack, there being disposed externally of said load sorting station
and opposite to oﬁe end of said predetermined path a control unit
for said load handling means, a code reader connected to said
control unit, and a door structure hinged on the control unit
side for being pivoted for opening and closing movement, said
door structure being equipped with a holding device for a file
for use with said code reader and a table, éaid table being formed
with a setting portion at a location adjacent said control unit.

6. An automatic warehousiﬁg system comprising a rack having a

plurality of load storing spaces, a load sorting station disposed
externally of one end of the rack, load handling means movable on
a predetermined path extending along the front side of said rack
and load sorting station and operative to handle goods for entry
iqto and delivery from the load storing spaces of said rack, and
athSSistant handling device having a vertically and laterally
retractably movable handling tool, there being disposed
externally of said load sorting stabion and opposite to one end
of said predetermined path a control unit to which a code reader
is removably connected, and a holding device for a file for use

with said code reader, said holding device comprising a table, a
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- for _digids corresponding to the quantity need not be input. In this case,
code nunber for bar code in the itemcolum 38 and the quantlty I nvol ved
are displayed‘on the liquid crystal display 42 (s the
basi.s of the operating data, the rack nunber of th

outgoing load 4 is stored is retrieved fron1iten1n ﬂﬂ r data
(step - 19), and the retrieved rack nunber is dipla .
crystal display 42 (step - 20). Subsequently, a delivery connand_con5|st|ng
of a delivery instruction and the rack number of the space in which the
load 4 is stored is output to the crane 6 through the optical transm ssion

device 61 (step- 21 Upon | nput. of an operating signal fromthe ending
swi tch 56 be.\fﬁj”%a?lﬁ ¥ e@X %ﬂ@ﬁl@ 22)36PT40fi élq}l@r foreed wietther taplaotanda

signal is for_del.iver etting .(step, - VWhere the signal, not for
de?ivery set thoupl n&hpéﬁé ﬂdacBﬁglﬁﬂqlﬂ?eéﬂn&nWQ%ﬁhy}ﬁ A5t POBRYIRatien

t
the rack numper of the; ger' Gon hole firein et TS 5 HbuR6d 5F a 1evel

lower than the surface of the table.

7. An automatic warehousing system comprising a rack having a
plurality of load storing spaces, a load sorting station disposed
externally of one end of the rack, and load handling means
movable on a predetermined path extending along the front side of
said rack and load sorting station and operative to handle goods
for entry into and delivery from the load storing spaces of said
rack, there being disposed externally of said load sorting station
and opposite to one end of said predetermined path a control unit
for said.load handling means, a code reader connected to said
control unit, and a holding de&ioe for a file for use with said
code reader, and a manual control device connected to said
control unit. |

8. An operating file for an automatic warehousing systenm,
wherein codes corresponding to goods stored in said warehousing
sy§pem, codes for operations of said warehouSing system, and
diéital codes are arranged to be seen at a glance.

9. An operating file for an automatic warehousing system
comprising a plurality of sheets arranged into a file, each sheet
being formed on one side with code columns adapted for a code
label being sticked on and corresponding to goods stored in said

automatic warehousing system, and on the opposite side thereof
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'is gutput to the crane 6 through the optical transni ssi on device 22 (step -
24), and then the itemnane - rack number data and inventry managenment data

are updated (step - 25). Thereafter, step- 10 i-s—executed. (perating

proeedure with the foregoing arrangenent and o eration of the control ynit
8, in the case of load entry operation and of oﬁm "'ﬂjmmm;" tion will
be explalned with reference to the flow chart of entry

oper at i on,

the operator first confirnms the load -1

récel ved, and at

si ght of the actual goods he wites item nane of the goods to be s;ored_in
| oad storing space 1, in itemcolum 38 of item sheet 27 of operating file

26, then stick

ar code | abel 33A in position. As can be seen fromFIG

14  when trm;wsih code columns for operations of said automatic warehousing

system and for digits.

10. An operating file for an automatic warehousing system as
set forth in claim 9, the code columns corresponding to goods
stored in the automatic warehousing system are each provided with
a space for entry of an item name or item number.

11. An operating file for an automatic warehousing system
comprising a plurality of sheeﬁs arranged into a file which are
each formed with code columns adapted for a code label being stuck
thereon and corresponding to goods stored in the automatic
warehousing system, wherein said code columns for different kinds
of goods stored in same load-storing space in the automatic
warehousing system have an identical code label attached thereto.

12. An.operating file for ah automatic warehousing system
comprising a plurality of sheets arranged into a file which are
each formed with code columns corresponding to goods stored in the
automatic warehousing system, wherein some of said code columns
is provided with a space for entry of item names or item numbers
of, different kinds of goods stored in same load storing space in
saia automatic warehousing system.

13. An operating file for an automatic warehousing system
having a plurality of automatic warehouses, comprising a plurality
of sheets arranged into a file which are each formed with code
columns adapted for a code label being stuck thereon and

corresponding goods stored in said automatic warehousing system,

-2 9 —



“operating file 26 is opened at item sheet 27, bar codes for setting
~-operation,node, and particul ars of operation with respect to the automatic
war ehousi ng system are al ways present on the opposite page. Therefore, by
usi'eRg code reader 19 the operator can readily Tead operation bar codes and

nunerical bar codes, and also bar codes in ite ﬁﬂ‘nurtﬂnlnput t he
readings to control unit 8. That is, entry opep1ﬂ“ ““% ‘

operation bar codes 39, entry quantity by nunerical cbat cbdes 40, item nane
of the load 4 to be strored by bar code in itemcolum 38. Operating data

for the operation nobde are set by inputting "set" of bar codes 39 by neans
"nput i ng. - I CofcLelbby ihatngn s Ges{amace dokeate eans oAl brpLurality
rystal “di spiody SHE3p3EL i S A BAORBBE: and in response ?o
Stored. causes thL- qRbrtR g Lt S i U RRETS dtsBioudine ysten as
' set forth in claim-13, wherein the code of said code label
incorporates codes for individual automatic warehouses.

15. An operating file for an automatic warehousing system as
set fqrth in claim 13, wherein said code label is differently
colored in part or in its entirety to distinguish said automatic
warehouses from one to another.

16. An operating file for an automatic warehousing system
comprising a plurality of sheets arranged into a file which are
each formed with code columns adapted for a code labei being stuck
thereon and corresponding goods.stored in the automatic
waréhousing system, wherein saiﬁ code label is differentiated
according to the siie of goods so that said code label, when
attached to said code column, can tell the difference in size of

goods.



"to signals frombar codes in itemcolum 38, causes the liquid crystal

‘di splay 42 to display bar code nunber of the itemnane of the load 4 to be
stored. The operator perforns entry operation such that load 4 is -1 8-
pl aced on delivery table 5 by using handling, vehicle 3, and mani pul at es
endi ng switch 56. Thereupon, the control 1 8 allots a rack nunber
according to bar code signals fromitemcolum 38, updates ’'item nane- rack
nunber data, outputs entry command signal to the crane 6 through optical
transm ssion device 22, causes the load 4 to be transferred fromdelivery
table 5 to the allotted |l oad storing space 1 for storage therein, and
updat es i nventory managenent: data. \Weih aldelivery slip is received, the
operator, at sight of . ™ '
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~.the_name witten in the slip, searches item—colum 38 of item sheet 27 in
operating file 26, causes bar code reader 19 to read bar codes 39 for _
delivery operation in the opposite page, -quantity bar codes 40, and bar
codes in the retrieved itemcolum 38, amgojgputs "set” of bar codes 39
wher eby operation data for the delivery operation node are input to the
control unit 8. The control unit 8 cagsqz?: liquid crystal display 42 to -
di spl ay delivery operation node when del'iVery operation node is determ ned

t hrough operation bar codes 39, to disglay quantity of the goods to be
delivered, when the quanity is determ|R 1§ignals from7huneri cal
bar codes 40, and to display code nuni P e Kar code corrfesponding to
the itemname of the load 4 to be deli NN t he rack Hunmber with
respect to the load 4 to be delivered omitem nane - rack
nunber data according to bar code signfg N 38, and sane is
caused to be displayed, and a delivery

1"

15




- the_crane 6 through the optical transm ssion device 61. Wen |oad 4 of the
i nput iteemnanme is delivered onto the delivery table 5 through control of
the crane 6 by the control unit 8, the operator carries out delivery
operation by using handling vehicle 3 fog%f \pmrent of the |oad 4. The
operator then mani pul ates ending sw tch i nput operation end to the
control unit 8. Control unit 21 updates the item nanme- rack nunber data and
i nventory managenent data. In this way, the control unit 8 performs
managenent of |oad storing spaces 1 in rack 2 and of |oads 4 stored in the
| oad storing spaces 1 in responce to cpdp(3i8nals input fromthe code
reader 19, that is, itemnane - rack nunber managenent, so that the
operator can carry out setting input to the control unit 8 sifply by
inputting itemnanme and w thout considering rack nunber of |pad storing
space 1, and can easily performinventory
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managenent through item name - quantity nmanagenent. Furthernore, the
-arrangement of the invention involves |ess operational procedure than the
prior art arrangerent, and this provides for inprovenent in operating
efficiency. In case that operating file %? nnot be used due to, for
exanpl e, failure of code reader 19, or du { t he process of maintenece and
checki ng of code reader 19, instruction inputting to the ground-side
control unit 8 can be carried out through control of switches 44 - 51, and
53 of the manual control device 43, whereby the required |load entry and
delivery operations can be -2 O- satisfactorily carried out. Nextly, the
manner of preparation of itemsheet 27 in the case where different kinds of
loads 4 are to be stored in one load- F|G.4
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- storing space will be explained. Wiere different |oads 4 are to be stored
in mxture, as FIG 17 illustrates, itemnanes of loads 4 to be stored are
witten in itemcolums 38 for the loads 4 and identical code | abels 33A
are-sticked on in the itemcolums. Int % G 17 exanple, "term nal" and
"AC adapter" are to be stored in mxture~ identical 1- 0012 bar code

| abel s 33A are sticked on in the itemcolumms. By affixing identical bar
code to the itemcolums for different |oads 4 stored in sanme storing space
in this way, one |l oad storing space 1 F%|g¢n ged in relation to one bar -
code. Thus, by reading one code corresponding to different kinds of |oads 4
stored in mxture, it is possible to carry out |oad entry and delivery
operations with respect to |oads 4 stored in mxture in one |oad storing
space 1. This naturally leads to inprove operatH%&eﬁficiency. In FIG 18,
item sheet 27 has item colums 38 adgpt 26
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..entry of all itemnanes with respect to loads 4 to be stored in mixture,
and, one .bar code corresponds in common to all | oads 4 stor_ed in.mxture. In
t he exanple shown in FIG 18, "AC adapter"™ , "earth tem' nal " and
"anplifier" are stored-in mxture. An in%remndl cating "mxture" is shown
attached to the itemsheet 33. -2 1- sion in the itemcolum 38 of
a columm for entry of itemnanes or item nunbers for different kinds of .
| oads stored in one |oad storing spaceEhG t@ns way permts easy
management of |oaldls 4 stored in one |load storing space 1 unddr one bar -
code; and by readihg the bar code it is possible to carry o entry and
deliver operationsi{w th respect to the lodds 4 stored in mkture in one
| oad stori ng ace—t—Hhus—the—operator—eed—not—conduct T TENTmanme-y ack
g >
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. This naturally contributes toward inprovenent in operating efficiency.
Where it.emnanes of all loads 4 to be stored in a plurality of automatic
war ehousi ng systens are filed in operating file 26, for the purpose of

di scrim nating the warehousi ng systens one from anot her, each bar code

| abel 33A is formed with a code for systefdZinber in conjunction with the
code corresponding to iQ%n1nane, as shown by way of exanple on enl arged
scale in FIG 19. Theref@re,  he operator can discrimnate automatic

war ehousi ng systemin which Ioagqségof sane item nane are stored, one from
another. Further, as FIG 20 shgwsgit|is possible to file in one operating
file the itemnanmes of all oad€ #.%tored in different automatic

war ehousi ng gystens by, for exa 8 arranging themin al phabetical order
(itemname o\ terminal is shown ih FIG 20), so that itens nanes are nade
easy to readﬁaﬁﬁ"éqsy to retrieve, This also cotributes toward inprovenent

I n operating effif[cirency. Tn the case where, as shown in HI G PR1, the rack 2
has two - o~
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-2 2- tiers of |oad storing spaces 1A for | oads 4A of heigher |oad

hei ght and two tiers of |oad storing spaces 1B for |oads 4B of |ower |oad
hei ght, in order to facilitate storing of |oads according to their height,
it ks arranged that, as shown in FIG 22 on enlarged scale, code nunbers of
code labels 33A are classified into code8d{@bers whose nost si gni ficant
digid is 5 or above and code nunbers whose nost significant digid is |less
than 5, the forner code nunbgfﬁgfetyg for use with | oads of higher |oad

hei ght and the latter for us M h oads of | ower | oad height. Therefore,

t he operator can select a bar code | abel 33A according to the height of
each |l oad and stick on the |abel in poggion, as shown in FIG 23 in which

| evel OOis selected for a term nal '

a code nunber having a digit of
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nunber having a digit level of O is selected for an AC adapter having | ower.
hei.ght). Wth application of bar code | abels 33A according to | oad height,
managenent of |oad storing spaces 1 of the rack 2 is.carried out by the
control unit 8 through bar codes in a nagz&r mat ching the item nanes and

| oad hei ght of |oads 4. Therefore, when pying out entry and delivery
operations with respect to |loads having different heights, the operator is
no longer required to nake such troubl esonme control of item.names and Ioad\.
storing spaces of the rack 2 as has hj r tp.been required, and can operate
with inproved efficiency. In the foreE% géfﬁabodinent, bar codes are used;
but it is understood that.other kinds of codes, such as color codes, -2 3-
di gids, and characters, may be used instead of bar codes.
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- 2.4- - Wuat is claimed is: 1. An autonmatic warehousing system :

" conprising a rack having a plurality of l|oad storing spaces, |oad handling
means for handling goods for entry into and delivery fromthe |oad storing
spaces within said rack, a table having gﬁ@ formed therein corresponding
to the goods, input neans for inputting @g tion nodes and sai d codes
corresponding to the goods, and control neans which perforns nanagenent of
each of said |load storing spaces in sa33433913and goods stored in each | oad
storing space according to an operatin e'signal and a code signal
corresponsing to the goods, input fromsaid i nput nean and which controls
| oad entry and delivery operations of said | oad handl;%a nmeans.
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2. An automatic warehousi ng system conprising a rack having a plurality of
~ load storing spaces, |oad handling nmeans for handling goods for entry into
~and delivery fromthe | oad storing spaces-within sai-d rack, a table having
codes fornmed therein corresponding to th§182 ds, input nmeans for inputting
operation nodes, digital codes, and code responding to the goods, and
control neans which perforns inventory nmanagenment with respect to the’l oad
" storing spaces of said rack on the _bafs[ @f12 operation node signal,. a
digitalized quantity signal, and a code signal corresponsing to the goods,
I nput fromsaid i nput means, and which controls |oad entry and delivery
operations of said |oad handling neans. -2 5- 3. An Z¥dtomatic
war ehousi ng system conprising a rack having a
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plurality of load storing spaces, |oad handling nmeans for handling goods
for entrysinto and delivery fromthe | oad storing spaces w thin said rack,.
a table having formed therein operation nodes, digital codes, and codes
correspondi ng to the goods, input neans fﬂz gﬁputting sai d operation nodes,
digital codes, and codes corresponding to ﬁ goods, and control neans

whi ch perforns inventory managenent with respect to the | oad storing spaces
of said rack on the basis of a operathp(yUp§ signal, a digitalized
guantity signal, and a code signal correspdonSing to the goods, input from
‘sai d i nput neans, and which controls |oad entry and delivery2®perations of
sai d | oad handl i ng neans. 4. An automatic marehou5|ng syiygn1conpr|5|ng a
rack havi ng a plU d]lity of—t+oad bLUIIIIg SPpacesT—& oad—soti iy St+ef | on

di sposed external]ly of one end of the rack, |oad handling neané nojabl e on
a predeterm ned ppth extending al ong the front side of saidr @ ahd | oad
sorting station and operative to handle goods for entry int gnd delivery

fromthe | oad stofing spaceshef sai H|rack]|temnd- item
Radio_ Electronic Computer
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a safety fence disposed externally of said |oad sorting station and
opposite to one end of said predetermned path, said safety fence being
“equi pped with a control unit to which a code reader is renovably connected
and with an openably cl osed door StrUCtHéf2 sai d door structure being

equi pped with a hol ding device for a fil aned with codes corresponding
to goods. 5. An autonatic warehousi ng system conprising a rack haV|ng a -2
6- plurality of load storing spaces, a |load sorting station disposed
externally of one end of the rack, and |oad handling neans novable on a
predet er mi ned pat h extendi ng along the front side of said rack and | oad
sorting station and operative to handle goods for entry into and delivery
fromthe | oad storing spaces of said raqk1(5h$LF bei ng di sposed externally
of said load sorting station )
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| odd handl i ng neans,

a code reader

door structure hinged on the control

openi ng and cl osi ng novenent,

tabl e being for
control unit. 6.
plurality of |oad storyng_s
external Iy of one Ad

fromthe | oad storlng

having a vertica
bei ng di sposed £
end of said prg

sai d door
hol ding device for a file for ‘use with s&
z etting portio

AﬁTaAtBr?ét yC vvarehou5| n

&9 ack

- ~and opposite to one end of said predeterm ned path a control
connected-to said control

unit side for

R

and an

oterolh

, Hcture bei ng equi pped with a
code reader

unit for
unit,
bei ng pivoted for

and a tabl e,

cation adjacent said

conprising a rack having a

a load sorting station disposed

| oad handl i ng neans novable on a
- ont side of said rack and | oad

assi stant handling device
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" 1s renmovably connected, and a holding device for a file for use with said
code reader, said holding device conprising a table, a -2 7- vertically
extending insertion hole formed in the table, and a housing portion having
a top end opening which is in conmmuni c¥420 with said insertion hole,
wherein the file is housed at a level |lower than the surface of the table.
7. An automatic warehousi ng system conprising a rack having a plurality of
| oad storing spaces, a |load sorting stati§ﬁ| §qqged externally of one end
of the rack, and |oad handling means novabl e on a predeterm ned path
extending along the front side of said rack and | oad sorting station and

operative to handlif Qaod QL dntry into and delivery fromthe | oad storing
spaces of said ravg di sposed externally of said |oad sorting
Confirm Goods

station

Write Entry [tem Name
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- and_ opposite to one end of said predetermned path a control unit for said
-l oad handling neans, a code reader connected to said control unit, and a
hol di ng device for a file for use with said code reader, and a manual
control device connected to said control unit. 8. An operating file for an
aut omati ¢ war ehousi ng system wherein co¥f®s2@orresponding to goods stored

I n sai d.warehousi ng system codes for operations of said warehousi ng
system and digital codes are arranged to be seen at a glance. 9. An
operating file for an automatic warehousi ng system conprising a plurality.
of sheets arranged into a file, each sheet being formed on one side with
code colums adapted for a code | abel bemQésqﬁpked on and corresponding to
goods stored in said autonmatic warehousing System and on the opposite side
t hereof -2 8- :
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W th code colums for operations of ‘'said automatic warehousi ng system and
for'digits. 10. An operating file for an autonatic warehousing system as
set forth in claim9, the code colums correspondi-ng to goods stored in the
aut omati ¢ war ehousi ng system are each provi% d with a space for entry of an
itemnane or itemnunber. 11. An operatiﬂgl l e for an automatic
war ehousi ng system conprising a plurality of sheets arranged into a file
whi ch are each formed with code col s _adapted for a code | abel being
stuck thereon and corresponding to 3%3 ,slér ed in the automatic
war ehousi ng system wherein said code colums for different kinds of goods
stored in sane | oad-storing space in the automatic warehousi ng system have
an identical code | abel attached thereto. 12. An operating file for an
aut omati ¢ war ehousi ng system conprising a plurality of sheets arranged into
a file which are each forned with co co3% serdi ng to goods
stored in the 38 ¥ixed

Storing

Item Name Column
for Mixed Storing

) ( ! t e m
AC Adapter
Earth Terminal 38
Amplifier V

Il




~automatic warehousing system wherein sone of said code colums is provided

-~ W t*h a space for entry of itemnanmes or item nunbers of different kinds of -
"goods stored in sane | oad storing space in said automatic warehousing

system 13. An operating file for an automatic warehousing system having a

plurality of automatic warehouses, cxnmﬂ&é?@g a plurality of sheets

arranged into a file which are each fornmed with ¢ode colums adapted for a

code | abel being stuck thereon and correspondi ng goods stored in said =~

aut omati c warehousi ng system -2 9- F|€si19code I'abel being so designed as
to distinguish said plurality of automatic warehouses one from another. 14.

An operating file for an automatic warehousing system as set forth in claim
13, wherein the code of said code | abel
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incorporates codes for individual automatic warehouses. 15. An operating
fil%* for an automatic warehousing systemas set forth in claim13, -wherein
said code label is differently colored in part or inits entirety to.

di stingui sh sai-d autonmati c war ehouses fhg ne to another. 16. An operating
file for an automati c war ehousi ng syste Z@ﬁprfsing a plurality of sheets
arranged into a file which are each forned with code colums adapted for a:
code | abel being stuck thereon and COTEE?EO i ng goods stored in the

aut omati ¢ war ehousi ng system whereinflsai de | abel is differentiated
according to the size of goods so that said code | abel, when attached to
said code colum, can tell the difference in size .of, goods. -3 O-
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THIS SHEET HAS BEEN
REPLACED

ABSTRACT OF THE DISCLOSURE

An automatic wafehousing system which provides for improvement
in the opefating efficiency of the-operator. An operating file
has codes formed therein for incoming and outgoing goods. A code
signal corresponding to a load and a operation mode signg; for
operation of the automatic warehousing system which are searched
from the file are input to a control unit whiohlcontrols load
entry and delivery operations of a load handling crane.
Management of load storing spaces within the rack and goods stored
in the spaces is carried out according to these signals. In this
way, inventory management is carried out by the control unit.
Therefore, the operator can perform entry and delivery setting for
the control unit without considering the rack number of the load
sforing space with respect to the load being handled. The system
involves less operational procedure than the prior art arrangement

and contributes toward improved operating efficiency.
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AUTOMATIC WAREHOUSING SYSTEM AND OPERATING FILE THEREFOR&h:

TECHNICAL FIELD
ABSTRACT OF THE DISCLOSURE

An automatic warehousing system which provides for improvement
in the operating efficiency of the operator. An operating file
has codes formed therein for incoming and outgoing goods. A code
signal corresponding to a load and a operation mode signal for
operation of the automatic warehousing system which are searched
from the file are input to a control unit which controls load
entry and delivery operations of a load handling crane.

Management of load storing spaces within the rack and goods stored
| in the spaces is carried out according to these signals. 1In this
way, inventory management is carried out by the control unit.
Therefore, the operator can perform entry and delivery setting for
the control unit without considering the rack number of the load
sforing space with respect to the load being handled. The system
involves less operational procedure than the prior art arrangement
and contributes toward improved operating efficiency.

(FIGURE 2)




