STACKER CRANE The present invention relates to a stacker crane 5 for an
automati c warehouse for the tenporary storage of |oads, and particularly to
a stacker crane which can shorten the operating cycle tine. For the
tenmporary storage of products ‘and articles to be progessed in a factory or
a war ehouse, an 10 aut omati ¢ war ehouse may-be used which conprises a
series of shelves having a plurality of faces arranged in a matrix fashion
and a gtacker crane which noves in front of the series of shelves to carry
| oads<pack and forth. The stacker crane conprises a travel truck 15

which travel s along a track and an el evatabl e pl atform whi ch noves up and
down a mast which stands upright on t heSTACKER CRANE The platformis
provided with a shuttle fork, by which | oads are. delivered between the
frontages and the platforn1mh|ch travels and is noved 20 .up and down
wth | oads placed on t e Ppkesenthanyeadiignirelatest ke 3 aﬁtf%ﬁlﬁ«f—rscrane

adj usted so hat |feadard mitwndtork @@rémuwlf@ﬁsehélueeﬁnpoifasysaeékagb oiFe
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provides  a stacﬁgrlqgwﬂﬁaShﬁ#ﬂ#$shﬁ§lng a plurality of faces arranged
. in a matrix fashion and a stacker crane which moves in

front of the series of shelves to carry loads back and
forth. The stacker crane comprises a travel truck

15 which travels along a track and an elevatable platform
which moves up and down a mast which stands upright on
the travel truck. The platform is provided with a
shuttle fork, by which loads are delivered between the
frontages and the platform which travels and is moved

20 up and down with loads placed on the fork. The
acceleration of the platform is adjusted so that loads
on the fork do not collapse due to the shock at the
time of acceleration and deceleration during the
"travelling and the upward and downward movement.

25 As described above, it is necessary, in the
stacker crane, to limit its acceleration during the
movement thereof so that the loads do not collapse or
become crushed. This limitation affects the cycle time
of operation of the stacker crane.

¢ 30 "It is therefore an object of the present invention

to provide a stacker crane which is capable of

. shortening the cycle time of operation if circumstances

allow. _
For achieving the aforesaid object, the present

35 invention provides a stacker crane comprising:



-2- a novdbl e truck; at |least one nmast; a platformnovable on said at |east
one nmast; notor neans arranged to dri've the truck and the 5 platform

| oad detection neans for detecting the presence or absence of a |oad on the
platform and control neans conprising nenory means storing a plurality of
novi ng speed patterns for the crane, the 132- control neans being arranged
to select fromsaid plurality of patterns a pattern determ ned by a signa
fromsaid | oad detection nmeans and to actuate the novenent of the crang i n

accordance with the ge p n. 15 In the stacker crane,. the
| oad detection neansg kgg%%%ﬁr?é%%% 'wei ght detection sensor capable of\‘e

out putting val ues coati heast| pnecoasti:ng to the weight of a | oad, and then

sai d control neans sgl §5§fgrmp%bggﬁ§ge% E%ERFEﬂ:f ron1?%e pmgéﬁllty of

patterns in 20 dependence upon the value output wel ght
detecti on sensor. FuRPkemwieans naxrpnded reed drdye e orucke andickbe
crane, a controbigte8rmeans for detecting speed-reduction docks near each
end of a travel route 2 of the crane is arranged to stop the travel of

the crane and is pro¥PBEdIREERLIRTLPERRS FQTudehFSeiE Yhe RISFERGFE Phe

speed reducti onaglogéicafl bEr at 1a3udl bhng¢he @uﬁgﬁcdm&tance fron1a p05|t|on at
whi ch said speed- reduction _docgks were detect

above- descri bed st r Bt EORHR ;ﬁ%ﬁﬂﬁuc?WBEh?%Bﬁ W§E°FHéWﬁﬁﬂﬁ|%ﬁ@ré§9
not ed bel ow. The plaraiityr afemosipgospeed watterrodibriailestdramapathet 0

mﬂECt\ME%hmfébh%%%ism%eﬁsnbé¥ng arranged to select from said
plurality of patterns a pattern determined by a signal
from said load detection means and to actuate the o/
movement of the crane in accordance with the selected
pattern. _

15 In the stacker crane, the load detection means may
comprise a weight detection sensor capable of
outputting values continuously according to the weight
of a load, and then said control means selects a moving
speed pattern from said plurality of patterns in

20 dependence upon the value output from the weight
detection sensor.

Furthermore, in a preferred embodiment of the
stacker crane, a control stop means for detecting
speed-reduction docks near each end of a travel route &)

25 of the crane is arranged to stop the travel of the
crane and is provided with an operating delay means for
starting the speed reduction only after travelling a
given distance from a position at which said speed-
reduction docks were detected.

30 ' With the above-described structures, the present
invention has the functions as noted below.

The stacker crane is provided with a load
detection means to detect whether a load is present or
not on the stacker crane. A signal from the load

35 detettion means is sent to a control means. The

®



not on the sfacker crane. A signal fromthe |oad 35 detection neans is
sent to a control neans. The control* neans sets an appropriate noving
speed pattern for the stacker crane in accordance with whether or not a

| oad is present on the stacker crane. The novi ng speed pattern represents
variations in speed patterns 5 bet ween starE%andetop and incl udes
factors such as an accelerating tinme, a magnitude of naxi mnum speed, a
travel ld4ng time at the ﬁHXIﬁUﬁ]Speed a staged braking 10 15 20 25 30 35

t at qﬁg deceleratlor)c_tlﬁﬁe ﬁad .S _nhot ras 055|ble g ad e
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In the stacker crane, the |oad detection 15 means may be a wei ght

detection sensor capable of outputting values continuously in accordance
with the weight of a |oad. This weight detection sensor can detect the

weight of a load in addition to the presence or absence of the |oad.

General ly,

on a not

i Nncr ease

s. The ving speed pattern is set b electing it froma 255
plurality of §Fadrt1§"seo eﬁﬁs'ieﬁ@ts’@bd etfredfs %rEEﬁ ndishgPPt BTeERRL het e
a][e no separa @éﬁéiﬂmse thﬁ-?]t a«::c.kma@@éefﬂébeuelﬁogack?amhkemtlhihntdront
of a series of shelves. Jn the vicin.t oth ends of a,travel r.oute,
Speed: reduct | SRPGIAAT A 1eny ' Shtitkidaily of HisopeToeRiabEn Boyitd or ¢ un
of the stackespeesngaindetn dsofhe miugh ghvedngospeed. padbtesnaaoeh crane *

the nore the weight 20 of g{l oad increases, the nore the |oad
or increases. Therefore, the contfol neans sets a novi ng speed
pattern so that the rate of accel eration decreases as the weight of a,load

|5 Dref s abl vy Gl Ve dla 1000 £0Jp SLOR deAp Wi glalier! giatge e

travel of the
35 docks. afhelepatd.omedwcrieachdec bdglr epeedaige® athart pexigid iafh where
t he stacker c st q§6§I L £ 1 NPEN § 1M ind
stops at a gif/fg'n%epb_siaétlflgn. tf]g?%&%é gBafe _P.E ' agq'?b:gge bs%ﬁggda
speed- r educt | dam@stiately befomenss bardetemesithos.

di fferent ”DV'F%sSeP&'Eg RAd ¥®ekek clrlirfe Catartd chaRRPIMEBedChRy drEANS
ahl e gls&ance froma _position mherg t,he égeed-re uction dock

travel
S detzg

a sui

ted ah@lateleq

acker” Cranée rmredi a en i g the spee

e structure describe

Yerl QY apcsed efationa: i ahdt 48 cOREEFERE &

possi bl e the fb¥iagcepedd Wittern sk as ¢4 el slawly deseiraated at

15

20

25

30

35

the time of stopping to prevent loads from being
collapsed. :
In the stacker crane, the load detection
means may be a weight detection sensor capable of
outputting values continuously in accordance with the
weight of a load. This weight detection sensor can
detect the weight of a load in addition to the presence
or absence of the load. Generally, the more the weight
of a load increases, the more the load on a motor
increases. Therefore, the control means sets a moving
speed pattermn so that the rate of acceleration
decreases as the weight of a load increases. The
moving speed pattern is set by selecting it from a
plurality of stages of moving speed patterns or
changing it so that there are no separate stages.

The stacker crane travels back and forth in
front of a series of shelves. In the vicinity of both

"ends of a travel route, speed-reduction docks are

preferably arranged, to prevent an overrun of the
stacker crane and to stop it at a given position. The
stacker crane is preferably provided with ‘a control
stop means which decelerates the travel of the stacker
crane immediately when detecting the speed-reduction
docks. The speed-reduction docks are arranged at a
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In order that the 'invention may be fully under st ood, a nunber of
enbodi nents wi Il now be described with reference to the acconpanying
drawi ngs, in which: 15 Fig. 1 is a schematic plan view show ng
an automatic warehouse including a first enbodinment..of a stacker crane
according to the present invention. Fig. 2 an enlarged per spective view
showi ng an el evatable platformof the stacker crane 20 according to the
first enmbodinent. Fig. 3 is a bIock diagran1shomﬁng essential portions of a
contr system of - t,he, st acker ne a d|n to the flrst nbodlnent Fi g.
4is g’flow chaﬂ?%#khﬁ%gw ﬁée € of 23 At s8tBF tEh&aq ek Rt +PRne
according to th&xdomsthenrmsimabt ma’itmumSQpel&dl Fé:ndhe\uotﬁ'sa ael at icpinsém p
bet ween speed a nd Vi ng_spe atterns the travelling
and the el evati %%éli 85 r@?ewngg’(f n%%f'? gﬂr% éescrlfb ia_ﬁg_veg g%}bé\s
the rel ationshi pmd\eendsqmuoandctqke sapwsogeatitmesdbefdetesttaditinn
after a sgeed-r geiied sdockiikd Gt Fi g Vi
ed%[}r ith fféﬁé’nt hé léﬁ rfeéﬁf QQEEBE: : gﬂn

showi ng an eIevatabI atforn1of second e stacke
crane accor di ngthdst Iﬁ?é-%ﬁ:eé'é?ﬂ opexating delayimeans jtravelsck smibrbhe

show ng essenti gl sRANHOFrdf a2 ‘ti’fﬂin Wz‘i{ntﬂfe Jﬁeeﬂ%&&cﬁi&ﬁ‘edock
according to the segond engod g; 9 is a flow ch how ng t he
control 5 pr dfe&etpctR ﬁ’ngPeEP der HhFhE o ?fée @E&ﬁd-"n to
enbodi ment. Fi greflichas inhiehr dsatpossible beheedistpanse for which it

10 travels at a low speed.
_ In order that the invention may be fully
(% understocod, a number of embodiments will now be

described with reference to the accompanying drawings,
in which: _

135 Fig. 1 is a schematic plan view showing an
automatic warehouse including a first embodiment of a
stacker crane according to the present invention.

Fig. 2 is an enlarged perspective view
~showing an elevatable platform of -the stacker crane

20 according to the first embodiment.

Fig. 3 is a block-diégram showing essential
portions of a control system of the stacker crane
according to the first embodiment.

Fig. 4 is a flow chart showing the control

25 process of the stacker crane according to the first
embodiment.

Figs. 5a and 5b show the relationship between
speed and time, and show moving speed patterns for the
travellihg and the elevating in the first embodiment.

g 30 Fig. 6 shows the relationship between speed
and time showing the mode of deceleration after a
speed-reduction dock is detected.

Fig. 7 is a perspective view showing an
elevatable platform of a second embodiment of a stacker

35 crane according to the present invention.



and time showi ng noving speed patterns for both travelling and elevating in

t he second enmbodi ment. 10

al ong a rai

1. The stacker crane 2 conprises a trave

In Fig. 1 a stacker crane 2 travels

3in front of a series of shelves 1 of an autonatic warehouse.
An input/output station 4 is arranged near one end of the series of shelves

set vertically on the travelling truck 57 and a nobile platform 7 whi
noves up and down the two masts 6, 6. The platform?7 is provided with a
fork 8 for novenent of a |oad Wbetween the front of the series of sh
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automatic warehouse. An input/output station 4 is
arranged near one end of the series of shelves 1.

The stacker crane 2 comprises a tfavelling
truck 5, two masts 6, 6 set vertically on the
travelling truck 5, and a mobile platform 7 which moves
up and down the two masts 6, 6. The platform 7 is
provided with a fork 8 for movement of a load W between
the front of the series of shelves 1 and the
input/output station 4. The stacker crane 2 is
operated automatically by a control devxce 9 provided
on the stacker crane. '

Fig. 2 is an enlarged perspective view of the
mobile platform 7 shown in Fig. 1. The platform 7 is
provided with a light emitter 10 and a light receiver
11. When a load W is placed on the fork'a,'an'optical
beam L emitted by the light emitter 10 is intercepted
by the load W so that an input to the light receiver 11
disappears. Thus one can determine whether the load W
is present or absent. _

Fig. 3 is a block diagram showing the
construction of a control system including the control
device 9 of the stacker crame 2 shown in Fig. 1. The
control device 9 controls a travel motor 12 for driving
the travelling truck 5 and an elevating motor 13 for

12
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5 device 9 are cdnnected the light receiver 11, a photoelectric sensor
17 for detecting speed-reduction docks 16, 16, and a conmuni cation device
18 to exchange information with a central control device (not shown) on the
ground. To the control device 9 is also 10 connected a nmenory device 19
for storing noving speed patterns. In practfce, a nenory in a board of a
CPU plays the role of this nenory device. The stacker crane 2 having the
control systemas described above receives a carrier command fromthe 15
centrals control device through t he. communi cat i on device 18 and drives_the

traveMnotor 12kevetiedctheabladfinFmr7 13 Theatebpidnde of tHhe nkra¥eli o

qommand to novendies¥ee? aha GQSﬂiéat@Pexfé@ﬂﬁ gﬁoaaﬁl i3 jigid ¢ ek edt by
.station 4 to perfor the;gellve is a

a
flow chart smmﬁqﬁf c€§9 (ﬁﬁﬁ??ﬁtbﬁ Ke §P9cﬁ@ﬁ %ﬂ&?ﬁmﬁngPS|ng
t.he control sysitsanfedloh&mkntsl the3.cdiftrol hdesieekdr cr &e the ezenteslt he

zcarrier ap) d _begi ns he I live & ko 5 ork
8, the stackerddc? ans S ar i ?ﬁgﬂ}ergged/ fis I[iIIZ("?fl dr}i%v'es'lq'g%/%t |1nlg' m%tor
13 to nove the giidm@lacﬁrm sleasoar gt msudebectsegoﬁ@eqdnr@ducheon
control device V%Kﬁ herg n t 8 or
not according to dﬁ%?ﬂ% ﬁ? ht r%@g?égégﬁ%¥ﬂ$d$6£§é 1g 8o QECﬁQﬁée
1). If the |oazerxfnmbxegemtht|aewﬁml egentrelodevige dmfer?mwemt of

two noving spe%pehteergﬁo%t:fued "fbtlﬁ?léTEEBhltIQﬂ” gevifce 9 fikhalsad W
Is absent, it reads patiern B (Ste . The éravel mptor 12 and t he

el evat i nntoFQEFQﬁiﬁﬂhénmS§°rY Y%%ﬁ 19 ferofhgRims,mayving seRegd
pattern to novedtgernspl athopghacticéicat def@iryPdd ta OBoabdepf3)a CPU

\— plays the role of this memory device.
The stacker crane 2 having the control system
as described above receives a carrier command from the
15 central control device through the communication device
18 and drives the travel motor 12 and the elevating
motor 13 in accordance with the carrier command to move
between the designated frontage and the input/output
station 4 to perform the delivery of -a load W.
20 . Fig. 4 is a flow chart showing the process of
control of the stacker crane 2 utilising the control
system shown in Fig. 3.
When the stacker crane 2 receives the carrier
command and begins the load delivery operation by the
25 fork 8, the stacker crane 2 drives the travel motor 12
and the elevating motor 13 to move the platform 7 to

:\\/

the target position. Before moving, the control device

9 recognizes whether the load W is present on the fork

8 or not according to whether the light receiver 11 is

< 30 ON or OFF (Step 1). If the load W is present, the
control device 9 reads pattern A out of two moving

speed patterns stored in the memory device 19." If the

load W is absent, it reads pattern B (Step 2). The
travel motor 12 and the elevating motor 13 are then

35 - driven in accordance with the read pattern to move the



Figs. 5a and 5b show exanpl es of the noving speed patterns of the

travelling truck 5 and of the platform7 respectively. 5 ' - Fig.

5a shows one exanple of a noving speed pattern for the travel of the
travelling truck 5. Pattern A and pattern B are represented by solid Iines
A and B respectively. In the case of patggern A the travelling truck 5 is
accelerated at a given 10 accel erati froma standing start to a high
speed v2, is decelerated at a given decel eration near the target position

and stops via a | ow speed v3 and a | ower final geed v4., In pattern BXJghe
travel ling trReRtECF® Acte| Bhat Eargeta pesdtdonadSErer Ai-on than that of 15

pattern A travels at angsh Sae%hdllsbhbﬁbﬁr e&:@ﬂ@:l‘e% Gfdthé ﬁ%@. at ed
ns of _t,he decel tion, af the | ow

at a hi gher decel ratlon t

Speed V3 ar e TRECELRALHGTES PR, ENS L BRATSIINRE | CORCBetnedi {AE EAF 20

novi ng speedpbatferms?y fespdcfﬁveay both the acceleration and

decele@ﬁtlon of patter B ar her than those oféﬁgttern A _Ac oggtngly,
e

in the case where a | oal* 9"95 p?ggeﬁ?‘ampﬂ‘g cdt PRV TBH 5&’3
maxi num speedpatekelmssfon ctri'cbrtravpafbverﬁt the trawelling fhmkei&mg

crushed o SORBESLAOACURY! BatiSral o0 108rL Rk oq B! BERSUNAT AN, T

t he case where |s no resent, No co I ons* o oad cO apse
are necessaryd and maestpﬂ;tx‘aﬁb}’l-l ndgn rthh& caset pfv@atienn hAghéirhe

accel eration @E‘l\?’efl 'he% By Bk §Pepg. aé%é‘légatedr§t” ta idli{lag case

of patigern B. it i ble to reduce the tinme required for the novenent
from ti rre tA %c?lﬁaéa on pfEem An stiapding startdR %f’t‘ég t APerGw Veyeed v7

~is simlar toig haécbﬁéﬁéﬁedndtaﬁalg‘l\ié}? @Sceler#ELch chdakothanddiiget speed
v of patterqp lélon and stops via a low speed v3 and a lower final
speed v4. In pattern B, the travelling truck 5 is
accelerated at a higher acceleration than that of
15 pattern A, travels at a high speed vl, higher than v2,
and is decelerated at a higher deceleration. The
patterns of the deceleration after the low speed v3 are
the same. _ '
It is found from a comparison between the two
20 moving speed patterns A and B that both the
acceleration and deceleration of pattern B are higher
than those of pattern A. Accordingly, in the case
where a load is actually present, the acceleration and

the maximum speed are less in order to prevent the load )

25 from being crushed or collapsing due to the shock on -
- the load. On the other hand, in the case where a load
is not present, no considerations of load collapse are
necessary, and thus the travelling truck éan-travel at

a higher acceleration and a higher maximum speed. As a

30 result, in the case of pattern B, it is possible to
reduce the time required for the movement from time tA
to time tB. '

Again in Fig. 5b, the mode after the low
speed v7 is similar to that before and again the
35 acceleration and high speed v5 of pattern B is higher
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than the accel erati o and hi gh speed v6 of pattern AL Therefore, in pattern
A there.is |ess shock on the load W, but:in pattern B the noving tine is

| ess. As described above, in the stacker crane 2 5 according to the
present enbodi nent, the presence or absence of a |load is detected by the
light emtter 10 and the light receiver 11, (dn the basis of which the
control device 9 reads a suitable noving speed pattern fromthe nenory

device,.19, and the travel mbtor 12 and 10 t he élevating notor 13 of the
stackerr crane 2 are drjven in_accordance i he t hus read pat
Thereby, the pl abhdrnthecarcsd erifkrni 2Ry 19 aéﬂﬁﬁa égﬁrpoﬁd is

present and it c-mebefaﬁaﬁdmnpatﬁagﬁt ar thefre is wescaneckmnetael dead s
.absent. 15 uired.for,povepent _where a load is

t he t r
"absent can be sh EﬂgdlﬁaﬂﬂtFﬁﬁnc9c£getFﬁgngrtéﬂeobgrgfﬁﬁﬁ can be
shortened. The HBX|nun1speE§ dm&aﬂxhédrabumeﬂﬁlnrthenstagkspeeﬂrpaetérns

Thbarti o ar, | FORSFHEE ke presiit MmsoRlfste ) che ndedncdlddt B
accel eration canabseadpueﬁea w@advasndetecﬁbd by tiecH ight cemitberagde

occurs due o faghr sp8ush i “ERGBL PO 1 % YPfie Oab2300hapslien bhel e

autonatic 25 hSuda ot le tine can be reduced as much
as possible. To qearrqltdevh@eppeggadﬁ<ﬁ %ﬂ#ﬁ%#kﬁnmﬂﬁkﬂﬁuﬁPgﬁéeE§ tegn; 5

necessary to Chafﬁsmtbﬁethafinaﬂy%ehwtwl | £l SRRe de ¥ ST t méBorA32sandn in
Fig. controll ed speed- reductlo %c§§116 16.are arrang %9 near
bot h end f t heth&i lelevatipge ReteKerl 319 e TRbackary fFrage 2 are

speed-reduction dedenlbinl@cserdarmtéd Witlestheartthwg wwadhpattebn.
fIngsurface 1¥ﬁereby, the platform 7 can be moved without load
collapse where a load is present and it can be moved in
a shorter time in the case where a load is absent.
15 With this, the time required for movement where a load
is absent can be shortened, and the cycle time for an

operation can be shortened.
The maximum speed and acceleration of the
moving speed patterns stored in the memory device 19
20 can be changed by rewriting the data. 1In particular,
| in pattern A where a load is present, the maximum speed
and acceleration can be adjusted to maximum levels at
which no load collapse occurs due to factors such as
W weight W or the type of loads handled in the automatic
25 warehouse, so that the cycle time can be reduced as

much as possible.

| To deal with the presence of different
maximum speeds, it is necessary to change the timing of
a controlled speed reduction. As shown in Fig. 1,
‘ 30 controlled speed-reduction docks 16, 16 are arranged
near both ends of the rail 3 for the stacker crane 2.
‘ The controlled speed-reduction docks 16, 16 are shield
plates standing upright on the floor surface. The
controlled speed-reduction docks 16, 16 are detected by
35 a shield-type photoelectric sensor 17 (see Fig. 3)



control | ed speed-reduction docks 16, 16 are detected by 35° a
shi el d-type photoel ectric sensor 17 {see Fig. 3) _provided on the side
the stacker crane 2. Fig. 6 shows the change of the travelling speed of t

of
he

stacker crane 2 after the speed-reduction docks 16, 16 have been detected.

Suppose that the 5 shi el-d-type photq ectric sensor 17 detects the
speed- reduction dock 16 at a tine ts, n the stacker crane passes at
speed v2, then the control device 9 imrediately causes it to begin .
decel eration. The stop position is a |load delivery position in the 1R,

i nput / out put previded onrthecsidghefhbhe stackar oraned2in Fig. 1, and on

the |eft-hand side the +93d geldnewy ReN [éREnYS W [ERel @irlavdPningnd of
the series of shelves 1. Tf the deceleratjon_sfarts i mediately, whén 15
the speed- r e®Re®SnCHoERe 18tAckeE: £Xan® hi2Etex Jbthe| sRgedrreductierny vi,

hi gher than dgckaeat V216 ahbow Beed @etécteasl mansoss raamhcthe
consi ra y al r an e Xe S Op OoSI U1 . ererore, .. | ne
for travell | ehseldchyee dehotaelestelc” mensqrs Lh detects (the | epessr, of

devi ce 9 neaspeddctien ddetlante atod Wiade e, syleedl-tigslustackeriockahe has

b detected by th der 14 f det.ecting.the ti f_the t | -
mtor 12, andPSPRTE AdoPBEAToN 4e iNEN: Shar ReBEERt) deyise O

pr edet er m nedimmed bately Wwausdy fhetb bedin decdlmratiiar t HEher atbptravel s
t high LS s d £ti ' ; | |

gi st:';tg e_sgogeg%{)gg{ﬂggagssggeagnc% %&{%8#-@:@3 gg’qn{oﬁggq} h\aét"\'bt}k aqfl:)%gr S

connected to inputbontput detation 4oonhbhearjghtnhandesidecasnviaved as t
delay the stajg P{ig301, ande6f! ¢hd! 1¥¥t-hand side the load delivery

position is at the left front end of the series of
shelves 1. '

If the deceleration starts immediately, when
15 the speed-reduction dock 16 is detected while
travelling at the speed vl, higher than_the speed v2, a
low speed and a final speed is reached considerably
earlier than the fixed'stopfposition. Therefore, the
time for travelling at low speed-indreases; ‘In this
20 = case, the control device 9 measures the distance from
when the speed-reduction dock 16-has been detected by
‘the encoder 14 for detecting the rotation of the travel
motor 12, and starts deceleration at time ts' after
travelling a predetermined distance, whereby the time
25 for which the truck travels at high speed is increased
and the cycle time is shortened. While the distance is
‘detected by the encoder 14, it is to be noted that a
- timer is connected to the control device 9 so that a
given time is counted so as to delay the start of
30. deceleration. |
Fig. 7 is a perspective view showing a ‘second
embodiment of platform for the stacker crane of the
present invention. The platform 20 can be installed in
an automatic warehouse as shown in Fig. 1, similarly to

35 the first embodiment. '
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Fig. 7 is a perspective view showi ng. a second enbodi nent of platformfor

t he stacker crane of the present invention. The platform 20 can be
installed in an automati c warehouse as shown in Fig. 1, simlarly to 35

the first enbodi nment. The platform 20 is provided with a wei ght sensor
22 below a fork 21 as a | oad detection meansy The wei ght sensor 22 detects
a weight applied to the fork 21 thereby to déetect whether a | oad has been 5
pl aced_eon the fork or not and.outputs the nmagnitude of the weight as a

conti guous val ue. As shown jn Fig.. 8, the weight sensqr .22 s connegt to
a_conttl device 23, and a%ﬁa‘ageﬂbzﬂ tfP"-%P'ﬁ'%PQI Ws'bfanﬂﬁﬁ‘lgﬂz
speed patterns sisenxbrA(022 belbwr ai fork cdhnast @ Xsad hdetestioh theanmss 23.
O her structural ers e_sinlar,to,t.hose descri.b in the Litgst
enbodi ment . Fi o, 08 WateRE e ShEbE 22 HateeFa ‘B et (Apdlfed) E8) he
second enbodi neftork 2Thitthereby5to detkstarnwhethern he laad dsashbeerhown
in Fig. 4.5Howev Iy thi ' vk LD4S ot £hs f: [, ed at
a load is presen??at%ee%_cgginﬁ%% Zﬁéée%felflvégeg rtr:ga‘st:l}r%egsygllue@%f c;ttﬂe
wei ght out put t edthe wedghdi @ist ascoptinppusSmalue. and a speed pattern 20
suitable for the purpose iiss"él-ﬁ«ir?diﬁrf’fgt.hg,”‘t‘ﬂé‘%é Bahk8En9ostigy ed
' cCor,da ] I

in the nmenory device 24 and is read I1n_a .dance with_The neasured val ue
(Step 5). Fig. 16°onnsetemhcte@fPRtsplsde¥dcs) 3 nARdga sPeBargatdeydse 1 or

a travelling truelg iviﬁ.ﬂﬂeaigluraliﬂﬁpnéfeﬁibﬁ)d.ir{?népeeai Pdtid¥ns Ostbeed
exanpl e sfigwn in 5%%;.§?,. en a Iga tg_n_t pres%pt ggiéLUEE.trsgﬁé%
according to pat tBEFeER £ SeAeEteda |§9‘ﬁr§%ﬁ ?he
_ structural members are similar to those described in
\ the first embodiment.
Fig. 9 is a flow chart showing the process of
contrel in the second embodiment. This 4is
15 substantially the same as that shown in Fig. 4.
However, in this embodiment, if in Step 1 it is
determined that a load is present, the control device
23 receives a measured value of the weight outputted by
the weight sensor 22 (Step 4), and a speed pattern
20 suitable for the purpose is selected from the moving
speed patterns stored in the memory device 24 and is
read in accordance with the measured value (Step 5).
Fig. 10 shows one example of selectable
W - moving speed patterns for a travelling truck in the
25 second embodiment. Similarly to the example shown in
Fig. 5a, when a load is not present, the truck travels
according to pattern B, and when a load is present the
truck travels according to pattern A. When the weight
of the load is large, a pattern A' is selected. 1In
{ 30 pattern A', the acceleration is less than that of
pattern A, and the high speed v2' is also less. This
" is because, generally, the larger the weight of load,
the larger the load on the drive motor. The carrier
time tA' increases, but the acceleration and high speed
35 are controlled according to the weight of load in order



truck travels according to pattern A. Wen the weight of the load is |arge,

a pattern A is selected. In 30 pattern A", the acceleration-:is |ess

than that of pattern A, and the high speed v2' is also less. This is

because, generally, the larger the weight of |oad, the | arger the | oad

the drive notor. The carrier tine tA increqﬁsf, but the accel eration and
t

hi gh speed 35

are controll ed according

to make the load on the notor substantially constant If the load is - -
heavi er, the accel eratign and high speed decrease. If the.lLoad is |i J

t he acceleraﬂ(ﬁpaﬂﬂﬁﬁi3#%*lﬂﬁﬁiﬂﬁrgggema%ﬁfrﬁﬁ#%ﬁﬂ%ﬁ&@lgyIﬂﬂ?§ﬁﬂé¥g¥s 5
al ways brought Ifitohéulbadl dp heawvdby,t hecacopleratsiqrerdra retgh nepesdor t

period of tine.
is set in like

GERFRRShy (1% nieRend Ty digtly, THEE DbRRAB ARG D

on

he wei ght of load in order

orm
10

its speed patteérigbhapged depmreiise. upThet peynfiaammanee cofabbenowtadr | Hads
detected th d | {RAYSFu T ‘MHH# |, o i esent
t he carry%g t?anievgggﬁ %Tg%gjﬁgﬁqened agu%glen%g'%gd W t %%eeggsgam rlEeHi f%ad

i s present, tharebiornedt éni Agshiertc\reriad ef gime.

second enbod

e. The mosting rgpeedt he
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detection sensor, detects the weight of a load in addition to the presence
or absence of a}sadmaRBe¥ets a noving speed pattern according to the

wei ght of the .load. wHeACéhe?@Gtackd® Srah8UBfCcaHd eprés8RtWinslerBivbe

ThorRandas: 8¢ 6P t he Byfeence

attai ned w thout, | oad C%Lla e can be obtai,ned, erqﬁé the,carrier-tine
OEy

where a 1%hd i s+bF <ERRE

Furt hernore, operatbaenetapfmriosdsadedtadayefihby the load detection

means. Hence, when a load is not present the carrying

. time can be shortened as compared with the case where a

15
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25
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35

load is present, thereby shortening the cycle time.

According to the second embodiment of stacker
crane of the present invention, the weight detection
gsensor detects the weight of a load in addition to the
presence or absence of a load and sets a moving speed
pattern according to the weight of the load. Hence,
the minimum carrier time which_can.be attained without
load collapse can be obtained, whereby the carrier time
where a load is present can be shortened to shorten the
cycle time.

Furthermore, operation delay means can delay the
operation of the speed-rotation means according to the
truck speed when the speed-reduction dock is detected.

Hence the time for which the. truck trawvels

i

3

u .




25 operation of the speed-rotation neans according to the truck speed
when the speed-reduction dock is detected. Hence the tinme for which the
truck travels 30 35 at the maxi mum speed can be made as | ong as
possi bl e, thereby shortening the carrier tinme. 5 10 15 20 25 30 35

CLAI MS: 1. A stacker crane conprising: a nnYﬁble truck; at |east one nast;
5 a platformnovable on said at | east one nast; nbtor neans
arranged to drive the truck-and the platform |oad-detection nmeans for

deteciﬁﬁg the presence or absence of, a load on the_platfo . and
contrO¥ means c@%prt'r ¢ TJeKREREPy sShegd Ga%h, ﬁgmiéﬁl ﬁgal‘aliw on%s a%\’/ls%lgb%%éed
patterns for thelwmsisy shertemingltheacasrbbengtimeanged to select from
,said plurality of patterns a pattern determ ned by a signal fromsaid | oad

_detection neans and to actuate the 15 movenent of the crane in
Taccordance. with the sel ected
) 5
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—
15
20
N
25
30

35



pattern. 2. A stacker crane according to claim11, wherein said | oad

detection neans conprises a weight detection sens

val ues continuously 20 according to the weight Tmﬂm“mm““mm“al d

control neans selects a noving speed pattern fromsald plurlity *of noving

speed patterns
sensor. 3. A st

control stop neans for detecting speed- reduction docks near each end of a
E&ﬁpgiane_is arranged to stop the travel of -the cranesgpd
-ﬁ perating delay nmeans for starting the speed reductfon
only after travelling.aXistacksE)y cralisteonprisiomga position at which said

travel route of
IS provided wt

i n dependence upon the value’%{on1the wei ght detection
acker crane according to claiml or 2, 25 wherein a

speed-reducti on dock . 4. A stacker crane substantially as

herei nbefore described wth reference to Figs. 1 to 6 or Figs. 7 to 10 of

t he acconpanyi ng dr aditnd$asis one mast;

5

10

15

20

a platform movable on said at least one mast;

motor means arranged to drive the truck and the
platform; |

load detection means for detecting the presence or
absence of a load on the platform;

and control means comprising memory means stbring
a plurality of moving speed patterns for the crane, the

control means being arranged to select from said W/

plurality of patterns a pattern determined by a signal

from said load detection means and to actuate_the-

movement of the crane in accordance with the selected
pattern.

2. A stacker crane according to claim 1, wherein
said load detection means comprises a weight detection
sensor capable of outputting values continuously
according to the weight of a load, and said control

means selects a moving speed pattern from said

25

30

35

plurality of moving speed patterns in dependence upon
the value from the weight detection sensor.

3. A stacker crane according to claim 1 or 2,
wherein a control stop means for detecting speed-
reduction docks near each end of a travel route of the
crane is arranged to stop the travel of the crane and
is provided with an operating delay means for starting
the speed reduction only after travelling a given
distance from a position at which said speed-reduction
docks were detected.

4. A stacker crane substantially as hereinbefore
described with reference to Figs. 1 to 6 or Figs. 7 to
10 of the accompanying drawings.
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