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4. Development of Safety Systems of Automated
Warehouses for Assisting Aged Workers

by Shigeo UMEZAKI¥*, Kiyoshi FUKAYA*, Soichi KUMEKAWA* and Syoken SHIMIZU*

Abstract; There are many non-steady operations in automated warehouses such as trouble-shooting,
picking, repairing and maintenance. In order to conduct these operations, workers are sometimes
forced to climb up to the heights, to confirm safety over wide areas by their own eyes, or to carry
out their work without stopping stacker cranes. They are required to have physical abilities such
as good body balance, quick response and good eyesight, but these abilities naturally declines with
age. As a result, aged workers sometimes meet with serious accidents during above operations.

In this report, safety systems of automated warehouses for assisting aged workers are proposed.
These systems are summarized as follows:
(1) Manipulating system for trouble-shooting

The manipulating system for trouble-shooting was developed so that the aged worker can correct
the arrangement of loads on a upper rack from the outside of the movable range of the stacker crane.
The manipulator is remotely controlled by a monitoring system.
(2) Safety system for picking operation

The safety system for picking operation was developed so that the aged worker can carry out
picking operations without entering into the movable range of the stacker crane. The picking area
is limited and is shielded by a rotating shutter.
(3) Safety system for manual operation

The safety system for operations such as trouble-shooting, repairing and maintenance was devel-
oped so that the aged worker can avoid any crash with the stacker crane. The system can stop the
stacker crane immediately in the event of an unexpected runaway due to a misoperation by a worker
or a mulfunction of a controller.
(4) Prevention system against unsuitable start operation

A safety device of laser beam type was developed which confirms the absence of workers in the
movable range of the stacker crane in order to prevent a third person from starting the stacker crane
erroneously.
(5) Prevention system against entering into the movable range of the stacker crane

A system which prevents a worker from entering into the movable range of the stacker crane was
developed. The worker can enter the movable range of the stacker crane from a interlocked door
only when the stacker crane stops or in low power mode such as a manual operation.
Keywords; Safety, Safety control, Aged worker, Human engineering, Automated warehouse
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Fig. 1 Automated warehouse which was chosen as the target of this research.
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Safety measurements for automated warehouses proposed in this report.

X 4

BE & h 3 £ & o0 F f

kX o R &2 N K HER

A HH TR E T B R 2 NK

BEATOR TN -
B - HOETEDN
BEER DR ENR

MWcBWTHIWFEP, 7L —0 TR OHS
WHETHh - HRhEZREILEZED, ThEEFS &
UTRERICEA LEEEDERMP S EE TS,

FIERF PR EHEOREILEBERHB L TN,
SRTFEREEOET LBinE o, HYRBREES
{EETH o0z,

Rl LOERECRN LT, BRPORPETT 2,

HOERT2RHENBEHICHER U GEIT2 UrHED
rpolH, BRMOET LtRlE cld, B Twz#
Ehin,

B LD EITS I=dHIT, VL — 2 OMERICED
BRTAMTI S L URMERED IV —ViTHEN D,

D L BATERIEOET LEEHEC L o Tl
REERBHCHY ,, MENEDEZELEL TIHAD
&?t’_o

Bl LOMBEEATS ez, HEEAICHEA Uk EE
EVEEAEETFOI L —ITHkEND,

BEARBO MU -
Wi - TEEIERRS DIE
FR DR K

PDLEROYMBONL (CwF ) - B - EE
EREDIEEETTS EOICERNICEA U EEE
», BEAZETHOI V-V IZEENS,

OV—  DEEMFLEUERICEENICEAT S LD
I{EEBUEE D TWED, BiIE CRBEROBRE »
OHMEELUTEEE2ETI 2 I LICRWERE
BUL3ELE <, TLELBROEFEEIEHRENSTE
FLTBOMEBBOWRETHIILMS, brok L
EETHNE, 7L —r 2k D T LR {EERRITT
2HEEOH ok, i, BERFHBEROET LEGhE
T, BEAOHRIRZH TOERIEE L WEERES .

ERERDY=Ca L —& 2H A LR ThAEEE
ZRELT, EEEVERRFTICEL I L2LFTH
HHNEEMETELLIICT 3,

BENIZ, EEEVMIL (BvFLT) - &S &
EEREDEEEREITS> OO v ¥ ViHIRER
7%, COFRIE, MBSy v IRy — b r vy
HKOEAB LB 2T B o

REwhIV—=VDh
5 7 IVILERDREY « &R
% - WIEZEDEERD
BN

V=V PDOREFELELED IS TNV
S, {RSF - SR - W, MIEROELERS OFE
ERTOOHIEEMIEAN UEEEED, TR
BYHLEIV-VICHRENS,

RF- R HEEDIERTCRBREEZELTERWES
HHVdh, AMOERAIKE L TREEHRT B L
PHED BP0 FIC, BE TR, EEIS—RICE
FEBEAYH Y, BERHESETIEHY AT LD
AEEE. £, BETEHEREEOET LizEinE Tl
BREBZRELRVSEERHTT 2 L SRS ERET
U, ZL—2ickEhPin,

FEBRERICE, 7V — DR d—HREIC UPBIEL
BWEEY X7 L 23T 5 o FEIHRERICE, L9EE
ET T3 L5 CHERREEERIT 2 . BORSTROBR
ENFHIED=DIT , BoBSTRNCPeE WL RE 2R
%o ERMEEIC 2 Y BWREBOFES EOT E T L
T, AMEDRBICHENZ L 2HIET 28 ENFAILE
BEERIT B,

B DR RN

I V=2 BEIE URRET ERE 1 ~ 3 DI
HEEEERE=EIE > TV L — L DREIRES
Tokld, TERICESUEI LV — I EEEN R
iné o

EDRORLER, AMPETRTITS LrFEd
Rirolzo 5, BilE T, M RITREHRE 3
EAYH 5L EDNTBD , ERBRBENDOREHERI
iﬁo

EHROZSERFRE LT, BRRAENZEME B
PRCERTES V- A Z2KEERI 3,

HZEDPSOEAN L
N (BEA~DEA
BH)

LR LI~3DEERTIBIC, JV—CREFLET
3T LICEROD 2ERED, EHROEAD (A
Ly Oy IHERBLUTHBET) TR, @2E
DOERTICH 20O08PS 7 LV —V OETRICEAL
FFHROI V-V HEEND

BIOERIE, ALy POBACRERSDOTHY , ¥
FORLEMIMAE UTEARBILT 2 LB ESRD
ok, LAL, BiE T, HEROHSPMEHKED
BRELTH/FLIZEOHADP S, Bhok UifEET
HE, IV —r 2k e MEEERITT 2HE
YHolzo

EREEDEZEDPOBRIEATERVEL S, A
L OB EDOKE T , M UICHERAT 35,
HEEBCY Yy vy 2RITIBDFESERNT 2, £, F
HOEADNCES vy 0w I E2BIT, 7V —UhiEER
FIELTHSTRITNEAEA~NOEAZFT LRV,
X5, FEENAERNICVWBLER, JL—V~0DE
FIRAZETLRVWELSIZT %,

E) BFRO T2V —0 ) LRRAP vAIL—VDTEEES,

BT LY AT EHEGIEE U & 2R Y 0RdlE



— 40 — R SRR RIS iE

Z8fiE—%
REFH S F . x—%
L~
Iz
R
! —
| Tl 7 : 8
: ; \xvprz.204
BEiFe—s
W, BHEHINF ax—3
]
’]

Fig. 2 Structure of a trouble-shooting manipulator.
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Appearance of a safety control circuit applied to the safety system for picking operation.
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Appearance of a sensor for preventing crash in
manual operation.
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Table 2 Sensors for preventing crash in manual operation proposed in this report.
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