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DESCRIPTION

TITLE OF THE INVENTION

.Apparatus for Stopping the Oscillation of Hoisted Cargo

TECHNICAL FIELD
The present invention relates to an apparatus for
reducing oscillations of hoisted cargo that is particularly

applicable to a container crane for a large size cargo.

'BACKGROUND ART
A:conventional apparatus for.stopping oscillations of
hoistedecargo which is used in a cbntainer crane is shown in
Fig. B.E'The conventional swing stopping apparatus comprises
a transﬁersely movable trolley 1 mqyable on a main girder
(not shown) of the cfane in the right and left directions

facing Fig. 8 and four sets of guide sheaves 2. The guide

sheaves 2 are provided on mowvable ffames 3a and 3b, respec-

tively.__The movable frames 3a and 3b are provided on the

- transversely movable trolley 1 and trahsversely moved by

drive means 4 for opening and closihg the space between the

movable frames 3a and 3b. When there occurs the transverse

swing of a hOlStlng accessory, the frames 3a and 3b are moved

toward and away from each other thfough ropes:Sa'and Sb “by

the drive means in order to stop t-e transverse swing.
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reduci ng oscillations of hoisted cargo that is particularly applicable to
a container crane for a large size cargo. e S —
BACKGROUND ART A conventi onal appfrgtus for”%ﬁoppﬁ, -0ScCi 1.}

g i l.Lations of
hoi sted cargo which is used in a container crane i$ shown.d::«:Fig. 8.0 The
conventional sw ng stopping apparatus conprises a-t¥ansversety -novabl e
trolley 1 novable on a nain girder (not shown) of the crane in the right
and left directions facing Fig..8 and four .sets OR gui de sheayes_ 2, .The
gui de sheaves 2 a%ecﬁ?EéFgéﬁ nlﬁD§HBP8rfF§n§¥ 3a"3nd “369 PZ?ﬁ?cﬁ heiFéry .
The movable ééagg g&pgggtgg g§eh8£g¥kg8dr88eghea and 7b through sheaves

8 mounted on the plate 6 and the guide sheaves 2. A mark 10
is drawn on the hoisting plate for detection of swing by the

eye.

811

The hoisting ropes 7a and 7b are hoisted by a hoisting
drum 11 disposed on the crane. A sxew stopping unit for
stopping the skew (swivel swing in a horizontal plane) of a
hoisted cargo is denoted by reference numeral 12 and com-

10 prises reciprocating cylinders provided in the intermediate
portions of the hoisting ropes 7a and 7b.

When the container 9 is hoisted by the hoisting plate 6
and the trolley 1 is transversely moved, for example, from a
land side to a sea side, the hoisting plate 6 is swung in the

15 direction of movement because of acceleration and decelera-
tion of the trolley 1. If there occurs a swing of the hoist-
ing plate 6, the space between the movable frames 3a and 3b
is opened with manipulation of the drive means 4 by a crane
operator monitoring the swing visual-detection mark 10 drawn

20 on the hoisting plate 6. As a consequence, the swing of the
hoisting plate 6 is attenuated.

If there occurs a skew (swivel swing in a horizontal
plane) of the hoisting plate 6, the hoisting ropes of the
sheaves 8 on the rear side of the skew motion are pulled and

25 the hoisting ropes of the sheaves 8 on the front side of the
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transversely movable trolley 1 and transversely moved by —fpans. 4 for _
openi ng and cl osing the space between the novable frane§ Jaiand: prALWhQﬂ,“
there occurs a transverse sw ng of a ho éstlng accessoryl the: franes

and 3b are nmoved toward and away from each ot her through‘Topes—Sa-and 5b;;-
by the drive neans in order to stop the transverse sw ng.

A container 9 is supported by a hoisting plate 6 hoist-

skew motion are loosed with the skew stopping unit 12, so
that the skew of the hoisting plate 6 is stopped.

Since in the conventional apparatus the drive means 4
and the skew stopping unit 12 are operated separately, the

transverse swing and skew of the hoisting plate 6 (and hoist-

[(83]

ed cargo) can be stopped individually. However, if the
transverse swing and the skew occur at the same time, manipu-
lations for stopping skew motion often do not synchronize
with manipulations for stopping transverse mofion, and there-

10 fore the transverse swing and the skew cannot be prevented
effectively in such cases.

It is an object of the present invention to simplify
the apparatus for stopping transverse skew and swing and
provide an apparatus for stopping the transverse swing and

15 skew of hoisted cargo which is capable of concurrently stop-

ping the transverse swing and the skew with reliability.

SUMMARY OF THE INVENTION
Thus, the present invention provides an apparatus for
20 stopping the oscillation of hoisted cargo which comprises a
pair of movable frames which are disposed on a transversely
movable trolley along left and right sides of the trolley and
which are movable with respect to the trolley in a direction
of movement of the trolley, two sets of guide sheaves for

25 hoisting ropes fixedly arranged within each of said pair of
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ed and supported by hoisting ropes 7a and 7b through sheaves 8 nounted.on.
the plate 6 and the guide sheaves 2. A mark 10 is drawi 0n. the -hai sf Booh

pl ate for detection of swing by the eye, The hoi ting Jggeﬁ,gg and
7b are hoisted by a hoisting drum 11 disposed on the cr@me——4¥:Hﬂaﬁ;—~ﬂ—
stopping unit for stopping skew (swivel swing in a horizontal plane)

of a hoisted cargo I s denoted by reference nuneral 12 and com prises

reci procatin
hoi sting rop
hoi sti ng plate 6

froma

10

15

20

25
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said pair of moving frames independently with respect to said
trolley.

Because the two sets of driving means operate tTo move
the movable frames independently of the transversely moving
trolley according to the present invention, the transverse
swing of the hoisted cargo is stopped by moving the movable
frames concurrently-with the transverse swing of the hoisted
cargo and wherein the skew of the hoisted cargo is stopped by
moving the movable frames in opposite directions concurrently
with the skew of the hoisted cargo. That is to say, a single
apparatus can simultaneously attenuate the two motions of
skew and swing. Therefore, even if skew and swing motions
occur at the same time, a control guantity that reflects a
sum of amplitudes of skew and swing motions is used to oper-
ate the two sets of driving mechanisms in the single appara-
tus for stopping oscillations, so as to easily and securely
control two different oscillations at once and in combina-
tion. Accordingly, the apparatus according to the present
invention is simple in structure and easy in control, and is
capable of concurrently stopping the tranéverse swing and the

skew with reliability.
This Sheet Has Been Replaced
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| and side to a sea side, the hoisting plate 6 is swng in the direction
of npvenent because of acceleration and decel era- tigﬂ:©£:£h£:££ggggy_l.

If there occurs a swing of the hoist- _ing_plate 6, t,éﬂﬁsameybeLMggﬂ;
novabl e frames 3a and. 3b is opened wth manipul ati onh of trhe:drive neanis 4

——— ..

by a crane operator nonitoring the sw ng visual - det ection“fark:-10 -dr.awn
on the hoisting plate 6. As a consequence, the swing of the hoisting

P Sontar bl anaEeE 1 s o shRERES OGRS (1R AM A B TUDG LS

hori zontal pl ane) _ trn |"at’e "6, 't hé "hol st ng °r opes
i L TR R SRR L
embodiment of the present invention;
FIG. 2 is a plan view illustrating the movable frame
S and the drive means of FIG. 1;
FIG. 3 is an enlarged sectional view taken substan-
tially along line III-IXI of FIG. 2;
FIG. 4 is a side view taken substantially along line
IV-IV of FIG. 2;
10 FIG. 5 is a side view showing another embodiment of the
drive means of FIG. 4;
FIGS. 6 and 7 are side elevational views for explaining
how oscillations of hoisted cargo may be stopped according to
the present invention; and

15 FIG. 8 is a schematic view illustrating a conventional

apparatus for stopping oscillations of hoisted cargo.

PREFERRED MODE OF CARRYING QUT THE INVENTION
Referring to Figs. 1-7, there is shown a preferred
20 embodiment of an apparatus for stopping oscillations of
hoisted cargo in accordance with the present invention.
Because the parts to which the same reference numerals as
Fig. 8 are applied are identical to corresponding parts of

Fig. 8, a detailed description of the identical parts will

25 not be given.
This Sheet Has Been Replaced
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- 3 - skew notion are | oosed with the skew stopping unit 12, so
the skew of the hoisting plate 6 is stopped. Si rr’l,C_e’I-:B—:\ﬁﬂF‘"
conventional apparatus the drive neans_ 4 and the skeW\sﬂQ\BmxﬁgTdh
are operated separately, the transverse swing and skew of thév
plate 6 (and hoi st - ed cargo) can be stopped indivi dualﬁ-'fmvv‘e'\'/e
t he transverse swi ng and the skew occur at the sane tine, manipu-

Fig. 1 shows an apparatus for stopping an oscillation

of hoisted cargo which may be used in a container crane. In
the figure, reference numerals 13 and 14 denote two pairs of

guide sheaves respectively provided on the both sides of a

transversely movable trolley 1. The guide sheaves 13, 13 and

m

14, 14 are fixedly supported by movable frames 15 and 13.
The guide sheaves 13 and 13 are arranged with a predetermined
spacing, and likewise the guide sheaves 14 and 14 are ar-
ranged with the predetermined spacing. The movable frames 15

10 and 15 are movable on and along rails 16 and 16, which are
mounted on the both side ends of the transverse trolley 1.
Reference numerals 17 and 17 denote drive means which are
mounted on the transverse trolley 1 so that the movable
frames 15 and 15 can be separately moved on the rails 16 and

15 16 with respect to the transverse trolley 1. An inner hoist-
ing rope 7a extends from a hoisting drum 11 to the left guide
sheave 13 and passes over a sheave 8 mounted on a hoisting
plate 6 and returns back to the left guide sheave 13. The
inner hoisting rope 7a further passes over inner equalizer

20 sheaves'l8 and 18, the left guide sheave 14 and a sheave 8
mounted on the hoisting plate 6, and returns back to the
hoisting drum 11 through the left guide sheave 14. Likewise,
an outer hoisting rope 7b extends from the hoisting drum 11
to the right guide sheave 13 and passes over a sheave 8

25 mounted on the hoisting plate 6 and returns back to the right
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| ations for stopping skew notion often do not synchronize =~ wth
mani pul ati ons for stopping transverse notion, and there- the . . -
transverse swing and the skew cannot be prevented effe tT'.H%éI-‘Ty"'-'i"h_‘;s;uc_H"
cases. I't is an object of the present invention tio sinpFLfy" .tk
apparatus for stopping transverse skew and sw ng and pr-ovdA de an appar at us
for stopping the transverse sw ng and skew of hoisted cargo which is

capabl e of concurrently stop- rFpi ng _ _transverse sw RI% and skew with
reliability, guide sheave 13. The QURRARYCEETFRHE FREENTPORMTtherhRappesent
' nvention pr9¥$g§%mgge?pggﬂgiggeiOéheaves 18 and 18, the right guide

sheave 14 and a sheave 8 mounted on the hoisting plate 6, and
returns back to the hoisting drum 11 through the right guide

sheave 14.

(8]

Fig. 2 is a plan view illustrating the guide sheaves
14, 14 and the movable frame 15, and Fig. 3 is an enlarged
sectional wview taken substantially along line III-III of FIG.
2. The guide sheaves 14 and 14 are freely rotatably support-
10 ed on one end of a first shaft 19 and on the other end of a
second shaft 19 of the movable frame 13 so that the hoisting
ropes 7a and 7b on the guide sheaves 14 and 14 do not inter-
fere with each other.
The movable frame 15 is freely movable on the rail 16
15 by wheels 20 rotatably supported on the both ends of the
shaft 19 supporting the guide sheave 14. In this embodiment,
the drive means 17 comprises a hydraulic cylinder 17a, and
the rear end of the movable frame 15 is connected to the
drive end of the hydraulic cylinder 17a mounted on the trans-

20 verse trolley 1.

As shown in Fig. 4, the movable frame 15 is movable
forward and backward, for example, between 0 and 250 mm and
between 0 and 250 mm by the drive means 17.

It is noted that the drive means 17 may comprise other

25 drive mechanisms or other drive sources other than a hydrau-
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stoppi ng oscillation of a hoisted cargo, conprising a trolley novable
along a main girder of a crane, a pair of novable frames_which are

di sposed on the trolley parallel to the direction of nnteﬂﬁgt of . the -
trolley and which are novable on the Tr®lTey in said diflectTan T/t
of the trolley, tw sets of guide sheaves for hoisting nepes..ILxedly__wm.
arranged on each of said pair of novable franes with a predeterm ned fixed

di stance bet et s p ANd . 3 r ol Ve MRaS dispRse |
trolley for V|ﬁgn%§%|d 65 %Xﬁ ﬁg%ing frames |ndependéﬁtly &f@ﬁ”ﬁgﬁﬁé%t

to said trOEaEX screw 17b connected to the movable frame 15 and a screw

feed motor l17c, as shown in Fig. 5.
The operation of the apparatus for stopping an oscilla-

tion of hoisted cargo according to the present invention will

(831

be described. If it is assumed that the transversely movable
trolley 1 in the position of Fig. 1 is transversely moved
from left to right, the hoisting plate 6 is swung forward
because of a force of inertia, particularly when the trans-
iO verse trolley 1 is decelerated. This transverse swing is
detected by a crane operator monitoring a swing
visual-detection mark 10 marked on the hoisting plate 6. If
the transverse swing is detected, the drive means 17 and 17
mounted on the both side ends of the transverse trolley 1 are
13 driven concurrently with an occurrence of the transverse
swing, and the movable frames 15 are moved in the direction
of the transverse swing, as shown in Fig. 7. The movable
frames 15 are further moved in the opposite direction concur-
rently with a reaction of the hoisting plate 6, so that'the
20 transverse swing can be attenuated and stopped for a short
period of time.
When, as indicated by an arrow 21 in Fig. 1, a skew
(swivel swing) of the hoisting plate 6 occurs in a horizontal
plane in a clockwise direction, the skew is likewise detected

25 by movement of the mark 10 and the drive means 17 and 17 are

is Sheet Has Been Replaced

TG




-4 - Because the two sets of driving means operate to_nove t he
novabl e franes independently of the nmoverment of the tr@hley” Y=Yy | VAR |
transverse swi ng of the hoisted cargo is stopped by moying the nnvab[é \;'
frames concurrently with the transverse 3w ng of the hoi st.ed- . cargo-and -
wherein any skew of the hoisted cargo is stopped by novi ng the novabl e
frames in opposite directions concurrently

driven so that this side frame 15 is moved left and the oppo-

-

site side frame 15 is moved right. That is, the two frames
15 and 15 are moved so as to follow the clockwise movement of
the hoisting plate 6. With respect to a reaction of the
5 skew, the frames 15 are moved in the opposite directions. As
a consequence, the skew can also be attenuated and stopped
for a short period of time.
When the transverse swing and the skew occur at the
same time, a quantity of the transverse swing and a quantity
10 of the skew are added at the left and right sides of the
transverse trolley 1, and the two frames 15 and 15 afe re-
spectively driven and moved in requisite directions by the
added quantity. Since a control quantity required for a
control of the transverse swing and the skew is supplied
15 synchronously, the transverse swing and the skew different
from each other can be attenuated and stopped concurrently
and reliably.
The aforementioned manipulation and control can also be
automaticélly performed by providing a camera on the trans-
20 verse trolley 1. The fransverse swing and skew of the hoist-
ing plate 6 are detected with the camera, and a control
quantity corresponding to the transverse swing and skew of
the hoisting plate 6 is calculated in a control unit by
picture processing. By automatically moving the frames 15

25 and 15 in accordance with the calculated control quantity,
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with the skew of the hoisted cargo. That is to say, a single appar at us

can sinultaneously attenuate the two notions of skew anq,awing. =
Therefore, even if skew and swing notions occur at the same!tFhe;™ a..s SEeN
control quantity that reflects a sum @b anplitudes of skew and. SWng g
motions is used to oper- ate the two sets of driving nechanisms-in the ==
si ngl e appar a- tus for stopping oscillations, so as to easily and

securely control two different oscillations_ at G a“%i I na-

tion. AccordFi§l YT2PRESESFartY 88808 Fﬁgototgﬁe%%nggh d%%ﬁ%:%:&%?iq§

sinmple in structur eas*&in cont.r al a%%o%%g capabl e of concurrently
Fabi

.an
st oppi ng traﬁ§$aweﬁl§ﬁr&a BrEeNUSRER RPPnSHEPFESI ity .

INDUSTRIAL APPLICABILITY

In accordance with the present invention, the number of
5 the movable frames is reduced by half and the manipulation of
the movable frames at the time of stopping the transverse
swing and the skew is simplified and the distance of movement
of the movable frames is small. In addition, the transverse
swing and the skew are both stopped by only a control of
10 movement of the movable frames. Accordingly, the apparatus
for stopping oscillations of hoisted cargo according to the
present invention is simple in structure and easy in control,
and is capable of concurrently stopping the transverse swing
and the skew with reliability. Therefore, the present inven-

15 tion has very useful industrial applications.
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BRI EF DESCRI PTI ON The invention is described further
herei nafter, w*“!uﬂﬂl e onIy with reference to the acconpanying
drawi ngs, in

?__5:
FIG 1lis a schenatlc V|em1|llustrat|ng ap appar at us fonfstqp@g@gvHAs Ei”j
oscillations of hoisted cargo according to an enbodlnent'of theopAg%an ’

i nventi on; -—-————_____“T:::“__“
CLAIMS

1. An apparatus for stopping an oscillation of a hoist-
ed cargo, comprising: a pair of movable frames which are dis-
posed on a transversely movable trolley along left and right
sides of the trolley and which are movable with respect to
the trolley in a direction of movement of the trolley; two
sets of guide sheaves for hoisting ropes fixedly arranged on
each of said pair of movable frames with a certain distance
between the sets, and a pair of drive means disposed on sail
trolley for moving said pair of moving frames independently
with respect to said trolley.

2. An apparatus as set forth in claim 1, wherein said
drive means comprises a hydraulic cylinder.

3. An apparatus as set forth in claim 1, wherein a
transverse swing of said hoisted cargo is stopped by simulta-
neously moving said movable frames in a same direction con-
currently with said transverse swing_of said hoisted cargo,
and wherein a skew motion of said hoisted cargo is stopped by
simultaneously moving said movable frames in opposite direc-
tions concurrently with said skew motion of said hoisted

cargo.

4. An apparatus as set forth in claim 1, wherein a
camera is disposed on said transversely movable trolley, said
camera detects a motion of said hoisted cargo, an image from

said camera is image processed for calculating a control
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FIG 2 is a ;
of FIG 1; ﬂ!mlm M n enl arged sectional view take.@ Subgtams Ee=h |
tially along kine - FIG 2; FIG 4 is a g de Vhemtakﬁn N
substantially along line IV-1V of FIG_2;, _ FI G 5 lis—a-si-desviréw -

show ng anot her enbodi nent of the drive neans of FIG 4; FIGS. 6 and
7 are side elevational views for explaining how oscillations of hoisted

cargo may be taoxFlH %i%‘i‘}ré%}ﬂxn%%aq the tﬁ{eﬁf‘énﬁdé’é"cfﬂﬁdé)“on g saigH G 8

IS a scherrat VI ew~l ustr conventi ona
movable frames are automatically controlled for their move-

ngwati ng the novable frame and_the drjve-feans.

ment based on the control quantity.
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apparatus for stopping oscillations of hoisted cargo. PREFERRED
MODE OF CARRYI NG OQUT THE | NVENTI ON Referring to Figs. 1-7, there is
shown a preferred enbodi nent of an apparatus for stopping oscillations of
.hoi sted cargo in accordance with the present invention. Because the parts
to which the sane reference numerals as13i-g. 8 are applied are identical
to corresponding parts of Fig. 8 a detailed description of the identical
parts will not be given. '

ABSTRACT

Apparatus for Stopping the Oscillation of Hoisted Cargo

An apparatus for stopping the transverse swing and skew
motions of a hoisted cargo according to the present invention
comprises a pair of movable frames (15) which are disposed on

5 a transversely moving trolley (1) along left and right sides
of the trolley (1) and which are movable with respect to the
tfolley (1) in a direction of movement of the trolley, two
sets of guide sheaves (13, 14) for hoisting ropes fixedly
arranged on each of said'pair of movable frames (15) with a

10 certain distance between the sets, and a pair of drive means
(17) disposed on said trolley (1) for moving said pair of
moving frames (15) independently with respect to said trolley
(15), wherein the swing or skew motion, or a combinatipn of
these motions, of the cargo hoisted by the trolley (1) is

15 ' reduced by the operation of the movable frames (15) (guide
sheaves) disposed the opposite sides of the trolley (1). The
apparatus can be made simpler, the control becomes easier and
the arrangement of the apparatus enjoys a larger degree of
freedom.

20 [SELECTED DRAWING] : FIG. 1.



- 6- Fig. 1 shows an apparatus for stopping an oscillation of hoisted

cargo which may be used in a container crane. |In the figure, reference

nunerals 13 and 14 denote two pairs of guide sheaves respectively provided

on the two sides of a transversely novable trolley 1. The guide sheaves

13 and 14 are fixedly supported by novable franes 15.. The two gui de

sheaves 13 are arranged with a predeﬁgﬁnined spacing, and |ikew se the two
e

gui de sheaves 14 are arranged with th predet ermi ned spaci ng. The two
novabl e frames 15 are

FI1G.1




novabl e on and along rails 16, which are nounted on the two side edges of
the transverse trolley 1, respectively. Reference nunerals 17 denote
drive nmeans which are nounted on the transverse trolley | so that the
novabl e franes 15 can be separately noved on the rails 16 with respect to
the transverse trolley 1. An inner hoisting rope 7a extends fromthe

hoi sting drum 11 to the | eft-hand guig? sheave 13 and passes over a sheave
8 nmounted on the hoisting plate 6 and &t urns back to the Ieft-hand gui de
sheave 13. The inner hoisting rope 7a further passes over two inner
equal i zer sheaves 18, the |left-hand guide sheave 14 and a further sheave 8
nmount ed on the hoisting pIateiE,Jaquregx:ns back to the hoisting drum 11
via the | eft-hand gui de sheave 14. i*k€ewi se, an outer hoisting rope 7b
extends fromthe hoisting drum 11 to the right-hand

1
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14 16 < I 7
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gui de sheave 13 and passes over a further sheave 8 nmounted on the hoisting
plate 6 and returns back to the right-hand ...

-7- guide sheave 13. The outer hoisting rope 7b further passes over
outer equalizer sheaves 18, the right-hand guide sheave 14 and a stil
further sheave 8 nounted on the hoisting plate 6, and returns back to the
hoi sting drum 11 via the right-hand gyjge sheave 14.

FI1G.4 FI1G.5
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Fig. 2 is aplan viewillustrating the two guide sheaves 14 and the
associ-ated novable frame 15, and Fig. 3 is an enlarged sectional view
taken substantially along line Ill-11l of FIG 2. The two gui de sheaves 14
are freely rotatably support- ed on one end of a first shaft 19 and on the
other end of a second shaft 19 of the novable frane 15 so that the

hoi sting ropes 7a and 7b on the guig? sheaves 14 do not inter- fere with
each ot her. The novabl e frane é is freely novable on the rail 16

by wheels 20 rotatably supported on the two ends of the shaft 19
supporting the guide sheave 14. In this enbodinent, the drive neans 17
conprises a hydraulic cylinder 17a, and

F1G.8




the Rear end of the novable frame 15 is connected to the drive e@g?fg%ghe

hydraul i ¢ cylinder 17a nounted' on the trans- ver
shown in Fig. 4, the novable frane 15 is novable

exanmpl e, between 0 and 250 nm'and between 250..an nmeans
17:: It is noted that the drive-nmkans 17 f ....................... rive
mechani sns or other drive sources than a hydrau- "“*—-«—f—~.T:f";ﬁ

.Fig. 8. The conventlonal ‘swing st

DESCRIPTION

TITLE OF THE INVENTION

Apparatus for Stopping the OsciLlétion of Hoisted Cargo

TECHNICAL FIELD

The present invention relate”__o an apparatus for

reducing oscillations of hoxsted ca”'o that is partlcularly

applicable to a container crane fof“a large size cargo.

. BACKGROUND
.AuCOnventional apparatus for; épping oscillations of

hoisted cargo whlch is used in a talner crane is shown in

;ng apparatus comprises
a transversely movable'trol;ey 1 ble on a main girder

(not shown) of the crana'in*the riQ 'énd left directions

facing Fig. 8 and four sets of §ui§g sheaves 2. The guide
sheaves 2 are provided on movableif -és 3a and 3b, respec-
tively. The movable frames‘3a an b. are provided on t@e
transversely movable trolley 1 and@ %aﬁsvérsely.moved.by

drive means 4 for opening and-c1031 g the space between the

movable frames 3a and 3b; When there_occurs a transverse
swing of a hoisting accessory, the frames 3a and 3b are moved
toward and away from each other through ropes 5S5a and Sb by

the drive means in order to stop the transverse swing.

:_.__. - REPLACEMENT. :SHEET
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-8-3. . lic source. For exanple, the drive nmeaps_17 nmgy conprise a
bal I-iscrew 17b connected to the novable frame 15 ajfig _ _ eed
notor ‘17c, as shown in Fig. 5 5 The -ope Ca’?ﬁ%ﬁggwresﬁar'at us
for stopping an oscilla- ti 6n “of” hoi st ed 0. RACEHOH &N o lIFi gs.
. 1<to 4 wll now be described. If it i's assu %%g?ﬁgkgrﬂgvt g%s ersely
- rovabl e trolley,1 in the position of Fig. 1 is transversely noved
fromleft to right, the hoisting plate 6 is swng forward ' because

of a force of ind¥tGAtyEReT LT ISPRRErehPE heisting plahad BRtshy 1

is decelerated. _ This transverse swing is .- det ected a Grane oper ator.
nDnitoring@g-ﬁﬁqufuPporteg by hoistiéb ropesi?a_andtfi éﬁéouéﬁ éhea&és

~ land side to a sea side,. théfhoistﬁ

8 mounted on the plate 6 and the g e sheaves 2. A mark 10

is drawn on the hoisting plate for détectiqn of swing by the

eye.

The hoisting ropes 7a and 7b“are hoisted by a hoisting

drum 11 disposed on the crane. A éﬁéw stopping unit .for

stopping skew (swivel swing in -horizontal_plane) of a

hoisted cargo is denoted by’refereﬁ’ijnumeral 12 and com-
prises reciprocating cyliqdexs pro zéd_in : intermediate

portions of the hoisting ropes 7a and. 7b.

When the container 9 is hois ;;by,the hoisting plate 6

and the trolley-1 is transversely moved, fpr example, frdm a

'3pla£e 6 is swung iﬁﬂ%he
direction of movement becausé of acceleration and decelera-
tion of the trolley 1. If there occurs a swing of the hoist-

ing plate 6, the space between the able frames 3a and 3b

is opened with manipulation of the drive means 4 by a crane

operator monitoring the swing visua"detection'mark_lc drawn

“hoisting plate 6 is attenuated.

on the hoisting plate 6. As'a conééq@ence,'the swing of the

If there occurs a skew (swivel 'swing in a horizontal .
plane) of the hoisting plate 6, ‘the’hoisting ropes of the
sheaves 8 on the rear side of the skew motion are pulled and

the hoisting ropes of the sheaves 8 ththé front side of the
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vi sual - det ectf’bﬁ%ﬁf"k“‘i(ﬁ‘”%ifkbd on the hoisting plate 6. |f __such
transverse smgng I's detectefl,{the two drive neans 17, 0Nt .ﬂ? E?

two side edge E?%?%ﬁ yef se trollay 1 are dri yefE
wi th the ocgu rence 0 e {ransverse SW ng, an arrels
i

%ﬂe

15 are noved |Lﬁ+he—d++eet—r -ONn of the transverse}isw ,
~Fig. 7. The nnvable frames 15 are further noved in the opposite
direction c i on f the hois g plate 6,

cionmer SILLy M L 2. peact gl

so that the® cew o PRaAEGe S8 %Hb Eaﬁ Fi”eﬁ QPRI Y tofedSPh a

hor t d ted, 21 Fig. 1,
2 okew  thaBCRUBUsReu PR e Tons RO PrRGCoPare §CRRBRRE T n e "

hori zont al

Since in ‘the conventional apparatus the drive means 4

and the skew stopping unit 12 are.dperated separately, the

transverse swing and skew of the sting plate 6 (and hoist-

ed cargo) can be stopped individu v. However, if the

transverse swing and the skew occur:at the same time, manipu-

lations for stopping skew motion en do not synchronize

with manipulations for stopping t sverse mofion, and there-

fore the transverse swing and_the:: w cannot be prevented

' | effectively in such cases.

It is an object of the pres inventién to simplify

i} the apparatus for stopping transv e skew aﬂﬂ swing and
f::provlde an apparatus for stopplng e transverse swing and

' skew of hoisted cargo which is ca ble of concurrently stop-

 ping - transverse swing and :s gw with reliability.

SUMMARY OF THE INVENTION

The present invention provid ig. an apparatus for

'stopplng osc11latlon of a hoisted

go, comprising a
trolley movable along'a main girder §f L crane, a pair of
movable frames which are disposed onf-zt_‘___,_t_;a;' trolley parallel

to the direction of movement of the ﬁrolley and which are

movable on the trolley in said direction of movement of

the trolley, two sets of guide sheave fof hoisting ropes

fixedly arranged on each of said P of movable frames

with a predetermined fixed.distance'ﬁetween the sets, and .

a pair of drive means disposed on said' trolley for moving

said pair of moving frames lndependen'ly with respect to

said trolley.




pl ane.in a clockw se direction, the skewis |ikew se detected by
novenent of the mark 10 and the two drive neans 17 are

- 9- driven so that one side frame 15 is noved to the

site side frame 15 i s noved to the right. That is, the t %F%RCE'U'%N??“E” l
moved so as to follow the clockwise movenent of the hoi st ing .M &t gAS. 1997 Q'
Wth respect to a reaction of the skew, the franmes 15 gte-moved-Ia {fhe '
opposite directions. As a consequencg,.the skew can al so be attenuated

and st opped

Because the two sets of driving means operate to move

the moyable frames independently éf the movement of the-

' trolley, - any transverse '

swlng of the hoisted cargo lS stopped by moving the movable

frames concurrently with the transverse swing of the holsted
. cargo and wherein any skew of theynolsted cargo is stopped by
' moving the movable ﬁrames-;nfoppoégte directions concurrently

That ls to say, a single

-, with the skew of the hoisted'carg:*'
., apparatus can- s;multaneously atten ate the two motlons of

skew and sw1ng. Therefore,feven 1; skew and swing'motlons

g“occur at the same tlme, a control quantlty that refléots a

p_sum of amplitudes of skew :'d sw;ng motlons lS used to oper-

-ate the two sets of dr;vzng:_echanlsms in the s;ngle appara—
_tus for stopping oscxllatlons, so as to eas;ly and securely
control two different oscxllatlons at once and in combina~
tion. Accordingly, the apparatus accordlng to the present

invention is simple in structure and easy in control, and is

capable of concurrently stopping 't ansverse swing and

skew with reliability.

e * BRIEF DESCRIPTION  ‘OF THE DRAWINGS

The invention is described fu@thor hereinafter, by way

of example only, with reference tod

he_adcompanying drawings,

in which :-
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in a short period of tine. Wien the transverse sw nglrame S
occurat the sane time, a quantity of the transverse swi ngf aﬁ'zﬂ’iacgmwg%,,;n
of the'skew are added at the left and right-hand sides of tjhe tradgesne jan-

trolley 1, and the two frames 15 are"r2-~ spectively drive N@@_mwdln"%?

requisite directions, by the added quantity. Since the C TF—gerantd- iy

required for the control of the transverse swing and the skew is supplie

synchronously, a_transverse swi ng and skew different fromeach other can
be attenuated an8ICst dpied3c6688MREAA yiexhd Yaistaating an apppfatus -

af orenenti-oned mani pul ati on_and contral can al so be )
- for stopping oscillations of hoisted. cargo according to an

embodiment of the present invention;

FIG. 2 is a plan view illustrating the movable frame
and the drive means of FIG. i; |

FIG. 3 is an enlarged sectionéi view taken substan-
tially along line III-IXII of FIG. Z;i

FIG. 4 is a side view taken éﬁéstantially along line
IV-IV of FIG. 2; : o

FIG. 5 is a side view ;ﬁowini]épother embodiment of the

drive means of FIG. 4;

FIGS. 6 and 7 are side?élevati nal views for explaining
how oscillations of hoisted qa;go'm?;ibe‘stopped according to
the. present invention; and

FIG. 8 is a schematic view ili ?trating a conﬁentional_

apparatus for stopping osciliations?o? hoisted cargo.

PREFERRED MODE OF CARRYING OUT THE INVENTION

Referring to Figs. 1-7, thereﬁis shown a preferred

embodiment of an apparatus for stopping oscillations of
* hoisted cargo in accordance with thé present invention.

- Because the parts to which the same reference numerals as

~ Fig. 8 are applied are identical toiéérresponding parts of
' Fig. 8, a detailed description of the identical parts will

. not be given.



performed automatically by. providing a canera on the trans- verse trolley
1., The transverse swi ng and skew of the hoist- if =act ed
with the canera, and a control quantity cor[espOHJHMQLAGEMEﬁTﬁnﬁﬂHV rse
swi ng and skew of the hoisting plate 6 is calculdied in gbﬁﬂatﬁﬁhru it by
pi.cture processing. By automatically noving the - Ratef Qe M5 9! I
accordance with the cal cul ated control quantity, !

- 6 -

Fig. 1 shows an apparatus for stopping an

oscillation of hoisted.cargo wh ay be used in a
contdiner crane. In the figure, eference numerals 13
and 14 denote two pairs of guid heaves respectively

provided on the two sides of a _ :versely movable

trolley 1. The guide 'sheaves 13 @nd 14 are fixedly

supported by movable frames 15 he two guide sheaves

13 are arranged with a predeterm ed spacing, and

llkew1se the two guide sheaves ] e arranged with the

predetermlned spacing. The Evlo. ble ffamee 15 are

movable oh and along ralls 16," i are mounted on the'

two side edges of the trangvens ,11ey 1,

'respectlvely Reference o] denOte-drfGe means

which are mounted on the transv e trolley:li#sor that

:the movable.frames 15 can be separ tely moved.on the

‘rails 16.with respect to theigr erse trolley 1. An
inner hoisting rope 7a extende £1

11 to the left-hand guide.sheav

-the holstlng drum
and passes over a |
sheave 8 mounted'on the noisting_ ate 6 and returns
back ﬁo the left-hand guidéisﬁéﬁYe The inner
hoisting rope 7a further éassés over two inner

equalizer sheaves 18, the left hand guide sheave 14 ‘and

a further sheave 8 mounted on t oisting plate 6, and

returns back to the hoisting dr 1 via the left-hand

guidegsheave 14. Likewise?_an ¥ hoisting rope 7b

extends from the hoisting dnun o) the.right—hand

guide sheave 13 and pasees.over urther sheave 8

mounted on the hoisting plate 6
' .

right-hand ... REPLACE

returns back to the




-10- the transverse swing and skew of the hoistin;
automatical ly attenuated and stopped. | n ac{ RERUNCEMENTTSHEBET [J| esent
i nvention, the nunber of the novable frames conpar ed éﬁéﬂ@fﬁ@ﬁ-{ alll y-
descri bed conventional apparatus is reduced by haljfpDas pul: ation
of the novable frames at the time of - stoppi ng the=trarsverse=swng-and the
- skewis sinplified. Furthernore the distance of novenent of the novable
frames i sgeidél shelaveaddd t | oThe tdetetr hosstisg swpe Zdndfuhthekemagseshot h
stopped by only the control of movenent of the movable frames.

over outer equalizer sheaves 18, the right-hand guide

L

sheave 14 and a stil-_1§ further sheave 8 mounted on the hoisting plate 6, and
returns :back to 1_':jhe hoisting drum ll via the right-hand guide
sheave i4. -

| F -’{'9- 2 is a plan view :.llustrating the two guide sheaves

14 and the associated movable frame 15, andFig 3 is an enlarged

_s.ectiona;l view taken substantially along line IXII-IIXI of FIG.

2. The ﬁ;iﬂo guide s,heay_es 14 are freely ro

‘ed on one end of'a first shaft 19 ;and’on the other end of a

_'seco'n'd shaft 19 ¢ 50 thé;’i:" thefi*hoi-sting

ropes 7a and 7b the guide sheave “'do '-'n'gf;'i-?fr_x,tér-;«s

' ifere w:.th each othér.

The movabl iovable o”,lthe“ rail 16

:by wheels 20 rot _}_ably supported ‘on E_;e two ends of ‘the
' shaft 19 supporting “the guide sheav 4. In this. émbodiment,
' the drive means 17 ‘comprises- a hydr Lic cylinder:17a, and

‘the rear end of '!;pe ‘movable frame 15.is connected td the

) dr:.ve end of the ___.__"é;{:r'draulic cyl__indefi' -l-'?_a mounted on the trans-
‘verse trolley 1.

As: shown :.nF:.g 4, the mova:‘,b rame 1‘5.. is movable
forward .and backward, for example, :be’t'ween 0 and 250 mm and
between 250 and 0 mm by the drive means 17
It is noted_f that the drive mea ' 17 may comprise other

drive mechanisms .or other drive sourceés -than a hydrau- .



Accordi ngly, the apparatus for stopping oscillations
according to the present invention is sinple in str
control, and is capable of concurrently stopping tf
with reliability. Therefore, the present inventio
i ndustrial applications. -8 - 11
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'llc source. ﬁéf'example, the drivé“means 17 may comprise a

'Q ba1l screw 17b" ”onnected to the movable frame 15 and a screw

5feed otor l7¢c *as shown in Fig. 5.h

The operatlon of the apparatus for stopping an osc;lla—

f txon of ho1sted,cargo accord1ng tw3F1gs. 1 to 4 will now

be descr;bed. the transversely movable

tFQllgy;lxln t osition of Fig. s transversely moved

the hoisting e 6 is swung forward
. of inertia,

:.deceierated.

Fig. 7. The movable

" frames 15 are urther moved in the op osite'direqtion_Canur-

rgntlf w1th_a T action of the hozs g plate 6, so that the
. ff aéd stopped in a stort
'-Perlo;:ef “time.

When, as’ aicatéd by an aﬁtq 21 in Fig. 1, a skew

(swivel swing}féﬁ;the hoisting plate. 6 occurs in a horizontal

kew is likewise detected

‘plane in a clockwise direction,

:;Qy movement of ark 10 and the two df ve'means 17 are




CLAI M5 1. An apparatus f or st oppi ng oscillation op BE
conmprising a trolley novable along a nmain girder of a raﬁgﬁégﬁéhfgggsrﬁ

novabl e frames which are disposed on the trolley paral qjﬁgongeMﬂYrﬁg?|Qn
of novenent of the trolley and which are novabl e on thell=trelléy i n"

direction of .novement of the trolley~ %wo sets of guide sheaves fBT‘”“
hoi sting ropes fixedly arranged on each of said pair of novable frames with

a  predet %méhe@oftmedoﬁé SiARCEr AL ey ng@ecﬁ%sﬂ@‘i‘eﬁ aR@! thePbppls ve means

di sposed on-said trolley for noving said pair novi ng frames

| ”depe”degﬂ«%’g“i"hé Wﬁa\@%pﬁa‘:tw hvettd kgt That i€; the &RP?F%&? as

cl ai ned

15 are moved so as to follow the c10ckw1se movement of

the holstlng plate 6. With respect to a reaction of the

skew, thé frames 15 are moved in tHe opposite directions. As
a ‘consequence, the skew can also be &ttenuated and stopped

in a short period of time.

R When the transverse swing andﬁ”he skew occur at the

_samehtlme a quantity of the transv

Je swxng and a quantity

. i LeL'c r1ght-hand s1des of the

:§§E¢fiveiy driven and moved inﬁreﬁu

‘tedirections. by the

ed: quantity " Since the’ :éoﬁi:?;f'o'] iﬁi

'_fcontrol of the transverse swing® and e Skéﬁfisfsupplied'

synchronous1y, a transverse swfhg and skew ‘different

from each other can be attenuated . _LstopﬁeﬂJeencurrently-

and reliably.

The aforementioned manipulati and control can also be

performed automat1ca]1y by provid1n' - camera on the trans-.

'verse trelley 1. The transverse;sw ; and skew of the hoist-
i&gfﬁlate‘é are detected with the camera, and a control

i . i rse.suing'and skew of
the hoisting plate 6 is calculated:in a control unit by
p;cture processing. By automatically moving the two frames 15 .

rol quantity,




each of said pair of drive neans conprises a hydraulic cylinder. 3. 'An
apparatus as clainmed in claim1, wherein a transvers o—hot
cargo is arranged to be stopped by sinultaneously
‘frames in the sane direction concurently with said tlfansvefls$ MAYi1887 o
sai d hoisted cargo, and wherein a skew notion of sai,fﬁéﬁstedueangomLs§
arranged to be stopped by sinultaneously noving sai d nmovabfe frames™in
opposite directions concurrently with said skew notion of said hoisted
car go. 4. An apparatus as clainmed LA elaim1l, wherein a canera is

di sposed on said novable trolley, sajd canera hei arranged, t o det ect
notion of s-aFgehEFm%eg(fw“gﬁ] ar"%g"é‘?“f cﬂﬁa ; %%’:ﬁ%eﬁ’%ﬁg? ge

processed fOE-an be automatically attenuated én&ﬁstopped.

In accordance with the pres t invention, the

number of the movable frames com.ifgd.to the initially-
deséribed conventional apparatus. s{reduced by half and
the manipulation of the movable frames at the time of
stopping the transverse swing an ﬁé skew is -
simplified. Furthermore thé*ais §é_of movement of
‘the movable frames is small. In iddition, the

transverse swing and théfskéﬁ-a:' stopped by only

. the control of movementiéﬁ'ghé:mgv -'ﬁrames.

| 'Accordingly,~the_apparatﬁg;£pr.ét6p g,oséil;ations of
.. hoisted cargo accordingieﬂfthg:p nt invention.ié:

simple in structure and. easy,in cont¥ol, and.is-capable -

..of concurrently stopping:transverse éWing_ahd'skew with
reliability. Therefore;éthé pre “nyi;nvéntign has very
useful industrial applications. '
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- 12 - caIcuIaLLng aﬂcgn%Fe+gquan re gito the detected notion/
and said mva@l*eﬁﬁﬂmﬁsSHﬁTn arr%!ﬂm H)lﬁ&ﬂwm&a ;
u

respect  of [ hgr—rmoverment |bdsed antlﬂgpLAcgmgmﬁnggT.

apparatus fpr: EE cil ljati on of a hoi sted cargo,
her ei nbef or b He quﬂgg“&% h reference to and-&s illustp
-to 7 of the -a.':-'__”_Co_rrpanyl pg—e-av) ngs. _

(U

- 11 -
c:m‘xﬁ“s

An apparatus for stoppln llation of a

-h01 ted cargo, comprxs;ng & trolle éble along a

ai i frames which
he direction

e movable on the
ffghe trolley,
pes fixedly
frames with a

iSets, and a

i 1, wherein

s a hydraulic

_1; wherein a
"arranéed to
movable frames
said transverée

a skew motion

of sald h015ted cargo is ar_anged ;Stopped by .

sxmultaneously moving sald movable rames in opposite |

dlrectlons concurrently w;fh sald kew imotion of said

h01sted cargo.

4. An apparatus as cl im 1, wherein a
camera is disposed on sai Y., séid camera
be;ng:arranged to detect mothn:6: hoisted‘cargo,

an image from said camera: being imag processed for
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_-_'_.':f___"calculatlng a control- quant:.ty correspondlng to the

_;._'}_____'detected motion, and
.:'__-.fg_-_.o_ be automatically contrc

“movement based on said



