1t 5% 5 A9 BT A HE B8 B8
R ¥ ¥ B

PCT BB HAFNCESHTAB S K- EREHE

(51) EBXGHr52%5i6 ) (11) EFRAMESR ) ' WO097/30327
GO01B 11/26, B21D 5/02 : Al
(43) EBRBARE 1997428 A215(21.08.97)
(21) ERHEE S PCT/IP97/00361 | (74) {REA
FELE =4FF(MIYOSHI, Hidekazu)
(22) EBRLEA 199742 120 (12.02.97) | T105 BERE#R L/ PN T H2E3 8

£t / P51 ' L3F Tokyo, (JP)
(30) BT —¥

1002314 1996428130 (13.0296)  NL| 81) #8EE AL, AM, AT, AU, AZ, BB, BG, BR, BY, CA, CH,

R -8/321813 19964F12 A 2 H (02.12.96) JP| CN, CZ, DE, DK, EE, ES, F1, GB, GE, HU, IS, JP, KE, KG, KR,
KZ LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, MW, MX, NO,

(71) HEA CREZBR $TXTOHEEEICOWVWT) NZ, PL, PT, RO, RU, SD, SE, SG, S, SK, TJ, TM, TR, TT, UA,

K& 7eF ALy IR UG, US, UZ, VN, ARIPO%8F (KE, LS, MW, SD, SZ, UG), = —

(AMADA METRECS COMPANY, LIMITED)[JP/JP] 7 YT HEF (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), BN % 2F

T259-11 #F)NIRFERR T #HKI06%F H# Kanagawa, (JP) (AT, BE, CH, DE, DK, ES, F1, FR, GB, GR, IE, IT, LU, MC, NL,

(72) BAFE ; LUV PT, SE), OAPI#3¥ (BF, BJ, CF, CG, CI, CM, GA, GN, ML, MR,

(75) HE/HEA CKEIZOWTOR) NE, SN, TD, TG).

TV o=y H—Ry Dyv

(BRINKMAN, Gerben Jan )[NL/NL] BATABAER

Ty x—F Y4—xT R 7548 DA —2T Y04 ERMEAER

Enschede, (NL)
TR 5 (HIRAIZUMI, Mitsuo)[JP/JP]
T259-11 #R)IR{A SR M R806%F H Kanagawa, (JP)

(54)Title: ANGLE DETECTION METHOD FOR BENDING MACHINE, ANGLE DETECTION APPARATUS AND ANGLE

SENSOR
1 ... sensor hsad
CHORAOLEHE  FHITRAAERMIESICEOAERHERT KA 4 9 - dione projecrer
1 11 ... g h
- m st light receiver
‘:7’&7?' B s 1 nes N : 13 ... second light recaiver
) —
17 ... -amplifd
[T.1) v | premesplirier
=] = 19 ... light recaiver change-over switch
17 2 21 ... band-pess filtar
— »
3 e ~ 23 ... emplifier
. ';f‘t',uH ‘.ﬂ 2S ... synchronqus read circuit
‘\9 § 13 27 ... first light receiver data memory
7 29 ... second lLight recaiver dats mesory
_{!—M‘l-ll—k__‘ 31 ... pesk position detection section
L]
ST AP T — 33 ... rotating angle detector
V| () enzTae LI
37 . T/ 35 ... angle calculaticn section
27\1 ::%2"] |:§$§2:; I 37 ... ssssursmant conctrel saction
|___] : 3% ... sodulatar
#’ - i. 3n (1) ... completion of bending
14 E-7
TRARNETAS (2) ... light recaiver select signal
(3) ... cne-step driving completion signai
38
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An angle detection method for a bending machine for detecting the angle of bend of a bent work. Detection light from a light source
(9) is projected to a work (W) while an angle sensor (3) is being rotated in both forward and reverse directions, and a plurality of optical
sensors (11 and 13) disposed symmetrically with respect to the light source (9) receive reflected light from the work (W). The quantity of
light so received is held in correlation with the rotating angle of the angle sensor (3) detected by a rotating angle detector (33), and the angle
of the work (W) is calculated by an angle calculation section (35) on the basis of the peak value of the quantity of received light and the
rotating angle of the angle sensor (3) corresponding to this peak value. Alternatively, the rotating angle detector (3) detects the rotating angle
of the angle sensor (3) when the quantities of received light of a pair of optical sensors (11 and 13) become equal, and the angle calculation
section (33) calculates the angle of the work (W) on the basis of this rotating angle. An angle detection apparatus and an angle sensor are
also disclosed.
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