DEFLECTI ON DETECTI NG DEVI CE OF SUSPENDED CARGO BACKGROUND OF THE | NVENTI ON:
Field of the Invention: The present invention relates to a deflection

det ect ikig devi ce of a suspended cargo for use in container cranes, etc.
Descripti on of the Prior Art: A conventional deflection detecting device of
a suspended cargo used in a container crane is described: In Fig. 4,
nuneral 1 designates a trolley noving |ateralfly on a crane (noving right
and Feft in the figure), nuneral 2 designates a suspension tool suspended

fromthe trolley 1 via pmagsrAon HHHUTRG DEY 1¢ES 0¥NauePERDEBSRRREEd Car go

{

BACKGROUND OF THE INVENTION:
Field of the Invention:

The present invention relates to a deflection
detecting device of a suspended cargo for use in container
cranes, etc.

Description of the Prior Art:

A conventional deflection detecting device of
a suspended cargo used in a container crane is described.
In Fig. 4, numeral 1 designates a trolley moving laterally
on a crane,(mqving right and left in_the figure), numeral 2
Qesignates a suspension tool suspended from the trolley 1
via ropes 2a, and numeral 3-designates a suspended cargo
held by the suspension tool 2.

To begin with, a deflection of a suspended cargo
is described. As shown in Fig. 4, in case the trolley 1 is
laterally moved from left to right, the suspendéd cargo 3
deflects relatively to the left side of the figure by an
inertia force when the trolley llis accelerated, and the
suspended cargo 3 deflects relatively to the right side of
the figure by an inertia force when.the trolley 1 is
decelerated, contrary to the case of acceleration.

In this case, the suspended cargo 3 deflects,

in the lateral direction with the trolley movement, with



hel d by the suspension tool 2. To begin with, a deflection of a suspended
cargo is described. As shown in Fig. 4, in case the trolley 1 is laterally
noved fromleft to right, the suspended cargo 3 deflects relatively to the
|l eft side of the figure by an inertia force when the trolley 1 is

accel erated, and the suspended cargo 3 deflects relatively to the right
sidé of the figure by an inertia force when the trolley 1 is decel erated,
contrary to the case of acceleration. In this case, the suspended cargo 3

deflects, in the lateral direction with the trolley novenent, wth
a same period and with a same phase at both of the front

end and the rear end, i.e. a parallel deflection, as shown
.in Figs. 5(A) and 5(B), occurs from a position shown by a
full line to a position shown by a dotted and dash line.
Further, if there is an eccentric load in the suspended
cargo 3 or if an outside force of the wind acts ununiformly
on a side of the suspended cargo 3, the suspended cargo 3
causes rotational movements, and a skew deflection, as shown
in Figs. 6(A) and 6(B), occurs from a-position shown in a
full line to a position shown in a dotted and dash line,
thus movements wherein parallel deflections and skew
deflections are commingled, asise.

Here, a camera 4, fitted to the trolley 1 with its
range of vision facing down@ardly, catches a mark 5 attachea
on the suspension tool 2 at the center of the range of
vision. The mark 5 is drawn white on the surrounding black
ground, by which light and shade are distinguished clearly.

Meanwhile, the camera 4 sends a,picturg signal
Catching the mark 5 to a picture processing device 6, as
shown in Fig. 4. Said picture processing device 6 detects,
by processing the picture, the position where the mark 5 is
within the range of vision of the camera 4 and computes, by
the number of picture elements, the deviation amount from
the center of the range of vision. This deviation amount is

multiplied by a length per picture element decided by a



-2- a sane period and with a sanme phase at both of the front end and the
rear end, i.e. a parallel deflection, as shown in Figs. 5(A and 5(B)
occurs froma position showmn by a full line to a position showmn by a dotted
and dash line. Further, if there is an eccentric load in the suspended
cargo 3 or if an outside force of the wind acts ununiformy on a side of

t hé suspended cargo 3, the suspended cargo 3 causes rotational novenents,
~and a skew deflection, as shown in Figs.“6{A) and 6(B), occurs froma
position shown in a full line to a position shown in a dotted and dash

line, thus rMRASEhtE Wi TeEen Ide detq ey ohsa%ot@ewspensmnd tool

2, thereby a deflection amount is obtained.

However, in such conventional deflection detecting
device, one camera being used to catch the movements only of
right and left directions of one point of the mark, only
parallel deflections which are movements of right and left
directions of the suspended cargo can be detected, and there
is such a disadvantage that skew deflections which are
movements of the rotational directions cannot be detected.

Accordingly, a deflection detecting device of the
prior art has a problem that a deflection correction control
of parallel deflections is possible but that of skew
deflections is not possible, thus deflection correction
csntrols of movements whefein parallel deflections and skew

deflections are commingled cannot be done.

SUMMARY OF THE INVENTION:

In view of the above-described problems inherent
in the prior art, it is an object of the present invention
to provide a defleétion detecting device of a suspended
cargo to make a deflection correction control of parallel
deflections and skew deflections being commingled and to
enhance a carrying efficiency of a suspended cargo by
shortening of a deflection correction time.

The preseht invention therefore relates to a



defl ections are conm ngled, asise. Here, a canera 4, fitted to the trolley
1 wth its range of vision facing downwardly, catches a mark 5 attached on
t he, suspension tool 2 at the center of the range of vision. The mark 5 is
drawn white on the surrounding bl ack ground, by which |ight and shade are
di stingui shed clearly. Meanwhile, the canmera 4 sends a picture signal
cat'ching the mark 5 to a picture processjng device 6, as shownin Fig. 4.
Sai d picture processing device 6 detecfs; by processing the picture, the
position where the mark 5 is within the range of vision of the canerg 4 and

conput es, byleHeqhimedeiedind devdicanast & URP AL GaHPCA A USS df t he

center of the range of vision. This devjation anp
a craé% in which a suspended cargozaslﬁglds%y a suspension

tool suspended from a trolley via ropes and said suspended
cargo is carried together with movement of said trolley,
characterized in comprising a mark recognition‘means
provided under said trolley with its range of vision facing
downwardly, a first and a second marks, such as signs, etc.
provided opposingly to said mark recognition means on said
suspension tool, a picture processing device to take a
picture signal of the first-mark on said suspension tobl and
a picture signal of the second mark on said suspension tool
caught by the mark recognition means provided under said
trolley, a deflection amount computing means on both sides
of right and left of said sﬁspended cargo in said picture
processing device, and a deflectiop amount calculating means
to calculate parallel deflection amount and skew deflection
amount by use of said computed deflection amount.

According to such construction of the present
invention, a first and a second marks on a suspension tool
are caught as picture signals by a mark recognition means
provided under a trolley, and, from these picture signals,
mark positions are detected and a deviation amount from the
center of the picture is obtained. From said deviation
amount, deflection amount of both sides, right and left, of

the suspended cargo is computed and, from this deflection



multiplied by a length per picture elenent decided by a -3- length of
rope between the trolley 1 and the suspension tool 2, thereby a deflection
anount i s obtained. However, in such conventional deflection detecting

devi ce, one camera being used to catch the novenents only of right and |eft
directions of one point of the mark, only parallel deflections which are
novenments of right and left directions of the suspended cargo can be
detected, and there is such a disadvanfa@é‘that skew defl ections which are

amount, parallel deflection amount and skew deflection
amount aré detected.

In addition to usual parallel deflections, skew
deflections which are caused in case where there is an
eccentric load in a suspended cargo or in-case where an
outside force of the wind acts ununiformly on a suspended
cargo, also becomes deteétable, thereby deflection
correction controls for deflections wherein parallel
deflections and skew deflections are commingled, can be

realized.

BRIEF DESCRIPTION OF THE DRAWINGS:

In the accompanying drawings:

Fig. 1 is an explénatory drawing by way_of an
entire perspective illustration showing a deflectioﬁ
detecting device of one preferred embodiment according to
the present invention.

Fig. 2 is an explanatory drawing showing how a .
deflection of a suspended cargo of Fig. 1 is detected.

Fig. 3 is an enlarged block diagram showing a
processing method of a picture processing device of Fig. 1.

Fig. 4 is an entire perspective illustration
showiﬁg a deflection detecting device of a suspended cargo
used in a container crane of the prior art.

Fig. 5 is an explanatory drawing showing a



novements of the rotational directions cannot be detected. ;ﬂiﬂﬂﬁ&ggﬁrHéSBEEN

deflection detecting device of the prior art has a problemt
def] ection correction control of parallel deflections is possible but that —
of skew deflections is not possible, .thus deflection correction controls of
nmovenents wherein parallel deflections and skew defl ections are comm ngl ed
cannot be done. SUMVARY OF THE I NVENTION: In view of the above-descri bed

probl ens inherent in the prior art, it-ig -an object of the present

i nvention to provide a deflection detecting device of a suspended cargo to

make a defl ofr, t 0 f fl ns aan
defl ecti ons%ﬁﬁg%ogn&fllgﬁﬁlog‘n@f Y U ARl Pardf 2ClFigNS 43NGnekeYn

Fig. 5(A) is a plan view and Fig. 5(B) is an elevational

view.

Fig. 6 is an explanatory drawing showing a skew
deflection of a suspended cargo of Fig. 4, wherein Fig. 6(A)

is a plan view and Fig. 6(B) is an elevational view.

DESCRIPTION OF THE PREFERRED EMBODIMENTS:

One preferred embodiment according to the present
inveﬁtion will now be described in detail with reference to
the drawings. Fig. 1 is an explanatory drawing by way of
an entire perspective illustration showing a deflection
detecting device of a suspended cargo according to the

-present invention, Fig. 2 is an explanatory drawing showing
a picture processing device of Fig. 1, and Fig. 3 is an
enlarged block diagram of a picture processing device of
Fig. 1.

In the above figures, component parts similar to
those shown in Fig. 4 are given like reference numerals.

In Fig. 1, two cameras, or a pair of cameras, front and

rear, are fitted to a trolley 1, facing to a pair of marks;

front (first) and rear (second) 9 and 10 attached on a suspension tool 2,

the front camera 7 catches the front mark 9 and the rear

camera 8 catches the rear mark 10, thus the front and the

rear cameras 7 and 8 send signals of the front and the rear
/”’_’ﬂ’/,,,’~f~”””
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enhance a carrying efficiency of a suspended cargo by shortening of a
deflection correction tine. The present invention therefore relates to a
-4-_ deflection detecting device of a suspended cargo for use in a crane in
whi ch a suspended cargo is held by a suspension tool suspended froma
trolley via ropes and said suspended cargo is carried together with
novenment of said trolley, characterized in conprising a mark recognition
~means provided under said trolley withdgs-range of vision facing

marks 9 and 10, respectively, to a picture processing device
11.

The front mark 9 and the rear mark 10, both
provided on the suspension tool 2, are, for example, lines
drawn white on a black ground, so that the mark portion and
the surrounding portion are clearly distinguished by colors
of light and shade.

As to a processing by a picture processing device
11, as shown in Fig._3, a picture processing is made for
each of two picture signals caught by a pair of cameras,
front and rear, and the mark positions are detected. As for
a detecting method to detect a mark position, as shown in
Fig. 2, a picture image is obtained by digitizing a picture
signal and a luminance levei is scahned on a horizontal line
A so as to find a peak point of the luminance, which peak
point is made a mark position. And a mark position when a
deflection is zero (a mark position shown by dotted lines in
Fig. 2) being a picture center, a deviation amount therefrom
is computed by the number of picture elements.

As the actual length per one picture element is
decided by a length of rope between a camera and a mark, or
between a trolley and a suspension tool, the actual length
of rope is detected to be taken into, and using a previously

set up correlation formula of length of rope and actual

length per one picture element, the actual length per one



downwardly, a first and a second marks, such as signs, etc. provided
opposingly to said mark recognition neans on said suspension tool, a
picture processing device to take a picture signal of the first mark on
sai d suspension tool and a picture signal of the second mark on said
suspensi on tool caught by the mark recognition neans provi ded under said
trolley, a deflection anbunt conputing neans on both sides of right and

| eft of said suspended cargo in said pLcgu e processing device, and a

defl ection amount cal culating neans to cal culate parallel deflection anmunt
and skew defdistuns, edasant B edadnesqi e otdRte dhgetieddeitdrafamnt

According to such construction of the present invention, a first an
second ngrk§§n¥%§§ﬁﬁﬁﬁﬁﬂﬂQﬂgt?ﬁﬂ defléétion amount is obtained. da

Thus, from the deflection amounts X; and X, of
the front part and the rear part of the suspended cargo so
obtained by the.picture processing device, the parallel
deflection amount Xp and the skew deflection amount X, are
obtained by use of a formula (1) below mentioned, so that
both of the parallel deflection amount and the skew
deflection amount are detected:

Formula (1) Xp

(X1+X2)/2
X, = (xl-xz)/z

In this preferred embodiment, an example of using
a camera as a mark recognition means is described, but as
furth;r preférred embodiments, a picture signal made by use
of a mark recognition means, spcﬂ"as a laser beam receiver
or an infrared camera, etc. gives same function ;nd effect
as those mentioned above.

As for a mark.recoghized by a mark recognition
means, if a camera is used, a mark of luminous material,
etc. can be used in addition to the color distinction mark
of above-described preferred embodiment, if a laser beam
receiver is used, a mark of luminous material, etc. can be
used, and if an infrared camera is used, a mark of infrared

rays, etc. can be used, respectively.

Incidentally, although two cameras are used in



are caught as picture signals by a mark recognition neans provi ded under a
trolley, and, fromthese picture signals, mark positions are detected and a
devi ati on amount fromthe center of the picture is obtained. Fromsaid

devi ati on anount, deflection anmobunt of both sides, right and left, of the
suspended cargo is conputed and, fromthis deflection -5- anount,
par-al | el deflection amount and skew defl ection anount are detected. In
addition to usual parallel deflections. gkew

this preferred embodiment, the present invention is not

limited thereto but using three or more cameras is also
possible, and even in such case, same function and effect
can be obtained.

As a summary, according to the present invention,
a deflection detecting device of a suspended cargo for use
in a crane in. which a suspended cargo is held by a
suspepsion tool éuspended from a trolley via ropes and said
suspended cargo is carried together with movement of said
trolley, comprises a mark recognition means provided under
said trolley with its range of vision facing downwardly,
a first and a second marks, such as signs, etc. provided
oppoéingly to said mark recognition means on'said suspension
toolf a picture processing aevice to take a picture signal
of the first mark on said suspension tool and a picture
signal of the second mark on said suspension tool caught by
the mark recognition means provided under said trolley, a
deflection amount computing means on both sides of right and
left of said suspended cargo in said picture processing
device, and a deflection amount calculating means to
calculate parallel deflection amount and skew deflection
amount by use of said computed deflection amount, and thus
said device makes deflection correction controls for
deflections wherein parallel déflections and skew

deflections are commingled and enhances a carrying



defl ections which are caused in case where there is an eccentric load in a
suspended cargo or in case where an outside force of the wnd acts

ununi formy on a suspended cargo, also becones detectable, thereby

defl ection correction controls for deflections wherein parallel deflections
and skew defl ections are conm ngl ed, can be realized. BRI EF DESCRI PTI ON OF
THE DRAW NGS: In the acconpanying drawings: Fig. 1 is an explanatory
drawi ng by way of an entire perspective {glustrati on showing a deflection

detecting device of one preferred enbodi nent according to the present
i nventi on. efficiency of a suspended cargo by shortening a deflection

correction time. The present invention therefore is

extremely useful in the industry.



THIS SHEET HAS BEEN
Fig. 2 is an explanatory drawi ng show ng how a defl ecti on of sus pErPUAGED
cargo of Fig. 1 is detected. Fig. 3 is an enlarged bl ock dia '
processing nethod of a picture processing device of Fig. 1. Fig. 4 is an
entire perspective illustration showi ng a deflection detecting device of a
suspended cargo used in a container crane of the prior art. Fig. 5is an

.expl anatory draw ng showi ng a REPLACEMENT SHEET Substitute sheet -
Cct ober 1996 -1 -

A

l. A deflection detecting device of a suspended

cargo for use in a crane in which a suspended cargo (3) is
held by a suspension tool (2) suspended from a trolléy (1)
via ropes (2a, 2b) and said suspended cargo (3) is carried
together with movement of said trolley (1), characterized in
comprising a mark recognition means (7, 8), such as cameras,
etc. provided under said trolley (1) with its range pf
vision facing downwardly, a first park'(Q)_and a_sgcond.mark
(L0), such as signs, etc. provided opposingly to said,mark
recognition means (7, 8) on said suspension tool (2), a
picture processing device (11) to take a picture signal of
the first mark (9) on said suspension tool (2) and a picture
signal of the second mark (iO) on said suspensién tool (2)
caught by said mark recognition means (7, 8) provided under
said trolley (1), a deflection amount computing means on’
both sides of right and left of said suspended cargo (3) in
said picture processing device (11), and a deflection amount
calculating means to calculate parallel deflection amount
(xp) and skew deflection amount (XS) by use of said computed
deflection amount.

2. A deflection detecting device of a suspended
cargo as claimed in Claim 1, characterized in that said
first and second marks (9, 10) are placed in the direction

to cross the direction of movement of said trolley (1) on

—_
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THIS SHEET HAS BEE
-6 - parallel deflection of a suspended cargo of Fig. 4, where% Fi g RERIACED

iIs a plan view and Fig. 5(B) is an el evational view. Flg 6 IS & =
expl anatory draw ng show ng a skew deflection of a suspended cargo of Fig.

4, wherein Fig. 6(A) is a plan view and Fig. 6(B) is an el evational view.

DESCRI PTI ON OF THE PREFERRED EMBODI MENTS: One preferred enbomm""“""l"lll " IIII

.according to the present invention wll now be described in

reference to the drawings. Fig. 1 is an sxplanatory drawing b

entire perspective illustration showi ng a deflection detecti ng deV| ce of a
suspended c&3HS BUsRNTEPN datle (pﬁr)e-sent invention, Fig. 2 is an

cxplanatory draw 19 ShOU 0 GBS, PISESSSLI0 SRS of o gl P 0
cargo as claimed in Claim 1 or Claim 2, characterized in
that said mark recognition means (7, 8) are provided under
said trolley (1) in two places so as to correspond to each
of said first and second marks (9, 10).

4. A deflection detecting device of a suspended
cargo as claimed in Claim 1 or Claim 2, chéracterized in
that said deflection amount calculating means is a device to
calculate parallel deflection amount (Xp) consisting of
(X1+x2)/2 and skew deflection amount (Xs) consisting of (xl-
X2)/2, with respect to deflection amount X1 of said first

mark and deflection amount X, of said second mark.

This Sheet Has Been RTlaced




In Fig. 1, two caneras, or a pair of caneras, front and rear, are fitted to
atrolley 1, facing to a pair of marks, front (first) and rear (second) 9
and 10 attached on a suspension tool 2, the front canera 7 catches the
front mark 9 and the rear canera 8 catches the rear nmark 10, thus the front
and the rear caneras 7 and 8 send signals of the front and the rear -7-
marks 9 and 10, respectively, to a picture processing device 11. The front
mark 9 and the rear mark 10, both provideg on the suspension tool 2, are,

for exanple, |ines

Fig. 1

Y




drawn white on a black ground, so that the mark portion and the surroundi ng
portion are clearly distinguished by colors of light and shade. As to a
processing by a picture processing device 11, as shown in Fig. 3, a picture
processing is made for each of two picture signals caught by a pair of
caneras, front and rear, and the marR/positions are detected. As for a
detécting nethod to detect a mark position, as shown in Fig. 2, a picture
image is obtained by digitizing a picture signal and a |um nance level is
scanned on a horizontal line A so as to find a peak point of the | um nance,
whi ch peak point is made a mark position. And a mark position when a
deflection is zero (a mark position shown by dotted lines in

FIG. 2
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Fig. 2) being a picture center, a deviation amount therefromis conputed by

the nunber of picture elenents. As the actual |ength per one picture
el enent is decided by a | ength of

rope between a canera and a nmark, or
between a trolley and a suspension tool, the actual length of rope is
detected to be taken into, and using a previously sét up correlation
formula of |ength of rope and actual Iﬁpgth per one picture elenent, the
actual length per one picture el ene i s obtained, by wgch the
deviation anount is nultiplied and the deflection amount is,obtained.
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Thus, fromthe deflection amounts X1 and X2 of the front part and the rear
part of the suspended cargo so obtained by the picture processing device,
the parallel deflection amount [err] and the skew deflection anmount [err]
are® obtai ned by use of a formula (1) bel ow nentioned, so that both of the
paral |l el deflection amount and the skew defl ection anount are detected:
~Formmul a (1) [err] [err] In this preferred enbodi nent, an exanple of
‘using a camera as a mark recognition ntéhs is described, but as further
~preferred enbodi nents, a picture signal made by use of a mark recognition
-means, such as a | aser beamreceiver

FIGURE 4
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or an infrared canera, etc. gives sane function and effect as fjh

ment i oned above. As for a mark recogni zed by a mark recognitio ﬁ@gﬁ$fikg SBEE’
cangra is used, a mark of lum nous material, etc. can be used adei-ti-on
to the col or dlstlnctlon mar k of above- descrlbed preferred enbodlnent if a
| aser beamreceiver is used, a mark of lumnous nmaterial, etc. can be used,
and"if an infrared canera is used, a ngyk of infrared rays, etc. can be
used, respectively. Incidentally, although two caneras are used in
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-9- this preferred enmbodinent, the present invention is not ||| FHS8HEREHABSEEN
but using three or nore caneras is al so possible, and even in|such RERLACED

sane function and effect can be obtained. As a sumary, according to tne
present invention, a deflection detecting device of a suspended cargo for
use in a crane in which a suspended cargo is held by a suspension tool
suspended froma trolley via ropes and said suspended cargo is carried
together with novenment of saBbstratke9f tbepPisedoguFfrk recognition means
provi ded under said trolley with its range of vision facing downwardly, a
first and a secondDPRLESTIGNCDEBECTINGASPECICE QF oSYSRENDED CARGO

(Figure 1)

Object: A deflection correcfion control is made for
deflections wherein parallel deflections and skew
deflections are commingled, and a carrying efficiency of
suspended cargo is enhanced by shdrtening of a deflection
correction time.

- Construction: A deflection detecting device of a
suspended cargo (3) for use in a cfane in which a suspended
cargo (3) is held by a suspension tool (2) suspended from a
tfolley (1) via ropes (Za) and said suspended cargo (3) is
carried together with movement of said trolley (1),
comprises a mark recognition means (7, 8) provided under
séid trolley (1) with its range of vision facing downwardly,
a f"p;urality of i3marhs (9, 10), such as signs, etc.
provided opposingly to, said mark recognition means (7, 8) on
said suspension tool (2), a picture processing device (11)
to take a picture signal of the first mark (9) on said
suspension tool (2) and a picture signal of the second mark
(10) on said suspension tool (2) caught by the mark
recognition means (1ll1) provided under said trolley (1), a
deflection amount computing means on both sides of right and
left of said suspended cargo (3) in said picture processing
device, and a deflection amount'calculating means to
calcu%gte.para;lel_deflection amount and skew deflection

amount by use of said computed deflection amount.
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opposingly to said mark recognition nmeans on said suspenyi REPHLAGCEMENT SHEET
pi cture processing device to take a picture signal of thg fir?znﬂhgm
BDdte ON..SAL.Uuvecencnnee.

sai d suspension tool and a picture signal of the second
suspensi on tool caught by the mark recogniti on neans proviaea—ord
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trolley, a deflection anobunt conputing neans on both sides of (i 2t and
| eft of said suspended cargo in said picture prEﬁ?éQ%@"ﬁ@td%\ﬁeEe,Vg %)%

defl ecti on anount cal cul ati ng neans 945 cal cul ate parall el deflection anount
and skew defl ecti on anpbunt by use of said conputed deflection anount, and

t hus said device nakes defl ection correction controls for deflections

wherein parallel deflections and skew defl ections are comm ngl ed and
enhances a carrying -
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- 10 - efficiency of a suspended cargo by shortening a defl|EREPPRACEMENT SHEET
correction tine. The present invention therefore is extre y us *“@n
i ndustry. Substitute sheet - 21 Cctober 1996 - 11 - 1. Aagdef

det ecting device of a suspended cargo for use in a crane in

Replacement Sheet (1/3/96)
Abstract of the Disclosure

DEFLECTION DETECTING DEVICE OF SUSPENDED CARGO

Object: A deflection correction control is made for
deflections wherein parallel'deflecticns and skew
deflections are commingled. . _

Construction: A deflection detecting device.of a
- suspended cargo (3) for use in a crane in which a suséended"
.cargo (3) is held by a suspension tool (2) suspended frdm'a
ttolley (1) via ropes (2a), ccmprises a-mark recognition
means (7, 8) pfovided under eaid trolley (1), a plurality-pf
marks (9, 10),~prcuided'on'said suepensiou tooliiz),laud a
picture p;ocessing'device (11) to take a picture signals of :
the first mark (é) and the-second.mark (10);caught.bxﬂthe_'
mark'recogniticn means (7, 8), the eaid_picuure:p:ocesgiug_'
device includee a deflection amount computing meaus on uoth

_ sides of right and left of said suspended cargo (3), and a.
deflection amount calculating means. and skew deflection

amount calculating means.
. . ™~
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WhICh a suspended cargo is held by a suspension tool susp nJ%éAFron16h‘mBB

trolley via ropes and said suspended cargo is carried toggther. Wi

novenent of said trolley, characterized in conprising a

means provided under said trolley with its rangdepléatgraentsheati n(j 5/4/96)
dowawardly, a first mark and a second mark provi ded opposingly to said nark
recognition means on said suspension tool, a picture processing device to
take a picture signal of thehdtidadt B¢ kel sHiSLS$ERENSi on tool and a

pi cture signal of the second mark om sard suspenstomn tool caught by said
mar k recogniti ONDEFAESTHONVDETECTING DERICE 0P| $@yPENDERCARED on anount
conputing neans on both sides of right and left of said suspended cargo in
said picture processing device, and a defl ection anmount cal cul ati ng neans

to calculate papydet: dgf Ia@ztreehaﬁoe%:[&rﬁﬂox@%m daf bRl @ amunt
(X) by use of sai'd conmputed deflection

deflections wherein parallel deflections and skew

deflections are commingled.

Construction: A'deflection detecting ‘device. of a
suspended cargo (3) for use in a crane in which a suspended
.cargo (3) is held by a suspension tool (2) suéﬁegded from a
trolley (1) via ropes (2a), cgmprises é-mark recognition
means (7,8) provided under said trolley (1), a plurality of
marks (9, 10), provided on'said suspension tool (2}, and a
picture p;ocessipg device (11) to take a picture signals of
the first mark (9) and the-second mark (10) caught.by the
mark recognition means (7, 8), the said picture_p:ocessing
device includes a deflectiqn.amount computing meaﬁs on both
 sides of right and left of said suspended cérgo 3), and a-
deflection amount calculating means, and skew deflection

amount calculating means.

(Figure 1) . =.. %% &0

oy
2
S
e ey
vt 0F

¢ pod
Jrareran
Do

.,
1



R _ REPLACEMENT SHEET
anount. 2. ‘A defl ection detecting device of "a suspended c Zgﬂegﬁs
in daiml, characterized in that said first and second mar %%

the direction to cross the direction of nov
suspensi on tool . Substitute sheet - 21
defl ection detecting device of a suspended cargo as cl ai ned in Claim1l or
Claim2, characterized in that said mark recognition neans are provided
under said trolley in two places so as-bc correspond to each of

parallel deflection of a suspended cargo of Fig. 4, wherein Fig. 5(A) is a plan

view and Fig. 5(B) is an elevational view.

Fig. 6 is an explanatory drawing showing a skew deflection of a
suspended cargo of Fig. 4, wherein Fig. 6(A) is a plan view and Fig. 6(B) is an

elevational view.
DESCRIPTION OF THE PREFERRED EMBODIMENTS:

One preferred embodiment according to the present invention will now
be described in detail with reference to the drawings. Fig. 1 is an explanatory
drawing by way of an entire perspective illustration showing a deflection
detecting device of a suspended cargo according to the present invention, Fig.
2 is an explanatory drawing showing a picture processing device of Fig. 1, and

Fig. 3 is an enlarged block diagram of a picture processing device of Fig. 1.

~ InFig. 1, two cameras, or a pair of cameras, front and rear, are fitted to
a trolley 1, facing to a pair of marks, front (first) and rear (second) 9 and 10
attached on a suspension tool 2, the front camera 7 catches the front mark 9 and
the rear camera 8 catches the rear mark 10, thus the front and the rear cameras

7 and 8 send signals of the front and the rear
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satd first and second marks. 4. A déefl ection detecting devijce of 2439(:]- 1996
suspended cargo as clainmed in daim1l or Caim2, characteri febaten..2tal.l....X55..
sai d defl ection amount cal cul ati ng means |s a devi ce to cal cd —:----—-~-------
deflection [err], consisting of [err] and sR&ASHEIIESNEER :
consi sting of [err] with respect to deflectlon amount [err] of said first
mar k and defl ection anmount X2 of said second nmark.

WHATis CLAMEDs: | N

1. = Adeflection detecting device of a suspended cargo for use in a crane in
which a suspeﬁded cargo is held by a suspension tool suspended from a
trolley via ropes and said Suspended cargo is carried together with
movement of said trolley, characterized in comprising a mark recognition

- means provided under said trolley with its range of vision facing
downwardly, a first mark and a second mark provided opposingly to said
mark recognition means on said suspension tool, a picture processing
device to take a picture signal of the first mark on said suspension tool
and a picture signal of the second mark on said suspension tool caught
by said mark recognition means provided under said trolley, a deflection
amount computing means on both sides of right and left of said
suspended cargo in said picture processing device, and a deﬂectidn
amount calculating means to calculate parallel deflection amount (X))
and skew deflection amount (X)) by use of said computed deflection

amount.

2. A deflection detecting device of a suspended cargo as claimed in Claim
1, characterized in that said first and second marks are placed in the
direction to cross the direction of movement of said trolley on said

suspension tool.
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A deflection detecting device of a suspended cargo as claimed in Claim
1 or Claim 2, characterized in that said mark recognition means are
provided under said trolley in two places so as to correspond to each of

said first and second marks.

A deflection detecting device of a suspended cargo as claimed in Claim
1 or Claim 2, characterized in that said deflection amount calculating
means is a device to calculate parallel deﬂectibﬁ amount(X)) consisting
of (X, + X))2 and skew deflection amount (X)) consisting of
(X, - X))/2, with respect to deflection amount.X, of said first mark and

deflection amount X, of said second mark.



