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5. Development of Safety Device of Laser Beam Type for Compensating
Visual Ability of Aged Workers

by Shigeo UMEZAKI*, Kiyoshi FUKAYA* and Hiroyasu IKEDA*

Abstract; In automated warehouses, workers are forced to confirm a human absence in a movable
range of a stacker crane before they operate it. Especially for aged workers, whose visual abilities
decline with age, it is extremely difficult to confirm the human absence. As a result, aged workers
may start it erroneously in spite of the human existance in the movable range of a stacker crane.
In this report, the prevention system against the erroneous start operation by aged workers was
developed. The safety device of laser beam type was developed which confirmed the absence of
human body in the wide movable range of the stacker crane automatically instead of eyes of aged
workers. The characteristics of the safety device are summarized as follows: ‘
(1) The safety device uses laser beam for monitoring wide range. A long exposure of the laser beam
to human eyes may become harmful. Therefore, the one-shot laser beam of a very short period is
used. If the one-shot laser beam reaches the receiver (photo sensor), this means that human body
does not exist in the movable range, and the safety device permits radiation of the next shot and
this process is repeated. On the other hand, if the one-shot laser beam does not reach the receiver,
this means that the human body exist in the movable range, and the safety device stops the next
radiation. This control method can be called the “Consecutive Confirmation Control Type”. The
human eyes are never harmed by this control because the exposing of the laser beam to human eyes
can be limited within the very short period.
(2) The exposing period of the beam shot can be reduced to less than 27ms under the condition that
the wavelength of the laser beam is 670nm and its output power is 1.5mW. The safety classification
of this device corresponds to CLASS 1 (as defined IEC825) in comparison with CLASS 3A of a
normal laser beam sensor.
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Fig. 1  Basic construction of the laser-type photo-electric sensor proposed.
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Fig. 2 Timing chart of the laser-type photo-electric sensor.
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Fig. 3 Electric circuit developed for the laser-type photo-electric sensor.
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Fig. 4 Efficiency test of the laser-type photo-electric sensor.
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Table 1 Failure mode effect analysis of the laser-type photo-electric sensor.

L—H—RRLREOKERNER

E= = Wk T — R BB DGR
1|\ R1 W7 ISV ARERT
2| avFr v C1 y R IV REEET

W R Eills
FAA—R Z pih mL
W AR G
LRVigER L1 kb Gl
3 | EEFERRRE F1 b FHESHRETT
EEEERE F2 e Cills
LR)VIRGERR L2 R | BeER A
4 |WH7Y7 OP1 |tk BB
DL— RY1 |14 Ak
EROBEMAR |HCEL
BRBE st
S LD | s BNERFEE T
HETH B BEAR 153
L XENE EN
5 | ZME PD | FAEFREET
HETHh Cills
Ly RENE Eills
HEIEER OP2 | #E ER
LUk ERR L3 fhpe Eilis

Table 1 {3, ZDODWIERTETH b,

B, BR) V- RYLOERICESFELL L &1,
V==t L TR RRITL), RS v AT v —
UHEATEMRE LD T ABENGD DL, DD, K
WETIIREIA A FRY) L—% ZF{LL, IN5OHE
DA—HHREEBEERITAZLICLY), VL —DEE?
BB TR E L,

/o, BEICE T, SOeiriET 5 LENRRAL
RATHEL & 2HOEEE, /203y —9—KHh Py
BRI HAOREEZBETE LW, IHIE, wIhd
falBloETH Y, ANEOBIEEL2EZ 58210
Hb, TDHH, BEOHIRIZOWTIE, 7=z—t—
ZICOFBICLY, v—F—XoREXEFIETL L
WCTEL (72—t —71C TIT, ZXHMIcH 5
UHEDIEE LI ATPRET 5 &, BIESHEE
SGPEHEHEEFILET ),

s L, AREIELEE T, BrE0iE s &
el BT, VW -RORKEFILETEL W, £2T,

0 & RIS B iz, HORBICH L TR
BIAL U RRAH 252, BIGDEL LR tp
7 b — WA Lo % 8058 L 727812, DM E2512
L AFRE L T SRS N L &, #)
HTROIAAEFFTT B HEHRICO LT LRE L
oo TOESBFRETIUE, BABBALRATHHA
2 < 7 BINORERAE 72 & 512, B (tp + ALmax)
TR L LTERBMIC L —F—HHFE LT 50
b, ORI ) ROREMEEELETE 2,

5. #&

HEIREIC & 21EE TR, BEEORLMERIL, 1EE
HHIER G BENZER 2 B TRTIT ) LArFEd%w,
L L, @mEE Cldme & 3Rl sk < %4 3 Eimste
WINTBY, BALZRBENEBRORLMHRIIMHL TR
RS LEZLND, FIT, AIIETIE, EBEIC
fbo>T, BREBENZER 2 HBINICERTE L —
F—REZLEENRMELZRAL, ZOWEIRDE) T

il



H5b, o

1) Ji—, v —RHFABOBIRA-THEEZES
FTIEDBEWEIIE, Vv-F—-R2HETEERL LT,
BRERHFREREL 2,

COFRTIE, |/RBELILV—F X2 ZbDTHER

R EL, AMERFEEL T Wiy —F—3k
PEIEFICEE L2 L B3ROV —Y =KD REZ
BZTHTT 5. —H, MEFFELTwEDITL—
WA ZRBITEEL L7 &iF, KDV —HF—
HDREREEET B,
2) ERoFRE, #{ABOFLEES 670 nm, L —
WA 1.5 mW, Eks7 7 X 3A (ERERE
DFA) DVv—F—HEBEIHEBALLZS, ABEOH
V= RICRE I NSRRI, SMELLCEETIE, 27
ms LIFICHIZ 5B emholz, TS, FHEEE
BERLEDLV—F-BENERTELIE, 77X 1T
LY 3,

PIESARFRDOBRFENRETH 55, AHFENERIL
2R 572512, FRBFFHNML TRRFEIEL L

EXZ LRI FE#E NIIS-SRR-NO.16 (1996)

BADMER, K&k, SELE, e oTHEn &
JIZ, 2L DRFFEIZE->T 5B, T2, THERAEE
RS 722 E TR W, IREIFIC X 2k TR
RIBORFERDENFELZR LT TR 5w, 2%
2, SNHEDFEICOWTHIERRFT2EDTWERN,

EE XM

1) BERFEEOSEHKEN LRFAENRRLASHRESE,
PR RER LS (TR 3 4).

2) V¥R L BEEDFHIEAEICOWT, BB 61.1.27,
ERE 39 %, RTEEEE I, FHERERES (1995)
pp.1389-1410. '

3) JIS C 6802, Vv—HERNKEREEE, JIS NV F Ty
7 (%&4%) (1995) pp.162-190.

4) IECS825, Radiation safety of laser products, equip-
ment classification, requirements and user’s guide
(1984).

(PR 8 4+ 3 B 15 HZH)





