Descrd ption Crane system Technical Field This invention relates to a crane
system which has a wire rope stretched froma frame of a body to a

hoi sti ngaccessory, andwhich pays out the wire rope froma drumor w nds the
wire rope around the drumto: carry a | oad transversely, or nove it up or
down. Background Art A crane systemfor carrying a container (load) is
present in a place such as a container yard at a port. The crane systemis
used to unload containers froma vehicle or the |like and stack themon the

contai ner yard, or |oad containernsd¢&pmthgncontai ner yard into a vehicle
or the like. Fig. 1 shows an exanple of a gantry crane system whi ch has
existed so far. This type of crane system has a pair of gate-shaped body
frames, i.e., front and rear body franes 101. The crane system i ncl udes a
plurality of traveling wheels 108rpmevisdesteh a | ower end of each of |egs
| da for supporting a transverse girder | Olb of each of the body franes
101, and traction notors 102 for driving the traveling wheels 103. The
traction notor 102 rotationally drives the traveling wheels 103, 1
t her eby novIleghihedbodyiékdnmes 101 in a front-and-back direction (a
direction along the front and the back of the body franes 101 disRosedat
t he front andat th@béék}nventlon relates to a crane system whic

has a wire rope stretched from a frame of a body to a

hoisting accessory, and which pays out the wire rope from

a drum or winds the wire rope around the drum to carry

a load transversely, or move it up or down.

Background Art

A crane system for carrying a container (load)
is present in a place such as a container yard at a port.
The crane system is used to unload containers from a
vehicle or the like and stack them on the container yard,
or load containers from the container yard into a vehicle
or the like.

Fig. 1 shows an example of a gantry crane system
which has existed so far. This type of crane system has
a pair of gate-shaped body frames, i.e., front and rear
body frames 101. The crane system includes a plurality
of traveling wheels 103 provided at a lower end of each
of legs 10la for supporting a transverse girder 10lb of
each of the body frames 101, and traction motors 102 for
driving the traveling wheels 103. The traction motor

102 rotationally drives the traveling wheels 103,



respectively; the sanme will hold hereinbelow). On the front and rear
transverse girders 101b of these body franes 101, rails 104 are laid. The
front and rear rails 104 and 104 as a pair are spanned by a traversing
trolley 105, which is supported on the rails laterally novably. On the
traversing trolley 105, a takeup drum 106 is borne. The takeup drum 106 is
wound with a plurality of wire ropes 107 for suspending a |load, and a

hoi sting accessory 108 is suspended via these plural wire ropes 107. A

cont ai ner Qr?é:fb?%ﬂﬁ&dttk@%’ow fttaeBedotojhhg fwhstiagdapaegsory 108.
The conventional trane system of the foregoing constitution carries the

cont ai ner Qijsedheoholhoii AgcrabBhenlofs $hews rion tFiaghd 2hasbweld pofwi th t he
body frames 101 at a halt, the hoisting accessory 108 is | owered, and the
cont ai ner Glé baidyachetetsol 0 helirgctéda tathesfosyt 208! at THhenbatke t akeup
drum 106 is driven to wind the wire ropes 107, thereby noving the hoisting
accessory If8sppanidelds dheesidne whklcbplla heradnkelewsed and suspended
Then, the traversing trolley 105 is noved in a traversing direction (a
direction of an arQrowhe ifirofitgang reawhitelRns werse i ide Mti G of nade
rightward or leftward on the gate-shaped body franes 101: the same 2

will hold Heresebepey) fapdes tifel r 4135190404 nAsrel ithe EBRt ZTRET C i s

noved to a predeterm ned position, Once the container C arriv%§ at the
pr edet er mi magd rear rails 104 and 104 as a pair are spanned by a

traversing trolley 105, which is supported on the rails
laterally movably.

On the traversing trolley 105, a takeup drum 106
is borne. The takeup drum 106 is wound with a plurality
of wire ropes 107 for suspending a load, and a hoisting
accessory 108 is suspended via these plural wire ropes
107. A container C as a suspended load is attached to
the hoisting accessory 108.

The conventional crane system of the foregoing
constitution carries the container C in the following
manner: As shown in Fig. 2 as well, with the body frames
101 at a halt, the hoisting accessory 108 is lowered,
and the container C is attached to the hoisting accessory
108. Then, the takeup drum 106 is drivén to wind the
wire ropes 107, thereby moving the hoisting accessory
108 upward. As a result, the container C is raised and
suspended. Then, the traversing trolley 105 is moved
in a traversing direction (a direction of an arrow A in
Fig. 2 in which a traversing motion is made rightward

or leftward on the gate-shaped body frames 101; the same



position, the traversing trolley 105 is stopped. In this state, the wire
ropes 107 are paid out by driving the takeup drum 106 to nove the hoisting
accessory 108 vertically downward (in a direction of an arrow Cin Fig. 2),
t hereby |owering the container C. The container Cis placed at a
predeterm ned position as shown by a two-dot chain line in Fig. 2. Wth
this conventional crane system it is necessary to provide the rails 104 on
the transverse girders 101b of the body frames 101, and install the
traversing widllleylddbeooihbedew)abllonOdhe tailhiS0£aSEhetdieyecles need to
consider the weight of the rails 104, the weight of the traversing trolley
105, and t heomeagherofC tie mownedi her aCpngsbsskminetiephoii §tiiomg accessory
108. Thus, not only the transverse girders 101b, but also the entire crane
system must have (PRae the)icantainRE Car§Eineisght thaprrdedegmingdt em
illustrated in Fig. 1, consider that with the container C being_held by the
hoi sti ng ac@@§é§#9n10§h%rﬁ¥%V§§§%§Hn§ﬁﬂkﬂQEylQ@Sl?ssﬁﬁPBGdiatéPaIIy

(horlzontall ) an the rails 104, and stopped at 6 a det erm ned
posi tion. {Lﬁ|§ 8hSe, thfay itf £oRGetd b r(%f B &S idF F 92 occurs

othe ot oo aecerSiny Lon and Lhe Contalac: C owan 1.0 b

direction. J'sm%%whg%w%%s (1%ta%f‘1trté&% & ¥n arrow ¢ in Fig.
2), thereby lowering the container C. The container C
is placed at a predetermined position as shown by a
two-dot chain line in Fig. 2.

With this conventional crane system, it is
necessary to provide the rails 104 on the transverse
girders 101b of the body frames 101, and install the
traversing trolley 105 0on theserails 104. In this case,
there is need to consider the weight of the rails 104,
the weight of the traversing trolley 105, and the weight
of the container C imposed on the hoisting accessory 108.
Thus, not only the transverse girders 101b, but also the
entire crane system must have great rigidity and large
weight.

In the crane system illustrated in Fig. 1,
consider that with the container C being held by the
hoisting accessory 108, the traversing trolley 105 is
moved laterally (horizontally) along the rails 104, and
stopped at a predetermined position. 1In this case, sway
in a direction of an arrow B in Fig. 2 occurs in the

hoisting accessory 108 and the container C owing to the



Actually, therefore, the traversing trolley 105 is noved at a | ow speed so
that no sway occurs in the hoisting accessory 108 and the contai ner C when
the traversing trolley 105 is stopped. |If such sway takes place, the
operator waits until settlenent of the sway, and then the wire ropes 107
are paid out fromthe takeup drum 106 to | ower the container C. This
practice of noving the traversing trolley 105 at a | ow speed, or resum ng
operation after waiting until settlenent of the sway of the hoisting

accessory 108 and 1 e £odtaf nele Grdwkesi dqgl @ﬂglnbgelbgrm@p@hgt ian, thus
deteriorating the operating efficiency. There may be a case in which a | oad
handl i ng operatb@rrasl perfeartmrsh on Thfd eora b fitrel doed hotdsathleai nwat er
or the like, as shown in Fig. 3. In this case, with the crane system of

Fig. 1, theudadlyranmes 101 becone inclined according to the slope of the
floor FL. Neverthel ess, the hoisting accessory 108 and the container C,
attached to the tBAaterslilg thldtefotoh Vhia thwvelaiabi tyodfiew 185 opes 107,
are suspended vertically, in other words, obliquely relative to the floor
FL, by theiis ovavarighta Ihenspeed soatthaipined SwaY ovefuBAdipl &B€ t he
container C at a predeterm ned position indicated by a 4 t wo-dot chain

line in Fi #oiztingeseresere Yodifthiard EﬁﬁeFﬁnﬁﬁﬁﬂé;tﬁﬂ%ﬁ?%gtgécessory 108
mey touch g comtalnel GoPRLDY1o9ePEndLog N theNYIRE" sOLy takes

place, the operator waits until settlement of the sway,

and then the wire ropes 107 are paid out from the takeup

drum 106 to lower the container C.

This practice of moving the traversing trolley
105 at a low speed, or resuming operation after waiting
until settlement of the sway of the hoisting accessory
108 and the container C, takes a long time for operation,

" thus deteriorating the operating efficiency.

There may be a case in which a load handling
operation is performed on a floor FL inclined to drain
rainwater or the like, as shown in Fig. 3. 1In this case,
with the crane system of Fig. 1, the body frames 101
become inclined according to the slope of the floor FL.
Nevertheless, the hoisting accessory 108 and the
container C, attached to the traversing trolley 105 via
the plurality of wire ropes 107, are suspended
vertically, in other words, obliquely relative to the
floor FL, by their own weight.

Then, it is attempted to lower and place the

container C at a predetermined position indicated by a



containers C stacked or the distance between the adjacent stacks of
containers C. This may nake it difficult to place the suspended container C
exactly at the predeterm ned position. Fig. 4 shows a wire rope crane at a
port, proposed by the applicant, for |oading onto a ship or unloading from
a ship onto the land. This crane systemin Fig. 4 has a relay yard 120 for
the efficient carriage of a container C. Between the relay yard 120 and a
floor FL of a container yard, wire ropes 122 stretched between a hoisting
accessory 108 agdthehstis 13he il ahigy &3 di spasedenl thpetonitghitneand upper

| eft positions, are extended and contracted. By this neasure, the container
Cis carriedtheinerpy the neliayt yagdat@dsandyt HOE Imy Fouchhere is a

di sclosure that the rightward and |l eftward wire ropes 122 are connected to
t he hoi stingprcatasar ¢ 18Ry tdeparddngt wo (Hiheiniegmpgrafét her in the
depth direction) connection points P. This proposal shown in Fig. 4 has a
structure icomhathetise Chaitea¢kred aetesbor gist@anae epeREBIEBE the wires 121
fromobliquely upward sites. This structure permts anti-sway,.of the
portion 122adbacessordiankd °f heonfrénesse Cup T&ith&oik2Eei bh point P in
t he aforenentioned _crane system shown in_ Figs. t he

1 to 3. .Thus
hoi sti ng adéieggéﬁ}iliioﬁoaﬂt‘:laf:ﬁetl&%rﬁ%ﬂh%‘?d%dn‘é?/nB%lBFév%nePééﬂé'ff%rﬁ‘tswayi ng,
and dravvbactl:<§edg%etdoettehremiarié)éeggisgtlig\r/\ll-'speed novenent or |lengthy tine until

Fig. 4 shows a wire rope crane at a port, proposed
by the applicant, for locading onto a ship or unloading
from a ship onto the land. This crane system in Fig.
4 has a relay yard 120 for the efficient carriage of a
container C. Between the relay yard 120 and a floor FL
of a container yard, wire ropes 122 stretched between
a hoisting accessory 108 and hoists 121, which are
disposed at upper right and upper left positions, are
extended and contracted. By this measure, the
container C is carried between the relay yard 120 and
the floor FL. There is a disclosure that the rightward
and leftward wire ropes 122 are connected to the hoisting
accessory 108 at its one or two (including another in
the depth direction) connection points P.

This proposal shown in Fig. 4 has a structure in
which the hoisting accessory 108 is suspended by the
wires 121 from obliquely upward sites. This structure
permits anti-sway of the portion 122 corresponding to
the wire rope up to the connection point P in the

aforementioned crane system shown in Figs. 1 to 3. Thus,



settfe of sway may be di m ni shed. For the rope crane of Fig. 4, the

rel evant structure has been disclosed, but there have been no discl osures
of probl enms encountered during actual operation, such as the wei ght and
rigidity of the crane, control for each of the delivery and wi nding of the
wire 122, and difficulty with the placenent of a container on the slope of
the floor FL. What has been disclosed is only the crane system using the
wires 122. The present invention has been acconplished in |light of the

f oregoi ng frhebltenisst Ang obfees sof vt R 8i avehttitlon dantaipesvEdeas beane system
in which wire ropes are pulled obliquely upwardly to suspend a hoi sting
accessory, PaRYsitFedr bpelagtirgdd Forand aderybagkanduroitl i BRR | owering of

t he h0|st|2a%?ccessorg are coordinated for actual operation. |t is another
obj ect of i BAYE BPEFGY Y & arfer s 8parmhot A RRWHRF L bd,
S|an|f|ed st.r cturf whi ch_has d| nl:shedkIl Qe great rigidity and heavy

wei ght of on¥PYcPade PY [diing she another obj ect of the invention

to provide a cran %ygg%mgﬁﬁghcpgﬁerggﬂyigTu o d the%%ntl Sway of a

suspended | oad su ai ner the invention

to provi de § rycufLangsskatamaananle.of LavorallL %a%' 904 _syspended

| oad, such cont al ner, even { oor “surtace ’I's
disclosures of problems encountered during actual

operation, such as the weight and rigidity of the crane,
control for each of the delivery and winding of the wire
122, and difficulty with the placement of a container
on the slope of the floor FL. What has been disclosed
is only the crane system using the wires 122.

The present invention has been accomplished in
light of the foregoing broblems. An object of the
invention is to provide a crane system in which wire
ropes are pulled obliquely upwardly to suspend a
hoisting accessory, and wire rope actions for traversing
and hoisting/lowering of the hoisting accessory are
coordinated for actual operation.

It is another object of the invention to provide
a crane system of a downsized, simplifiéd structure
which has diminished the great rigidity and heavy weight
of a conventional crane.

It is still another object of the invention to
provide a crane system which has further ensured the
anti-sway of a suspended load such as a container.

It is a further object of the invention to provide



Di scl'osure of the Invention A crane system according to the present
i.nvention conprises a body frane; a hoisting accessory provided with a
connection point; a wire rope w nding/unwi nding drum attached to the body
frame; sheaves attached to both ends, in a hoisting accessory traversing
direction, of an upper surface of the body frane; a first wire rope
attached at one end to the connection point, and passed at the other end
round the drumvia the sheave | ocated at one of the ends; a second wire
rope attache@raof¥ S FaPekd &coAnx? bab bl Htackbugpassspemdache ot her
end round the drumvia the sheave |ocated at the other end in a direction
opposite toted@s dFHERt3BP SORIRIIPFsteVeR &vhepea TP idarsiagt dched to the
body frame for ving the drumin a direction in which the hoisting
accessory dEE%%B@ 8r descends. Another crane system according to the
present invention conprises a body frane; a hoisting accessory provided

Wi th a connection point; a wire rope mﬁnding/unmﬁnding drum attached to the

body frane df§8f¥§ﬁr%tEﬁ?hﬁﬂatﬂn98 p in a hoisting accessory

traversing directron an upper Sur ace of the body franme; a first wire

rope attached at é%hn]vga%gﬁlzccorgggl EBHBQE?@JEEﬂ@?%V@%&%. at the

ot her end round the t he sheave cated at one of the en a

second Wi rec@peiakkaghed @t anmendt tr%i%lﬁ@ng'éeteg%r@%%mm passed at
the other end round the drum via the sheave

with a connection point; a wire rope winding/unwinding
drum attached to the body frame; sheaves attached to both
ends, in a hoisting accessory traversing direction, of
an upper surface of the body frame; a first wire rope
attached at one end to the connection point, and passed
at the other end round the drum via the sheave located
at one of the ends; a second wire rope attached at one
end to the connection point, and passed at the other end
round the drum via the sheave located at the other end
in a direction opposite to the direction of the first
wire rope; and means attached to the body frame for
moving the drum in a direction in which the hoisting
accessory ascends or descends.

Another crane system according to the present
invention comprises a body frame; a hoisting accessory
provided with a connection point; a wire rope
winding/unwinding drum attached to the body frame;
sheaves attached to both ends, in a hoisting accessory
traversing direction, of an upper surface of the body

frame; a first wire rope attached at one end to the



| ocat'ed at the other end in a direction opposite to the direction of the
first wire rope; a first novable pulley wound with the first wre rope

| ocat ed between the drum and the sheave at the one end; a second novabl e
pul l ey wound with the second wire rope | ocated between the drum and the
sheave at the other end; and neans attached to the body franme for noving
the first and second novable pulleys in a direction in which the hoisting
accessory ascends or descends. Another crane systemaccording to the
present inveshheatGemppoias ,aahddyatesaneatatheisthey acdessony tpreovi ded

Wi th a connection point; a wire rope w ndi ng/unw nding drum attached to the
body frane;dsbeaves tat¢ attesdve d dut he @ reds onienod hbe sendg; at cesEOrY
traversing direction, of an per surface of the body frane; a first wire
rope attachetlratrope éﬁ@apbeﬂgétc@n@e@mﬁoﬁopéhﬁtCoaﬁﬁcﬁd§§édNéWTﬁhe ot her
end round the drumvia the sheave | ocated at one of the ends; a second wire
rope attacheddfiadpeded the PRBe&opRE kT oA M%?ruﬁhﬂlﬁa%%‘écff%ﬁa‘f%e ot her
end round the drumvia the sheave | ocated at the other end 'Q e sane
directi on akOfR&edi pECERBrObREFhenE 1313 Wik ¢loRen Oé?ﬁlo%faﬁs AttHehed to

t he body f f the. d di t th
hO?St?né a(r:grérgggor Ocr{?\ékgglg ste rg%le %roé’lr?;eg Eﬁlféfb%%?k&?ﬁd)qlol?%g present

| nvention co “ Sest% Egdyf%g‘é‘geméeh%éé'P&%&&%@E%e@ﬁoﬁhge&mth a

connecti on B8rR

and the sheave at the one end; a second movable pulley
wound with the second wire rope located between the drum
and the sheave at the other end; and means attached to
the body frame for moving the first and second movable
pulleys in a direction in which the hoisting accessory
ascends or descends.

Another crane system according to the present
invention comprises a body frame; a hoisting accessory
provided with a connection point; a wire rope
winding/unwinding drum attached to the body frame;
sheaves attached to both ends, in a hoisting accessory
traversing direction, of an upper surface of the body
frame; a first wire rope attached at one end to the
connection point, and passed at the other- end round the
drum via the sheave located at one of the ends; a second
wire rope attached at one end to the connection point,
and passed at the other end round the drum via the sheave
located at the other end in the same direction as the
direction of the first wire rope; and means attached to

the body frame for moving the drum in a direction in which



wi ndi ng/ unwi ndi ng drum attached to the body frane; sheaves attached to both
ends, in a hoisting accessory traversing direction, of an upper surface of
the body frane; a first wire rope attached at one end to the connection

poi nt, and passed at the other end round the drumvia the sheave | ocated at
one of the ends; a second wire rope attached at one end to the connection
poi nt, and passed at the other end round the drumvia the sheave | ocated at
the other end in the same direction as the direction of the first wire
rope; a firshembedisite npul degeasony wirklveardsedirst wire rope | ocated between
the drum and the sheave at the one end; a second novable pulley wound with
the second wire roPROFbesdt &F B weent eheadromddamdg tthe isieapeeaenthe ot her
end; and neans attached to the body frame for noving the first and second
movabl e pul FBYSNtH O FOrHtth 975 it Bael it name héi ol e esmsseraver ses.

Thus, the wire ropes are stretched lei%ﬁfly upwardly relative to the
hoi sting acRESYdART BEHs? GPRRECEIONAMAIIYL # of CBlBBe FOBE he hori zont a

tension of tk ire ropes..sway_of the hoistin ccessory or a suspended
| oad can beW2§8§?§é&§ %géé%giéEP?.aﬁiﬁéﬁﬁ&mﬁ%,t £ Pedyol tidt&issary to
consider th L, aht of ; t.he.traqll ey, or .the i.ght. of the transverse
gi rders, orgktl%ggi%\%eagg:gzﬁhérq gi'{bdibtoyt S tlf’ar?sggllgz:ldw FEESREY n the

R ol it SRENTRELANY ARG 2UA) OB BRSLERELY sulratl 9% Dogpport onlY
frame; a first wire rope attached at one end to the
connection point, and passed at the other end round the
drum via the sheave located at one of the ends; a second
wire rope attached at one end to the connection point,
and passed at the other end round the drum via the sheave
located at the other end in the same direction as the
direction of the first wire rope; a first movable pulley
wound with the first wire rope located between the drum
and the sheave at the one end; a second movable pulley
wound with the second wire rope located between the drum
and the sheave at the other end; and means attached to
the body frame for moving the first and second movable
pulleys in a direction in which the hoisting accessory
traverses.

Thus, the wire ropes are stretched obliquely
upwardly relative to the hoisting accessory. Because
of a restraining force due to the horizontal tension of
the wire ropes, sway of the hoisting accessory or a
suspended load can be suppressed effectively.

Furthermore, it is not necessary to consider the weight



t he hoisting accessory, and the suspended | oad. By so doing, a narked

wei ght decrease can be achieved, and downsi zing and sinplification of the
structure can be realized. Besides, the rope crane can be sinplified and
downsi zed because of decreased weight and rigidity, and preferred control
of the suspended | oad can be attained through coordinati on between
traversing and hoi sting/lowering due to driving of the drum Another crane
system according to the present invention conprises a body frane; a

hoi sti ng acdesder yrpoddwivded whehwaigbhneftilbe tpoamsyease gérdepe,

wi ndi ng/ unwi ndi ng drum attached to the body franme, and having two input
shafts and anwgocodiyet gskaftt s1giHd tautputhehbfassieirsg goraeas.easn t he sane
direction responsive to _input fromone_of the shafts, and being rotatable

i n opposi t ETHILNECERERSOF e AT SRt 1 QDR Atk are oty $ HeMot RS sRALEY  sheaves
attached to bot? ends, in a hoistiqgfaccessqéx traversing direction, of an
upper sur f ddeSBf fEFE HbAYG YRRMEL o2 1% FRE WG9 Ghedthed TP%5e end to
t he connection point, and passed at _the _pther end round ope qf the output
shafts of tH¥ cifoufrﬁm%gt%%g%ﬁ385¥’l 88§t5 ea?uﬁﬁgn&e#ﬁé)aéﬂds%yaﬁﬁ’ a second
w re rope att.ached end .t h nectiqn poi nt as 10 at
t he othereﬁﬂfﬁ%ﬁn%a%ﬁgﬁgt er%ﬁh%nﬁ%éﬁg ?80 aPh%%ﬂ%ﬁ%€$g?$he§§%eave

sl e a1 o1 bekq il SRS e piat e acept dheqskockhesd esent
realized. Besides, the rope crane canbe simplified and
downsized because of decreased weight and rigidity, and
preferred control of the suspended load can be attained
through coordination between traversing and
hoisting/lowering due to driving of the drum.
Another crane system according to the present
invention comprises a body frame; a hoisting accessory
provided with a connection point; a wire rope
winding/unwinding drum attached to the body frame, and
having two input shafts and two output shafts, the output
shafts being rotatable in the same direction responsive
to input from one of the shafts, and being rotatable in
opposite directions responsive to input from the other
shaft; sheaves attached to both ends, in a hoisting
accessory traversing direction, of an upper surface of
the body frame; a first wire rope attached at one end
to the connection point, and passed at the other end
round one of the output shafts of the drum via the sheave
located at one of the ends; and a second wire rope

attached at one end to the connection point, and passed

10



providded with a connection point; apairof first sheaves installed at the
connection point; a wire rope w nding/unw nding drum attached to the body
frame, and having two input shafts and two out put shafts, the output shafts
being rotatable in the sane direction responsive to input fromone of the
shafts, and being rotatable in opposite directions responsive to input from
the other shaft; second sheaves attached to both ends, in a hoisting
accessory traversing direction, of an upper surface of the body frane; a
first wre appehatdrachednat ronadete totloae @ithut BHAE: brfayke dmngn
direction, of an upper surface of the body frame, and passed at the other
end round omgaothehehmayputlehated aft tthee drilmewi eandne of the first sheaves
and the second sheave provided on a side where the one end of the first

Wi re rope has beenhraptaehiedyaded 3 seepndcnordingpeatitlehpdeaensne end to
the other end, in the traversing direction, of the upper surface of the
body frane, iAHENSdSTeOMP e Hth&obhd nasisd & he istthary drqraAsshaft of the
drumvia the other first sheave and the second sheave provided on a side

where the oREO¥REESSHWiRB ZEOTHRE Gl 1 POPE Had Rieleh Ot E AEREFNEMRS t he
const i ent Ly o) he 888! Lo kbee sl L) opRl Ly diven o the sare
oo b B D b LAY 6 20R% BRICRELSLE e WEGY " 8RE) odngan P
having two input shafts and two output shafts, the output
shafts being rotatable in the same direction responsive
to input from one of the shafts, and being rotatable in
opposite directions responsive to input from the other
‘shaft; second sheaves attached to both ends, in a
hoisting accessory traversing direction, of an upper
surface of the body frame; a first wire rope attached
at one end to one end, in the traversing direction, of
an upper surface of the body frame, and passed at the
other end round one of the output shafts of the drum via
one of the first sheaves and the second sheave provided
on a side where the one end of the first wire rope has
been attached; and a second wire rope attached at one
end to the other end, in the traversing direction, of
the upper surface of the body frame, and passed at the
other end round the other output shaft of the drum via
the other first sheave and the second sheave provided
on a side where the one end of the second wire rope has

been attached.

Thus, the constituent drums can be easily

11



of a single driving unit. In addition, electric power consunption of the
nmotor can be decreased regardl ess of the position of the suspended | oad.
According to the crane system of the present invention, wire rope |length
adj usting neans nmay be provi ded between the connection point and the first
wi re rope and/ or between the connection point and the second wire rope.
Alternatively, wire rope length adjusting nmeans may be provi ded between the
body frame and the first wire rope and/or between the body frane and the
second Wi r e p@Ra i ACLDI di Agitent hey atanes syst @mretttibe piresent invention,
the drumis provided with taper portions; and the first and the second wre
ropes are pappedirtountl tdet taperbparié ons s aodwivinlieEmd Ansi omding t he
first and second wire ropes equal, portions of the first and second wire
ropes passedrununmk dihen dsum hhercthe asamawiet@r andnd when tensi ons on
the first and second wire ropes do not equal, a portion of the wire rope
passed roundctitsst it avierandergsiing cha hegher fosnspony Re BAEHAN er

di aneter, while a portion of the wire rope passed round the drum and

under goi ng totfe & 6T e S ioH HASI B | ar gt afidinet @R, abeCtI¥RUBOWRE

i mbal ance occurs in the ways of winding or in the dianeters._of the wound
ropes on t hEdrHRPERORHAE e POYRT Gé‘gl e ¢%6§é§?dE§8Hairélteﬁt§ ﬂ%i sting

accessory | eans 11 ghtvardogr el tard Ln ghe L raver si ng

According to the crane system of the present
invention, wire rope length adjusting means may be
provided between the connection point and the first wire
rope and/or between the connection point and the second
wire rope. Alternatively, wire rope length adjusting
means may be provided between the body frame and the
first wire rope and/or between the body frame and the
second wire rope.

According to the crane system of the present
invention, the drum is provided with taper portions; and
the first and the second wire ropes are passed round the
taper portions so that when tensions on the first and
second wire ropes equal, portions of the first and second
wire ropes passed round the drum have the éame diameter,
and when tensions on the first and second wire ropes do
not equal, a portion of the wire rope passed round the
drum and undergoing the higher tension has a smaller
diameter, while a portion of the wire rope passed round
the drum and undergoing the lower tension has a larger

diameter.
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direction, torques acting on the drum are counterbal anced. According to the
crane system of the present invention, a second hoisting accessory
foll owi ng the aforenenti oned hoi sting accessory and capabl e of ascendi ng
and descending relative to that hoisting accessory is provided bel ow t hat
hoi sting accessory. By noving the | ower hoisting accessory upward or
downward rel ative to the upper hoisting accessory, interference by the
obliquely upward wire rope is prevented. Thus, unloading onto a ship's

hol d, for exanpl e, Tlvas, bec penhat apdew tbout anhihelwayeaof diingiirogt he crane
system of the present invention, various nodifications are available, such
as the instar|nnibheoflanetersmodnd heheommdlop gruldreychvd mgn mesms on an
upper beam constituting the body frame, the installation of the drum and
the drum moVirag HRAdSGh Y9rd uppeimpeamdconEvierutihgheehopbdyingame, and
the installation of the drumop the upper beam constituting the body framne.
The crane sYSEBRTOE Yt hE2PSek Al tHAFENPE oke Fya RavE £ o As@ialS 8 i n whi ch
t he aforenention%d connection p%%gts are provided at four sites at the four

corners 13 FLTGFLLRE hoiTtThGS aBEELBGr O tWo'Bf 2ERe sheaves
correspondi ng .to the.connection points are attached to each of the four
corners of ?ﬁ8n§853aﬁ%ﬁ%§&and may al so have a constitution in which the
connection points ¥MELR4ing to the crane system of the present
invention, a second hoisting accessory following the
aforementioned hoisting accessory and capable of
ascending and descending relative to that hoisting
accessory 1s provided below that hoisting accessory.
By moving the lower hoisting accessory upward or
downward relative to the upper hoisting accessory,
interference by the obliquely upward wire rope is
prevented. Thus, unloading onto a ship’s hold, for
example, can be performed without a hitch.

According to the crane system of the present
invention, various modifications are available, such as
the installation of the drum and the movable pulley
moving means on an upper beam constituting the body frame,
the installation of the drum and the drum moving means
on the upper beam constituting the body frame, and the
installation of the drum on the upper beam constituting
the body frame.

The crane system of the present invention may have
a constitution in which the aforementioned connection

points are provided at four sites at the four corners
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the first sheaves are installed are provided at four sites at the four
corners of the hoisting accessory, and two of the second sheaves
corresponding to the first sheaves are attached to each of the four corners
of the body franme. Thus, the anti-sway of the suspended |oad by the wire
ropes can be further inproved, and the posture of the suspended | oad can be
controll ed. The crane system of the present invention may have a
constitution in which a group of the first wire ropes and a group of the
second W reff ares 5éietdhed dertarsir § heag@naoget od@n tid Kdiseateshe four sites
and the correspondi ng sheaves are parallel to the traversing direction when
viewed as agimespoedingr toayhbhavennecbnsni potindus amewakcthchegr dowp of the
first wire ropes and a group of the second wire ropes stretched between the
body frane eaah ©tfe thier §ougheavesrgndfbehedmdy Hardne stash&@ayed 1gaed t he
correspondi ng second sheaves are parallel to the traversing direction when
viewed as &3 PeatiAdddidt Ag Whiehdhe spanation o itHe yhegént
invention, the |l ength of the hoistjng accessory in a direction

per pendi cultdre thi ¥Rk EREFIES Mf % tRetpbheds 2@ rEAed 2hahotfie | ength
of the suspended | erence wth stacked cargo by the

01 St g aCuaeSoR Be REoFi FEERBHEL b aMHOGRAIGH B CASRIT M G o t o
crane systenofoEhenpr §aednd WA Q. cbPE WAy 105 EALSE:Wke Fopes

sheaves are attached to each of the four corners of the
body frame. Thus, the anti-sway of the suspended load
by the wire ropes can be further improved, and the
posture of the suspended load can be controlled.

The crane systemof the present invention may have
a constitution in which a group of the first wire ropes
and a group of the second wire ropes stretched between
the connection points at the four sites and the
corresponding sheaves are parallel to the traversing
direction when viewed as a plan view, or may have a
constitution in which a group of the first wire ropes
and a group of the second wire ropes stretched between
the body frame and the first sheaves and between the
first sheaves and the corresponding secoﬁd sheaves are
parallel to the traversing direction when viewed as a
blan view.

According to the crane system of the present
invention, the length of the hoisting accessory in a

direction perpendicular to the traversing direction is

made greater than the length of the suspended load,
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fromthe connection points arranged at two sites in the traversing
direction to the correspondi ng sheaves are parallel and of the sane |length
when viewed as a vertical cross sectional view perpendicular to the
traversing direction, and the group of the second wire ropes stretched from
t he connection points arranged at two sites in the traversing direction to
the correspondi ng sheaves are parallel and of the sane | ength when vi ewed
as a vertical cross sectional view perpendicular to the traversing

di recti on. wAktrebnat nrenfe e gmilgh et aidked casigonbyet hopesi st ivyyched from
the first sheaves arranged at two sites in the traversing direction to the
corr espondéagesecond sheblresware parald etamnde oprelensads | engt h when
viewed as a vertical cross sectional view perpendicular to the traversing
direction, and thBCEPEGINGF tthetkeceranei seystepes Gtikechedseném the fir st
sheaves arranged at two sites in the traversing direction to the

cor r espondi-RY ety dHEELCUR @ Hdhe 1Tl r sihavigre P eant T ehgkadwhen

vi ewed as a ver%h%al Cros .sectloB%F V|em/peQPend|cuIan to the traversing

di rection. “TAlls gPBOG <6f AP BAFANERA ity &¥iPopés et lPhEhﬁ! urality
ini £ so ¢ R vER s RGPt L8R B8 BRepRrrredpoRc i Wi tsSindrEr ane
cyeem of pREARSEAhd SEa o EnSISRLAT SLALS ' esPleble 0 as 1o
cross sectional view perpendicular to the traversing
direction, and the group of the second wire ropes
stretched from the connection points arranged at two
sites in the traversing direction to the corresponding
sheaves are parallel and of the same length when viewed
as a vertical cross sectional view perpendicular to the
traversing direction. Alternatively, the group of the
first wire ropes stretched from the first sheaves
arranged at two sites in the traversing direction to the
correéponding second sheaves are parallel and of the
same length when viewed as a vertical cross sectional
view perpendicular to the traversing direction, and the
group of the second wire ropes stretched from the first
sheaves arranged at two sites in the tréversing
direction to the corresponding second sheaves are
parallel and of the same length when viewed as a vertical
cross sectional view perpendicular to the traversing
direction. Thus, a group of adjacent parallel wire
ropes of the plurality of wire ropes can be controlled

to be taken up or paid out as a single unit, so that
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traversing direction, and the sheaves are novable so as to extend or
contract in a direction perpendicular to the traversing direction.

Al ternatively, the connection points are novable so as to extend or
contract in a direction perpendicular to the traversing direction., and
portions of the first wwre rope and the second wire rope nounted on the
body franme, and the second sheaves are novable so as to extend or contract
in a direction perpendicular to the traversing direction. Thus, even if the
size of thecgsHspendehid ansl shapyesieldhe changed size can be acconmpdat ed.
According to the crane system of the present invention, means for turning

t he hoi sting accesBorypriding Har itZomt arapkargsitemroyitdes. pTassnteven i f
there is msalignnent or the like of the suspended | oad, the suspended | oad
can be hoi stedent icgwertde vieoett honi pginks amd mowERhe $9s32nkOC Anot her
crane system according to the present invention conprises a body frane;, a
hoi sting aceatesd opr 6PNdE@ ol tiR Goddeedtdppaanirerdicelarsteeshbat four
corners; wre rope w ndjing/unw nding druns_attached to b%éq ends, in a
traversi ng SrPYELONY S IEffpRR: At 46 sPeaVe HEdP PPERR%aSHrdtip of

first wi ttached 16 t, nd to.th j ints, and
paseed at t F8 SHRGRLRE SAUNE 2RE. bRu ROESEEACM Pote DI Hel Bhakd | n 1 he

same directi@l Ll Allste Whi8RIRES: A1 G OHP PY, SefANd W re ropes

attached at e end
connection points are movable so as to extend or contract

in adirection perpendicular to the traversingdirection,
and portions.of the first wire rope and the second wire
rope mounted on the body frame, and the second sheaves
are movable so as to extend or contract in a direction
perpendicular to the traversing direction. Thus, even
if the size of the suspended load changes, the changed
size can be accommodated.

According to the crane system of the present
invention, means for turning the hoisting accessory in
a horizontal plane is provided. Thus, even if there is
misalignment or the like of the suspended load, the
suspended load can be hoisted or lowered without moving
the entire crane system.

Another crane system according to the present
invention comprises a body frame; a hoisting accessory
provided with connection points at four sites at four
corners; wire rope winding/unwinding drums attached to
both ends, in a traversing direction, of an upper surface

of the body frame; a group of first wire ropes attached
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connection points, and passed at the other end round the drum | ocated at
the other end in the sanme direction for all the wire ropes. Another crane
system according to the present invention conprises a body frane; a

hoi sting accessory provided with connection points at four sites at four
corners; sheaves attached to both ends, in a traversing direction, of an
upper surface of the body frame; a first wire rope w ndi ng/ unwi ndi ng drum
attached to the body frame; a second wire rope w ndi ng/ unwi ndi ng drum
attached t oathenkodnd rtarthea aprowgrtoford ipsints eandpessattiashetthat one end
to the connection points, and passed at the other end round the first drum
via the sheatddneatiedaindndhofdrwe kpdated aheosanefdthecends £8r all the
wi re ropes; and a group of second wire ropes attached at one end to the
connect i on péientsamensh fREsEN aforhel bt Hee whder BARESE halgr AanBHPHPt he
sheave | ocated at thg other end in the sane direction for the wire

| |
[)oges].c Anot Rér 5§ SYSFEMFRPES AP TP Enat pPBSed hent?dn conprises a
; hoi st | i d . i cot .
o Ti ot ehenHE T Ol REETEE P B3R e BehrieRSiq B Bhbope™
i ndi ng/ i ndi tt d t ; i
W ndi ng/ unwrdmha AR S A G b dmergOdh FhanEand dlrecra8I0RE0 [ 1 20°

to both ends,q 4 i SLi pgnagecessory traversing direction, of an upper
surface of %Hg'gg§§h$%g%e;gg %frst W re rope passed at

Another crane system according to the present
invention comprises a body frame; a hoisting accessory
provided with connection points at four sites at four
corners; sheaves attached to both ends, in a traversing
direction, of an upper surface of the body frame; a first
wire rope winding/unwinding drum attached to the body
frame; a second wire rope winding/unwinding drum
attached to the body frame; a group of first wire ropes
attached at one end to the connection points, and passed
at the other end round the first drum via the sheave
located at one of the ends in the same direction for all
the wire ropes; and a group of second wire ropes attached
at one end to the connection points, and passed at the
other end round the drum via the sheave located at the
other end in the same direction for all the wire ropes.

Another crane system according to the present
invention comprises a body frame; a hoisting accessory
provided with a connection point; a pair of first sheaves
installed at the connection point; a first wire rope

winding/unwinding drum attached to the body frame; a
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one end round the first drum and passed at the other end round the second
drumvia the second sheave | ocated at one of the ends and via one of the
first sheaves; and a second wire rope passed at one end round the first
drumin the same direction-as the direction of the first wire rope, and
passed at the other end round the second drumvia the second sheave | ocated
at the other end and via the other first sheave in a direction opposite to
the direction of the first wire rope. Another crane systemaccording to the
present inveacosd vomsr FeRS BibdENIf Hama N Mbdsimg taacdeshbEg Previ ded

wi th aconnection point; apair of first sheaves installed at the connection
point; a wi Ped¥ofS& amieTdiSFgAvi St L dratachadnta PotbngnH8dy i frane, and

having two jnput shaft dt tput shafts, t t haf t s_bei
ot at 8bl o1 HORRS T CF EEED F U CPEYRA Vo T OERRBPR T Bih Ao BPThe. Shaf ts.

and el ng, [ 3EHle g GIPSRAE LS Pre (EEROTELIERLD BEBULal g e

ot her shaft; secon Heaves’ attac 0 eac nds, in a

hoi sting acegssi LIANE LG ELESE! Holn, Olaxdf JIMNELS SH Te OfnLhe body

franme; a first wre rope attached at one’en one end, rn the traversing

direction, @f, AR UPREEhEUSERGRORLRCYPAdYHET 20BynaNShd8ve 1D8566d at the
ot her end round one of the output shafts of the drumvia one of the second

sheaves prowitdgde0n fat5é dendbeded vies o eFdthk thesti sabavese anpe has
been attached, one of the first sheaves, and the other second
a second wire rope passed at one end round the first drum
in the same directioﬁ as the direction of the first wire
rope, and passed at the other end round the second drum
via the second sheave located at the other end and via
the other first sheave in a direction opposite to the
direction of the first wire rope.

Another crane system according to the present
invention comprises a body frame; a hoisting accessory
provided with a connection point; a pair of first sheaves
installed at the connection point; a wire rope
winding/unwinding drum attached to the body frame, and
having two input shafts and two output shafts, the output
shafts being rotatable in the same direction responsive
to input from one of the shafts, and being rotatable in
opposite directions responsive to input from the other
shaft; a pair of second sheaves attached to each of both
ends, in a hoisting accessory traversing direction, of
an upper surface of the body frame; a first wire rope
attached at one end to one end, in the traversing

direction, of an upper surface of the body frame, and
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sheave provided on the side where the one end of the first wire rope has
been attached; and a second wire rope attached at one end to the other end,
in the traversing direction, of the upper surface of the body franme, and
passed at the other end round the other output shaft of the drumvia one of
t he second sheaves provided on a side where the one end of the second wire
rope has been attached, the other first sheave, and the other second sheave
provi ded on the side where the one end of the second wire rope has been
attached. Apether stahbesgthem gocordiumg rae lod phes ety aftaonS conpri ses
a body frane; a hoisting accessory provided with connection points at four
sites at fo®f EBEnErEM ¥igqaiqn&fof ity SAEADEsSPR&VAS SF A RLEPRf the
connection points; a first wire rope w nding/unw ndi ng drum at.t ached to the
body frane;aasjs%%d’ﬁbeﬁ?ré“?é)ﬁbG\ﬁ Pﬁgfgﬁmfgaisﬁgwafcﬁn’?%’t??;&&%Edg?%nthe body
frame; a pair,of second sh es attached to each 0 i n.a
hoi sti ng ac@égéfﬂ"fdﬂr8{}&%?%\9&1%@&& S %07 Sn &) pépgs%r gggsseo(fér?%e body

frame: 2 or oip oF L1095 Ul n tanes 8kl pobed i BU8 efd dorhaerondh [ the

traversing ai the upper surtace frame, and passed at

the ot her ‘epd Lounghd ey d I56Ln 1St cacliddlp dnd e S8BBndI AGH amder all the

wire ropes via one of the second sheaves provided on a side where the one

end has beeprahbl-achedt one ehdtbe fhesétrbeaves, andHdea eihersdigt he
second sheaves provi ded on the side

direction, of the upper surface of the body frame, and
passed at the other end round the other output shaft of
the drum via one of the second sheaves provided on a side
where the one end of the second wire rope has been
attached, the other first sheave, and the other second
sheave provided on the side where the one end of the
second wire rope has been attached.

Another crane system according to the present
invention comprises a body frame; a hoisting accessory
provided with connection points at four sites at four
corners; a pair of first sheaves installed at each of
the connection points; a first wire rope
winding/unwinding drum attached to the body frame; a
second wire rope winding/unwinding drum attached to the
body frame; a pair of second sheaves attached to each
of both ends, in a hoisting accessory traversing
direction, of an upper surface of the body frame; a group
of first wire ropes attached at one end to one end, in
the traversing direction, of the upper surface of the

body frame, and passed at the other end round the first
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where” t he one end has been attached; and a group of second wire ropes
attached at one end to the other end, in the traversing direction, of the
upper surface of the body frane, and passed at the other end round the
second drumin the same direction for all the wire ropes via one of the
second sheaves provided on a side where the one end has been attached, the
other of the first sheaves, and the other of the second sheaves provi ded on
the side where the one end has been attached. According to the crane system
of the preséntmi Anetrhieosanehed cormetonohopoahis tikerd nehaddasstvisheaves are
installed are provided at four sites at the four corners of the hoisting
accessory, ¢he 8EcbhRE SREANEs SESAVEHITHHFeD ahe fSidy vdiRddare

provi ded parallel at t sites e%fh in the traversing irection at both

ends of twoPRPaPRY IR RfGHE L A e he By it FARet 1 55 Y F g tions, at
d, of the first d d w it d i f
Che tvio trahRFePEBed (tortinf SEHE Hod) SR DIRLhRaTng ot 6 hd e syst em
f th t i ti | d t i.d t
rancver oo GMras: LES iR ppiif BN, A1 BHRCEIARE 4 BT RLRE S od e Lt s

and the Sha&ﬁr%egggksogtkgﬁﬂﬂﬁpéﬁ:%%ehen@”&8u£héh§{ﬁe?r§néfrfﬂgﬁﬁeparal|e'
g two of the

in the traversin i rection, irst wmre ropes passed fromthe

second sheayegvalr iy ¥ &k £ £5n 0o BNENENTh 5 Aes of r 886N BTt b s 4P
transverse girders and wound round one of the

frame, and passed at the other end round the second drum
in the same direction for all the wire ropes via one of
the second sheaves provided on a side where the one end
has been attached, the other of the first sheaves, and
the other of the second sheaves provided on the side
where the one end has been attached.

According to the crane system of the present
invention, the connectionpoints where the first sheaves
are installed are provided at four sites at the four
corners of the hoisting accessory, the second sheaves
corresponding to the first sheaves are provided parallel
at two sites each in the traversing direction at both
ends of two transverse girders of the body frame, and
mounting portions, at one end, of the first and second
wire ropes are opposite end portions of the two
transverse girders of the body frame.

According to the crane system of the present
invention, the drums are placed at the middle of the two
transverse girders such that the shaft center of one of

the ocutput shafts and the shaft center of the other
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out put shafts of the drum placed on the same transverse girder are wound
symmetrically with respect to a |ine passing through the center of the

| ength of the one output shaft, two of the second wire ropes passed from
t he second sheaves at the two sites on the other end side of each of the
two transverse girders and wound round the other output shaft of the drum
pl aced on the sane transverse girder are wound symmetrically with respect
to a line passing through the center of the length of the other output
shaft, and gheplitr shat f ea FOPES rangedn@axeconsll Wi nethepes avsundingund t he
out put shafts are symetric with respect to a |ine passing through the
center of therkergidn,oftwwacdt afhd Hd tertansivier sopg s deassedhErennelsessary,
any of the above-described constitutions may be nodified in any of the

f or egoi ng nedesndeshgrete§ @t ditd tswayiteownsi ehrgendds sdeuefupach
sinplification by weight reduction, and so forth. According to the crane
system of thé phesewe iraraveshe gheder amndwiPbed £ U &t ictife, the
connection point or connection points pay rovi ded directl

suspended | ea¢Pa ghedpiaOdmbne fiBPmtH_éaﬁﬁgg‘t’gn"gh‘_éc%%tg%otrlg/?nfﬁﬁggggy frame

21 "y, DELEARR 1RGO BYEBERE LFAar ohE I SO REnEe Retal BBEhod for

ran pul 201 0 0% PS8R (R AU, EEREOTR o 6o hbch
output shaft, two of the second wire ropes passed from
the second sheaves at the two sites on the other end side
of each of the two transverse girders and wound round
the other output shaft of the drum placed on the same
transverse girder are wound symmetrically with respect
to a line passing through the center of the length of
the other output shaft, and the first wire ropes and the
second wire ropes wound round the output shafts are
symmetric with respect to a line passing through the
center of the length of each of the transverse girders.

Where necessary, any of the above-described
constitutions may be modified in any of the foregoing
modes designed for anti-sway, downsizing and structure
simplification by weight reduction, and so forth.
According to the crane system of the present

invention, the crane may be a container crane, the
connection point or connection points may be provided
directly on a suspended load as a replacement for the
hoisting accessory, the body frame may be mobile, and

thebodyframeportionsupportingthetransversegirders
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four “sites at the four corners of the crane; stretching a first wire rope
fromeach of the connection points toward one end, in a hoisting accessory
traversing direction, of an upper surface of a crane body frane; stretching
a second wire rope fromeach of the connection points toward the other end,
in the hoisting accessory traversing direction, of the upper surface of the
crane body frane; taking up one of the first and second wire ropes and
payi ng out the other of the first and second wire ropes to nmake the

hoi sting amzesswy ya neuhlygihgaver se; and taking up or paying out both of the
first and second wire ropes to nmake the hoisting accessory mainly ascend or
descend. Brief Defbe priesendf inkenbiaw agsoicgnckrirss a sehbpdt for
perspective view showi ng the whole of a conventional gantry crane system
Fig. 2 is aanignktolnagthaereshteonfoEonvient $bhap eaceragé yoPfaacont ai ner;
Fig. 3is a view showing the state of carriage of a container on a sl oped
floor; FigCrAn%y a'R4ieh SPBAFh§es BraNE MY [Cmi et ham PakbFifga€argo, as a

whol e; 22 _ Fig.. 5 titution drawing show first, embodiment of
the present! IHEHIGHAEFGS 6ORS SORREASVPEWBE T 9105 S GECRTES) to 7(e)

2gﬁnggf¥§n%g§¥%$§§tﬁfrét%Eﬁeo%r%hﬁ%ﬁﬂﬁPtontﬁec%gﬁ%§€é¥%ﬁx%£§n8§
toward one end, in a hoisting accessory traversing
direction, of an upper surface of a crane body frame;
stretching a second wire rope from each of the connection
points toward the other end, in the hoisting accessory
traversing direction, of the upper surface of the crane
body frame:; taking up one of the first and second wire
ropes and paying out the other of the first and second
wire ropes to make the hoisting accessory mainly
traverse; and taking up or paying out both of the first
and second wire ropes to make the hoisting accessory

mainly ascend or descend.

Brief Description of the Drawings

Fig. 1 is a schematic perspective view showing
the whole of a conventional gantry crane system;

Fig. 2 is a view showing the state of conventional
carriage of a container;

Fig. 3 is a view showing the state of carriage
of a container on a sloped floor;

Fig. 4 is a view showing a crane for loading and

landing cargo, as a whole;
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Fig. 8 is a constitution drawi ng of -a second enbodi nent of the present
invention; Fig. 9 is a plan viewof Fig. 8 Fig. 10 is a constitution
drawing of a third enbodi nent of the present invention; Fig. 11 is a
schematic view for explaining Fig. 10; Figs. 12(a) to 12(d) are schenmatic
views show ng fourth and fifth enbodi nents of the present invention and
their nodifications; Figs. 13(a) to 13(d) are schematic views show ng sixth
and seventh enbodi nents of the present invention and their nodifications;
Fig. 14 is a concr&i@. szhieh@t congitevi wiiomel sawihg esibodingnd fShosin i n Fi g.
13(a); Fig. 15 is a schematic view of an eighth enbodi ment of the present

i nvention; frgodipend LiLcHweRTesonswisiventgenfication of Fig. 15; Figs.
17(a) and 17(b) are. explanation _drawi ngs for _an integral type drum Figs.
18(a) to 18(c) ar e tBnsPi tGt PoR lfawi kg8 ©8 Fidof 34n exanple of a rotation

contyol device shounaln Bl FE ol iatdHlednds RS A U0 0,
constituti ngdﬂf%&geﬁgog\f W9:8nnection point or connection points;

Fig. 8 is a constitution drawing of a second
embodiment of the present invention;

Fig. 9 is a plan view of Fig. 8;

Fig. 10 is a constitution drawing of a third
embodiment of the present invention;

Fig. 11 is a schematic view for explaining Fig.
10;

Figs. 12(a) to 12 (d) are schematic views showing
fourth and fifth embodiments of tﬁe present invention
and their modifications;

Figs. 13(a) to 13(d) are schematic views showing

_sixth and seventh embodiments of the present invention
and their modifications;

Fig. 14 is a concrete schematic view of the sixth
embodiment shown in Fig. 13(a):

Fig. 15 is a schematic view of an eighth
embodiment of the present invention:

Fig. 16 is a schematic view of a modification of
Fig. 15;

Figs. 17(a) and 17 (b) are explanation drawings

for an integral type drum;

Figs. 18(a) to 18(c) are constitution drawings
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conventional hoisting accessory for a container; Fig. 21 is a perspective
view of a crane systemfor explaining a size change nechanism Fig. 22 is a
partial expl oded constitution drawing for facilitating explanation for Fig.
21; Fig. 23 is a partial perspective view of a crane systemfor explaining
a doubl e hoisting accessory; Fig. 24 is a view of the portion of Fig. 23
enlarged to the whole; Fig. 25 is a schematic constitution draw ng
concerning a small turn of a hoisting accessory 14; Fig. 26 is a concrete
overal | conrdt bhuekenpdeant ng;raigk i@7 dentarcbridvicer isdrowdr dwi Aggeoncer ni ng
t he adjustnent of the length of a wire rope; Fig. 28 is an explanation
drawi ng forlriotation control of a drum and Fig. 29 is an expl anation
drawi ng of overhead traveling cranes according to an earlier technol ogy and
the present inventfiis - Besta o flot (Warasg fpTaat 1 ERELPRVERRYORISA The
enbodi nents of the present invention will now be descrjbed jn detail by

referencgiﬂ§F§%&?h rth?@Plﬁ - Bhenfogaash £omtrl HbHFfiént of the
b esent crane Systam il ot patr CBRSTPSHC i FEAr BOG) PHANGS AT cach
conposed O%Jﬂ%ﬁh&i@hal hoisting accessory for a container;

Fig. 21 is a perspective view of a crane system
for explaining a size change mechanism;

Fig. 22 is a partial exploded constitution
drawing for facilitating explanation for Fig. 21;

Fig. 23 is a partial perspective view of a crane
system for explaining a double hoisting accessory;

Fig. 24 is a view of the portion of Fig. 23
enlarged to the whole;

Fig. 25 is a schematic constitution drawing
concerning a small turn of a hoisting accessory 14;

Fig. 26 is a concrete overall constitution
drawing;

Fig. 27 is a constitution drawing concerning the
adjustment of the length of a wire rope;

Fig. 28 is an explanation drawing for rotation
control of a drum; and

Fig. 29 is an explanation drawing of overhead
traveling cranes according to an earlier technology and

the present invention.

Best Mode for Carrying Out the Invention
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| 1B and a transverse girder Ilc together shaped in a gate form These front
and rear body franes 11 are connected together by side beans 1lla, Ilb. The
|l egs 1l A, 11 B of these body franes 11 are equi pped at | ower ends with a
plurality of traveling wheels 13A, 13B. These traveling wheels 13A, 13B are
rotationally driven by traction notors 12A, 12B, so that the body franmes 11
can be noved in a forward or backward direction. On the side beans |Ila, IIb
connecting the body franes 11, a plurality of electrically operated takeup
drums 19, 20, 21, PRefaibdéakinsgtypoarntheppyesgniulnwend ioopesllsows, 17, 18
for load suspension are placed at each of the front and rear body frames
11, as showsei teBicribedsimeiétall biesefeakoge draufsid®, 20t0232.22, the
left takeup drums 19, 20 are borne on the side beam|lb provided at the
left side (left siBégbn B @nd)6 osheweabddystr amoodinegnl afetRGund with
end portions of the wire ropes 15, 17. The takeup drunms 21, 22 are borne on
the side bemielSkenthisvieddd R Bl e ai FeNEFYGRF2BEARYFheRig. 1B) of the
body frame 11, and are wound with 25 end portions of the wire Lopes 16,
18. At the Bag®-of> &0bi%t i hiyC BREESEBFY CTANEL SWHi T 123t FAeF Shis to be
attached, four connection points 14a ;gb are providqf WI corners
of the hpis?Fﬁ&taéBgS§8F§'gﬁéyTﬁﬁé?ﬁB:% e Fgﬁ%ﬁﬁ%l§Hiﬁgggr£9pfovided in
end porti Onilanagdfa[ %r}ta_r;[sql:é)]?gg ﬂrroeé:} hqR together shaped in a gate

form. These front and rear body frames 11 are connected

together by side beams 1lla, 11b. The legs 11a, 11B of

these body frames 11 are equipped at lower ends with a

plurality of traveling wheels 13A, 13B. These

traveling wheels 13A, 13B are rotationally driven by

traction motors 12A, 12B, so that the body frames 11 can

be moved in a forward or backward direction.

On the side beams l1lla, 11b connecting the body

frames 11, a plurality of electrically operated takeup

drums 19, 20, 21, 22 for taking up and paying out wire

ropes 15, 16, 17, 18 for load suspension are placed at

each of the front and rear body frames 11, as shown in

Fig. 6 as well.

0f these takeup drums 19, 20, 21, 22, the left

takeup drums 19, 20 are borne on the side beam 1l1b

provided at the left side (left side in Fig. 6) of the

body frame 11, and are wound with end portions of the

wire ropes 15, 17. The takeup drums 21, 22 are borne

on the side beam 1la provided at the right side (right

side in Fig. 6) of the body frame 11, and are wound with
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close"to the left side of the hoisting accessory 14 shown in Fig. 6, and
end portions of the wire ropes 15, 16 are connected to these connection

poi nts by turnbuckles. The other two connection points 14b are provided in
end portions in the front-to-back direction close to the right side of the
hoi sting accessory 14 shown in Fig. 6, and end portions of the wire ropes
17, 18 are connected to these connection points by turnbuckles. Thus, one
end portion of the wire rope 15 is attached to the left takeup drum 19,
whi |l e the other ot ponsi off dhet hend ropepel 85 L8 .connected to the
connection point 14a on the hoisting accessory 14 by the turnbuckle. To the
connection point 12& dhea heddoicsh isndrodcdeissoracqdssohy bhep whédcporti on of
the wire rope 16 having an end portion attached to the right takeup drum 22
is al so conmeepadahnah& tgr AbueRlattapedndi port¢onnertine RPEBLFope 17 is

attached to the left takeup drum 20, while the other end portion of the
wire rope 17448 ddmBEESRIF B ERe TohRectPBR GRFmEr 3t Shet RelAbrEdi ng

accessory 14 by the tu Qbucibe. To the connection, inﬁ 14h on the hoisting

accessory 14°€ Sothi ot h eeﬁHOp&ﬂﬂQﬁ#hﬁoThgoﬁﬁgé e 3¢ havi ng an end
ti tt ached. t igh k 1 I th

ornbucki e, By h e raiingpd prelsi i Ehested S EERTEEEE b0 o° ound

round the 'ecffogékt%uelylgrygftJs%dezefametﬁbeigm& A AkeUR, A B sRLwn22, and

t he hoi sting accessor
in Fig. 6, and end portions of the wire ropes 15, 16 are

connected to these connection points by turnbuckles.
The other two connection points 14b are provided in end
portions in the front-to-back direction close to the
right side of the hoisting accessory 14 shown in Fig.
6, and end portions of the wire ropes 17, 18 are connected
to these connection points by turnbuckles.

Thus, one end portion of the wire rope 15 is
attached to the left takéup drum 19, while the other end
portion of the wire rope 15 is connected to the
connection point 14a on the hoisting accessory 14 by the
turnbuckle. To the connection point 14a on the hoisting
accessory 14, the other end portion of the wire rope 16
having an end portion attached to the fight takeup drum
22 is also connected by the turnbuckle.

One end portion of the wire rope 17 is attached
to the left takeup drum 20, while the other end portion
of the wire rope 17 is connected to the connection point
14b on the hoisting accessory 14 by the turnbuckle. To

the connection point 14b on the hoisting accessory 14,
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14 15 suspended fromthe body franes 11 via these wire ropes 15, 16, 17,

18. To this hoisting accessory 14, the container C as a suspended load is
attached. The hoisting accessory 14 is formed such that its length in the
front-to-back direction of the body frames 11 (the vertical direction in
Fig. 6) is larger than the length in the depth direction (the front-to-back
direction) of the container C, as shown in Fig. 6. Wien the container Cis
attached to the so formed hoi sting accessory 14, both end portions in the
dept h di r etheontbert kadhpbstiimg adcébsowy rédrppet L @dravihywaad ehdbot h end
portions in the depth direction of the container C. The reason why the

| ength in phetdem Ridiaekedohooitheha it i akeupcdsssy 114 pratsades
relative to the length in the depth direction of the container Cis that by
so doing, FRENGGEEF dpesths tesnburklEs. are kept from touching a stack of
ot her containers C. |f the connection points 14a, 14b existed at positions
inward of the | engPhtRHStTIRPUBHY hERE REET dh WL ¢ FORSht & neP L Tthe wire

15, , 17, 18 | d h dj K of ' C T

or event tnid aFRenPBRt RofnDsRe T8cE kakEN BRERS do.cP0: RbSrEReri ng
j d | I it j [ f
he. cont i Faen: TEIRCLERE AY7 2% ARl BHE, Rolh i AL BREST 00 €

ext ensi on. qlyn ;t:hi r e . i eup dr uns
75, 50 and tha T FaRe e dr e Gy iRes! 1 £ vibencSLlul 2K

ropes 15, 16, 17, 18. To this hoisting accessory 14,

the container C as a suspended load is attached.

The hoisting accessory 14 is formed such that its
length in the front-to-back direction of the body frames
11 (the vertical direction in Fig. 6) is larger than the
length in the depth direction {(the front-to-back
direction) of the container C, as shown in Fig. 6. When
the container C is attached to the so formed hoisting
accessory 14, both end portions in the depth direction
of the hoisting accessory 14 protrude outward of both
end portions in the depth direction of the container C.

The reason why the length in the depth direction
of the hoisting accessory 14 protrudes relative to the
length in the depth direction of the container C is that
by so doing, the wire ropes 15, 16, 17, 18 are kept from
touching a stack of other containers C. If the
connection points 14a, 14b existed at pbsitions inward
of the length in the depth direction of the container
C, the wire ropes 15, 16, 17, 18 would touch an adjacent

stack of containers C. To prevent this, the length in
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are provided for each of the front and rear body franmes 11, on the right
and | eft side beans 1lla, |1b. The left takeup drunms 19, 20 are wound with
the wire ropes 15, 17, while the right takeup drunms 21, 22 are wound with
the wire ropes 18, 16. Each of the takeup druns 19, 20, 21, 22 is provided
with a notor Mfor driving, and the rotational driving of the notors M
results in the taking-up or paying-out of the wire ropes 15, 16, 17, 18. In
this case, when the wire ropes 15, 16, 17, 18 are taken up or paid out, the
hoi sti ng actassateptid dsrevvednupiartherhdbshivapgdacee ssiapit vied disr

| eftward. A description of this notion will be offered |ater on, According
to the cranexdyenadsh ofelalelpeetenthenborohenin the dereypdreasied, 20, 21,
22 are borne on _the side beans |1la, |1b, and only the | oads of the wire
ropes 15, 16f the rONGwIngy fy Ardsdir conneekieBrkaines Edre i ABosed.
Thus, the crane %¥sten1is,fr%sgégron1the,Ioad of a trolley, and the weight
and rigi di t P56 RYQns9ersdngi EXLMT KRt he conventional crane system

This |l eads to a marked, decrease .in weight.or a,reduction in,rigidity. 28
Al'so, the connecti gf gB%ﬁﬂ%a&43?“i$8“é?€abF89ﬂaéﬁm3t5&ﬁ%-¢5ﬁﬁ g ? ers of

(1 b1 S NGRS S0 d o et e PULLEUPNLD Ly obesods, 16, 17

18 obl i quel hus, a ver onen orce,

wei ght of 't B & QAN G Fo Ak dh Y It e2ortOBRANERE :0hobig FFaflEl ON the
W re rope. is horizontal conponent

11, on the right and left side beams 11la, 11b. The left

~takeup drums 19, 20 are wound with the wire ropes 15,
17, while the right takeup drums 21, 22 are wound with
the wire ropes 18, 16. Each of the takeup drums 19, 20,
21, 22 is provided with a motor M for driving, and the
rotational driving of the motors M results in the
taking-up or paying-out of the wire ropes 15, 16, 17,
18. In this case, when the wire ropes 15, 16, 17, 18
are taken up or paid out, the hoisting accessory 14 is
moved upward or downward, or rightward or leftward. A
description of this motion will be offered later on.

According to the crane system of the present

embodiment, the takeup drums 19, 20, 21, 22 are borne
on the side beams lla, 11b, and only the loads of the
wire ropes 15, 16, 17, 18, hoisting accessory 14 and
container C are imposed. Thus, the crane systemis freed
from the load of a trolley, and the weight and rigidity
of transverse girders, unlike the conventional crane
system. This leads to a marked decrease in weight or

a reduction in rigidity.
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of force serves as a |lateral restraining force, which can suppress sway,
even if the container is subject to an inertial force during novenent, or a
force froma strong wind or the Iike. Furthernore, the connection points
are present at the four corners of the hoisting accessory 14; nanely, there
are the connection points 14a, 14b at different positions in the width
direction (right-to-left direction) of the hoisting accessory 14, as shown
in Fig. 5. Hence, sway B can be suppressed nore effectively. The positions
of the connecti on pbbntstida;oridécbhnonheo twt stlidey ddbessorgrdvided not
limted to the structure shown in Fig. 6, but a structure as illustrated in
Fig. 7 is absotbendeuwmisiarnenhaefj thet heistimy vecessioutlte 8 in which
the connection points 14a _are provided in a row at the center in the width
direction oithtek{eaﬁéipé%]i#@dé}chg%ﬂ”yr?_éEORﬁs aosttctirel PP HIWAL ¥h the
connection points 14a are provided on the |eft Sidﬁbﬁ(t e lower side in the

drawi ng) at UBH@TEHd i n dept heHFFEaLi GRMEPTERE i k9P acteSsory 14,
while th ti i 14b 29 i ded t ight sid th
Upper S de. THE R APAA hoT At oRhE 0eHel” AR AT hbgRhen SAPERRTBR of the

o o9 2CEFSPRE L e TEL P EBNSChGR RO 1 5pd 88 B AL P oY cec

the of force serves as a lateral restraining force, which
can suppress sway, even if the container is subject to
an inertial force during movement, or a force from a
strong wind or the like. Furthermore, the connection
points are present at the four corners of the hoisting
accessory 14; namely, there are the connection points
l14a, 14b at different positions in the width direction
(right-to-left direction) of the hoisting accessory 14,
as shown in Fig. 5. Hence, sway B can be suppressed more
effectively.

The positions of the connection points 14a, 14b
on the hoisting accessory 14 are not limited to the
structure shown in Fig. 6, but a structure as
illustrated in Fig. 7 is also conceivable. That is,
there may be a structure (a) in which the connection
points l4a are provided in a row at the center in the
width direction of the hoisting accessory 14, or a
structure (b) in which the connection points 14a are
provided on the left side (fhe lower side in the
drawing) at one end in the depth direction of the

hoisting accessory 14, while the connection points 14b
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connection points are also available as shown in Fig. 7(c), 7(d) and 7(e)
(al though not restricted to Figs. 7 (a) to 7 (e) ) , and the |ocations and
t he nunber of the connection points can exist diversely depending on the
type of a suspended |oad, and so forth. |In any of Figs. 7(a), 7(b) , 7
(c), 7 (d) and 7 (e), sway of the suspended | oad cannot be conpletely
prevent ed because of the arrangenent of the connection points. However,
sway of the connection points can be prevented, since the wire ropes are
pul | ed obl i §H8l PreFietm yor Tohkeehghthat dzonthle poptar & lade vit | thhe

descri bed | gter, or where necessary, to foll owasl opeof the floor, support
needs to belpPEVIEd #hr bB&h AHie SrdnbRe thenstan tandpsemtsion o &ddi ti on,
when the co ec%ﬁan oints are roviggq at the four corners of the hoisting
accessory 14°§s §HﬁﬂﬁlPﬂ FCTeH Ot hel anobafe lof t RRewrPenasekons, 16, 17

18 taken up,_Qqt j t ar justed by the left takeup druns 19, 20 and
the right tgééﬁl%asld?luﬁésl’ 2?%%2%$%§°$%Y§¥ﬁga§lﬁ St,wcf he®hB8EStS MY atcessory 14,
eventual |y Egggggﬂ;pipgﬁeg, can be brought to a horizontal posture, or
tilted in the right-to-left 30 direction, or in the front-to-back

direction. AS not edakseridisrRost YEa ad usk NBALo (3R (AP cpkence, even

if the aforenentioned floor is sloped, and e entire crane systemis
inclined, ceshnelctofon o pR8EUALOh1EBEaGaRIANGS MOWHD wabh erfhe hoi sting

accessory 14 and the container Cto nove up or down or right or
7(c), 7(d) and 7(e) (although not restricted to Figs.
7(a) to 7(e)), and the locations and the number of the
connection points can exist diversely depending on the
type of a suspended load, and so forth. 1In anyof Figs.
7T(a}, 7{(b), 7(c), 7(d) and 7(e), sway of the suspended
load cannot be completely prevented because of the
arrangement of the connection points. However, sway
of the connection points can be prevented, since the
wire ropes are pulled obliquely upwardly. To keep a
horizontal posture as will be described later, or where
necessary, to followa slope of the floor, support needs
to be provided through three or more connection points.
In addition, when the connection points are

provided at the four corners of the hoisting accessory
14 as shown in Fig. 6, the amounts of the wire ropes
15, 16, 17, 18 taken up or paid out are adjusted by
the left takeup drums 19, 20 and the right takeup drums
21, 22. By this measure, the hoisting accessory 14,
eventually the container C, can be brought to a

horizontal posture, or tilted in the right-to-left
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| eft without touching other containers stacked. O the wire ropes 15, 16,
17, 18, the wire ropes 15 and 18 are short in the length up to the left
takeup drum 19 and the right takeup drum 21, respectively, and pulled at a
steep angle of inclination as showmn in Fig. 5 Wereas the wire ropes 16
and 17 are longer than the wire ropes 15 and 18 in the length up to the
right takeup drum 22 and the left takeup drum 20, and pulled at a
relatively mld angle of inclination as showm in Fig. 5. Thus, the vertical
conponent ofdifrrceiand bhe ihortzenfabntonporeat kot ifrarcei @nti Nson the wire
ropes 15, 18 are different fromthose acting on the wire ropes 16, 17.
Consequent | o tté@ fwiare thasespaBt ut® adl nisy meerty e ancb emexd e he Hhensei ng
accessory 14 and the container Cin an up-and-down direction and a

ri ght - and- | eftenti £ Ecthen 2 igHigrerhéoniede frldme% is, sipnfdnl §ndetde to keep
t he hoi sting accessor 14 and the contai ner in a horizontal Eosture

Besi des, th&Hohhe@iHe foiTien4s éﬁ&ltlr?@%'oﬁﬁéﬁ'tlf% Yol REe RABLUFE provi ded

so as to be q# aced gron1each CF n St.i accessory 14 in the
31 depthq %ﬁ?ﬁ " bALRF fa %f’l § 65 alciceﬁé °&¥own in
Fig. 6. Th thI 6 dtth t
143 and the'l eer*?féh@?éoﬁ%%énﬁp?o#ﬁec%&Eeeﬁboet%f%%wﬁe%??(?‘%‘%‘ao?Efp‘i’hﬁ

ted f i i | d 19,
prevented pfég]tgrag%ggma%ﬁ@mbngt%aﬁ OSRBL 1 nhes | S cfakeup druns

Of the wire ropes 15, 16, 17, 18, the wire ropes
15 and 18 are short in the length up to the left takeup
drum 19 and the right takeup drum 21, respectively,
and pulled at a steep angle of inclination as shown
in Fig. 5. Whereas the wire ropes 16 and 17 are longer
than the wire ropes 15 and 18 in the length up to the
right takeup drum 22 and the left takeup drum 20, and
pulled at a relatively mild angle of inclination as
shown in Fig. 5. Thus, the vertical component of force
and the horizontal component of force acting on the
wire ropes 15, 18 are different from those acting on
the wire ropes 16, 17. Consequently, the wire ropes
15, 18 mainly serve to move the hoisting accessory 14
and the container C in an up-and-down direction and
a right-and-left direction, while the wire ropes 16,
17 mainly serve to keep the hoisting accessory 14 and
the container C in a horizontal posture.

Besides, the connection point 14a and the
connection point 14b are provided so as to be displaced

from each other on the hoisting accessory 14 in the
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druns 21, 22 are driven in a coordinated manner to adjust the takeup
anmounts and the payoff anounts for thew reropes 15, 16, 17,
18attachedthereto. Bythis neans, the hoisting accessory 14 and the
container C can be nmade to nove in a traversing direction (horizontal
direction) and inan up-and-down direction (vertical direction). In other
words, when the container Cis caused to traverse, it is sufficient for the
right takeup drunms 21, 22 and the left takeup druns 19, 20 to take up and
pay out thedepté (épes ti-tatiwashived anoaht onTo fneke Hdwy cudmd $1ar. ,C traver se
in a posture kept horjizontal, however, there is need to provide a

di fference ®8t W1t Het t Bk8up bor poyoff Eimeudbnafen heireghbpeakeéup druns
21, 22 and that of the left takeup drunms 19, 20. This difference needs to
be increased®RESHE LI &hfecomnARt PR POLBL Adaaceasssne 1ondsan

ri ghtward or.Ieftward1 i.e. b%cgf% closer to the leg 11A or 11B. This
means that GuFFngCPRel { raVRPESIFSS CaphBrICEBRNEGIVRR P Iidvierdtit 28T t he

hoi sti ng a%§$?§%5%e _f@ghiggﬁ%%g%&}qg%ggéggigﬁéggigégbhéﬁ center in the

right-and-| irection of nts of takeup

AL S AL e e

22 may be the sane. , It 1s necessdr

roverent | DRSNSt 1 gkl QUEIg £ £CLLAL A4 DEPRLAIND dgcessory 14
ghtward or lertwar uring

adjust the takeup amounts and the payoff amounts for
the wire ropes 15, 16, 17, 18 attached thereto. By this
means, the hoisting accessory 14 and the container C
can be made to move in a traversing direction
(horizontal direction) and in an up-and-down direction
(vertical direction). 1In other words, when the
container C is caused to traverse, it is sufficient
for the right takeup drums 21, 22 and the left takeup
drums 19, 20 to take up and pay out the wire ropes in
the same amount. To make the container C traverse in
a posture kept horizontal, however, there is need to
provide a difference between the takeup or payoff
amount of the right takeup drums 21, 22 and that of
the left takeup drums 19, 20. This difference needs
to be increased as the container C and the hoisting
accessory 14 lean rightward or leftward, i.e., become
closer to the leg 11A or 11B. This means that during
the traversal or upward or downward movement of the
hoisting accessory 14 and the container C positioned

at the center in the right-and-left direction of the
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traversi ng. Wien the hoisting accessory 14 and the container C are hoisted
or lowered while they are leaning rightward or leftward, there is need to
consi der the anount of their novenment in the traversing direction. The

af orementi oned coordinati on between the left takeup drums 19, 20 and the
right takeup druns 21, 22 refers to control taking into consideration the
hoi sting or |owering (upward or downward) position during traversing, and
control taking into consideration the traversing (rightward or | eftward)
position dubPRy Hoianesgldr Itdweramguniscofditekéwpt Ardppasentt dsane
system as noted above, the left takeup druns 19, 20 and the right takeup
druns 21, 25hgrbedtiGakerp dreasr ddnakBkndniee v it dike ke dgumes r opes 15,
16, 17, 18 are % ken uqito nove the hoisting accessory 14 upward, while the
wire ropes 5; £& TEY 0% Ghe BaMg -of HOME HeNe thelRoRsCcesfaictes@ory 14

SounErd, AeSisdd Tt IRV ¢ SoL AR, f PENEM L9l 0, Wt 1 Opes
contl ner Cu838AEhy peBRNGH WeLAoh daiar S ML LBUE Jetatal
A A R L Tt L R
driven in atraversing. When the hoisting accessory 14 and the

container C are hoisted or lowered while they are

leaning rightward or leftward, there is need to

consider the amount of their movement in the traversing

direction. The aforementioned coordination between

the left takeup drums 19, 20 and the right takeup drums

21, 22 refers to control taking into consideration the

hoisting or lowering (upward or downward) position

during traversing, and control taking into

consideration the traversing (rightward or leftward)

position during hoisting or lowering.

According to the present crane system, as noted

above, the left takeup drums 19, 20 and the right takeup

drums 21, 22 aredriven in a coordinated manner, whereby

the wire ropes 15, 16, 17, 18 are taken up to move the

hoisting accessory 14 upward, while the wire ropes 15,

16, 17, 18 are paid off to move the hoisting accessory

14 downward.

At this time, the amount of takeup or payoff of
the wire ropes 15, 16, 17, 18 is calculated, whereby

the hoisting accessory 14 and the container C can be
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coordi nated manner, whereby the wire ropes 15, 17 are taken up or paid off
and the wire ropes 16, 18 are paid off or taken up to nove the hoisting
accessory 14 rightward or leftward. That is, when the container Cis to be
noved rightward (rightward in Fig. 5), the left takeup drunms 19, 20 and the
right takeup druns 21, 22 are driven in a coordinated manner to pay out the
wire ropes 15, 17 and also take up the wire ropes 16, 18, thereby noving
t he hoi sting accessory 14. Wien the container Cis to be noved | eftward
(leftward i moFiegl Wwaby contdastwatrde wéfth ttddeeupat ams 119020t bod t he
right takeup druns 21, 22 are driven in a coordinated manner to take up the
wire ropes 0%, the hadsdlisw pacesor el diard ridpesare;aigert Gérebygnovi ng
the hoisting accessory 14. In this case, too, the anpunts of takeup or
payof f of tREIMSEEdopgd 5ith dhefir hogigenteal qeatese hpbradyetde
hoi sti ng ac%§§sgiﬁ%§4 an% the container C can be noved in a lateral

Mt 17 RIS,

di recti on, i'ng or |l owering position of the hoisting accessory

post ure bei ng. hel doBy Ehd BET TSk rhf 40 HHE BP SLERRSCH Ancedy et em
e 2rount=off e upaa RANRLS, SRS Wr® 2908ReTRy lfy U B0 000 B,
moved in ancWRyr A deunmdhhed!,| sk @ {4 &uef SLndo ghkeshi opyiora

taken up or paid off and the wire ropes 16, 18 are paid

off or taken up to move the hoisting accessory 14

rightward or leftward. That is, when the container C

is to be moved rightward (rightward in Fig. 5), the

left takeup drums 19, 20 and the right takeup drums

21, 22 are driven in a coordinated manner to pay out

the wire ropes 15, 17 and also take up the wire ropes

16, 18, thereby moving the hoisting accessory 14.

When the container C is to be moved leftward
(leftward in Fig. 5), by contrast, the left takeup drums
19, 20 and the right takeup drums 21, 22 are driven
in a coordinated manner to take up the wire ropes 15,
17 and also pay out thewire ropes 16, 18, therebymoving
the hoisting accessory 14.

In this case, too, the amounts of takeup or
payoff of the wire ropes 15, 16, 17, 18 are calculated,
whereby the hoisting accessory 14 and the container
C can bemoved in a lateral direction, with the heoisting
or lowering position of the hoisting accessory 14 and

the container C being adjusted and with their
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stabl e posture, or in sonme cases witha changed posture, while being
suspended only by the wire ropes 15, 16, 17, 18. According to the crane
systemrel evant to the present enbodi ment, therefore, there is no need to
provide rails or a traversing trolley on transverse girders as done with

t he af orenmenti oned conventional crane system Consequently, the |oad on
the body frames 11 can be decreased, so that the body frames 11 can be nade
| i ght-weight and sinplified. Furthernore, it suffices to provide the

hoi sting abeddszmytad woshute kehnechiedd puy nedjusgmerdb, so that the

hoi sting accessory 14 can al so be made |ight-weight and sinplified. Hence,
the advantage is é‘F&ﬂlﬁf@d‘%hEP the aHisFeVEr 8RNy stEnt eBn BESmde

| i ght -wei ght and sinplfied. Ahgo the wire ropes 15, 16, i%, %g are pulled
obl'f quel y GRRIIHFS O hHHEEYP (HeT AT RIS CoRpbheRt: SPeFolde Lin be
exerted as restraining_f.orc us ki.ng the anti-swgy t hoi sti ng
accessory ]@’aﬁ? 15e I(?(San g’ﬁﬁles?ceé% sﬁqﬁﬁ‘ & Pendt 1o t’thbo%?ti ons 35

of the cona%ctiqﬂuﬂgjnE@Féé%ﬂﬁﬁgh?% &h%a%9&§%Hm9v880%§F9§ﬁ\éﬁ* further

anti-sway becones possi e hor'sting accessory d the

container GreAlbEnMBYEEAlidh el sPeady Al RheraliAn paplohmed in a
short tine. is brings the advantage that the Operating efficiency can be
increased. stable posture, or in some cases with a changed posture,

while being suspended only by the wire ropes 15, 16,

17, 18.

According to the crane system relevant to the
present embodiment, therefore, there is no need to
provide rails or a traversing trolley on transverse
girders as done with the aforementioned conventional
crane system. Consequently, the load on the body
frames 11 can be decreased, so that the body frames
11 can be made light-weight and simplified.
Furthermore, it suffices to provide the hoisting
accessory 14 with the connection points 14a, 14b, so
that the hoisting accessory 14 can also be made
light-weight and simplified. Hence, the advantage is
produced that the entire crane system can be made
light-weight and simplified.

Also, the wire ropes 15, 16, 17, 18 are pulled
obliquely upwardly, whereby the horizontal component
of force can be exerted as a restraining force, thus
making the anti-sway of the hoisting accessory 14 and

the container C possible. Depending on the positions
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Furthernore, the takeup druns 19, 20, 21, 22 are driven in a coordinate
manner for hoisting or lowering during traversing, and for traversing
during hoisting or |owering, thereby maki ng possible a traversi ng novenent
kept at a horizontal position, or an upward or downward novenent kept at a
traversing (right- and-left) position. The above-descri bed coordi nation

al so nakes it possible to adjust the horizontal posture of the hoisting
accessory 14 and the container C. Thus, even when work is done on a sl oped
fl oor FL, thef poséurenofedthieomopstintg dotessbdy b4 ank theisohnha ner C can
be al ways kept horizontal. Wth its contact with other container C being
avoi ded, theaovdsapPner 18 .canbbhpssianitonesivay cheatosieas pSkatklehe cont ai ner
C can be placed reliably at a predeterm ned position, the advantage that

the operati "1e¥fi Ehend\pichiDe pREESSSEW i b4 pradeted. cB hebneke
connection points 14a, 14b_ar rovided in both end portions _of the
hoi sting acc&&sd§ “iqlv‘f)éy%’hda ﬁhgg]éoﬂi’%iaﬁera@,d RBE ?ntl?l"ér’v:\PF@efjopes 36
19 10 17, FRBER R ST A i0g phicn centelser By The
Lo 0 o Pl PHRLRY P ILFhRG CaADSVEREMY 9. 4 W th wire ropes
Furthermore, the takeup drums 19, 20, 21, 22 are
driven in a coordinate manner for hoisting or lowering
during traversing, and for traversing during hoisting
or lowering, thereby making possible a traversing
movement kept at a horizontal position, or an upward
or downward movement kept at a traversing (right-
and-left) position.
| The above-described coordination also makes it
possible to adjust the horizontal posture of the
hoisting accessory 14 and the container C. Thus, even
when work is done on a sloped floor FL, the posture
of the hoisting accessory 14 and the container C can
be always kept horizontal. With its contact withother
container C being avoided, the container C can be
positioned accurately. Since the container C can be
placed reliably at a predetermined position, the
advantage that the operating efficiency can be
increased is presented.
Since the connection points 1l4a, 14b are

provided in both end portions of the hoisting accessory

14 beyond the container C, moreover, the wire ropes
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Next,' a crane system according to a second enbodi nent of the present
invention wll be described with reference to Figs. 8 and 9. The crane
system according to this enbodi nent, as shown in Figs. 8 and 9, is
different fromthe crane system of the aforenentioned first enbodi ment in

t hat sheaves as gui de nenbers are added. Because of this constitution, a
single takeup drumis enough to take up and pay out a plurality of wire
ropes. Thus, the nunmber of parts of the control system can be decreased,
and control 1f5or t@kelup, add payoflbeokeplie fiiare copeachyirndeothakeup druns can
be sinplified. That is, according to the present enbodinment, a plurality of
t akeup drunsoxitapgefsr Ct.aki ng up and paying out wire ropes 15, 16, 17, 18
for | oad suspension are borne on side beans 1lla, |Ib for connecting body
franes 11 toget her Thgs IHBHP I RIFF §EUCE uged showurimer hBee, St ABAWPr e ropes
16, 17 are Qonnectgd to connection points on a hoisting accessory 14 via
sheaves 31, 1§0.UFLElg85S & fRPOretReadidhd ga5iRk1gs Gl gaysteny and 6

are assigned the sanpe nunmerals or s I's, except the takeup dru 27, 28.

o g s e ST BRATsoP Ve Ry L dF WERD. ¥t o B OHRRS TR, 17 |

attached toggg%éé%édtakeup drum 27. The other end portion of the wire rope
0 a

15 i s connecte ¢onnection point 14a on the hoisting

Next, a crane system according to a second
embodiment of the present invention will be described .
with reference to Figs. 8 and 9.

The crane system according to this embodiment,
as shown in Figs. 8 and 9, is different from the crane
system of the aforementioned first embodiment in that
sheaves as guide members are added. Because of this
constitution, a single takeup drum is enough to take
up and pay out a plurality of wire ropes. Thus, the
number of parts of the control system can be decreased,
and control for takeup and payoff of the wire ropes
by the takeup drums can be simplified.

" That is, according to the present embodiment,
a plurality of takeup druﬁs 27, 28 for taking up and
paying out wire ropes 15, 16, 17, 18forloédsuspension
are borne on side beams 1lla, 1lb for connecting body
frames 11 together, as shown in Figs. 8 and 9.
Furthermore, the wire ropes 16, 17 are connected to
connection points on a hoisting accessory 14 via
sheaves 31, 30.

In Figs. 8 and 9, the same parts as in Figs. 5
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accessory 14 by a turnbuckle. Wiereas the other end portion of the wire
rope 17 is connected to a connection point 14b on the hoisting accessory 14
by a turnbuckle via the sheave (guide nenber) 30. To the right takeup drum
28, one end portion of each of the two wire ropes 16, 18 is attached. The
other end portion of the wire rope 18 is connected to the connection point
14b on the hoisting accessory 14 by a turnbuckle. Wereas the other end
portion of the wire rope 16 is connected to the connection point 14a by a

t ur nbuckl e apica 6t hEe sheatenegui 8 TRparyneal s oy I ERRLE, ¢RESPEft takeup

drum 27 functions to take u d pay out the two wire ropes 15, 17
sinultaneoﬁi*?ftW%%PBangWEPF?ghtBgakeup drum 28 functions to take up and

pay out the two wi.re_ropes,16, .18 sinultaneously. The sheave 31 are
constituted such tRaf ‘the ﬁaﬁﬁﬁtgdeOE? tH i?°5t¥8P 8%aﬁ$€§r°§sggﬁe sane as

the magnituge ofi 1he-gyker 14 amet afs of {0enLaf {of AN FUM 2capd ! he

right takeup drum se sheaves areé attached to 1 nner surfaces

of the sidgheans; U apn8®thet 10n¥igo FRUBL BE PREI QRS 2Bpe28s kB this
case, the sheaves 30, 31 are arranged such that the horizontal height

posi tion ofcchod Pbd2tad whedienhit et Wohe pooiRer 1b4 so0Bhaehs theiseihqgt akeup
drum 27 is equal to the horizontal height position of a point 30a where the
Wi re rope htassgactsithgysheavanbuckle. Whereas the other end

portion of the wire rope 17 is connected to a connection

point 14b on the hoisting accessory 14 by a turnbuckle

via the sheave (guide member) 30.

To the right takeup drum 28, one end portion of
each of the two wire ropes 16, 18 is attached. The
other end portion of the wire rope 18 is connected to
the connection point 14b on the hoisting accessory 14
by a turnbuckle. Whereas the other end portion of the
wire rope 16 is connected to the connection point l4a
by a turnbuckle via the sheave (guide member) 31.

In this case, the left takeup drum 27 functions
to take up and pay out the two wire ropes 15, 17
simultaneously. Whereas the right takeup drum 28
functions to take up and pay out the two wire ropes
16, 18 simultaneously.

The sheaves 30, 31 are constituted such that the
magnitude of their outer diameter is the same as the
magnitude of the outer d-iameter of the left takeup drum
27 and the right takeup drum 28. These sheaves 30, 31

are attached to inner surfaces of the side beams 1l1la,
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30. The sheave 30 is placed relative to the left takeup drum 27 such that
the di stance between the point 27a where the wire rope 15 contacts the |eft
takeup drum 27 and the point 30a where the wire rope 17 contacts the sheave
30 is equal to the distance between the connection point 14a where the wire
rope 15 is connected by the turnbuckle and the connection point 14b where
the wire rope 17 is connected by the turnbuckle. Likew se, the sheave 31 is
pl aced relative to the right takeup drum 28 such that the di stance between
a poi nt 28a Whevéat Reumt engopertd aguntai s26he right takeup drum 28 and a
point 3la where the wire rope 16 contacts the sheave 31 is equal to the

di stance between tHe thfeEtiSGn Jdihtshaagesnd0raP]l HeFe, athangsicht s of

tact, 27a, 30 8 3 I.l ed cont act ints. Th tact
oI nts. 27 SR 30274 & HoRh AP ORG Ahd T FEErPORRICE ot { APPORL | akeup
d 27 h h 30 he haoj std 14 h t ai C
ar e moved, HAGURPT oa BHAGTEE R eng 1 REPRDACAS O Ehbi hEESR and 503
t th [ | ' .di st . t act i nt
278 and s Al L) S AABRNar RS APE R ERNE B kIR Ol

14a and 14b, ,,Jhus,3@, anedranghe  ofoed, by We%&ﬁeaé%i PR ePehRE kda, the

contact point 27a, the contact point 30a and the connection point 14b is
al ways 30.

The sheave 30 is placed relative to the left
takeup drum 27 such that the distance between the point
27a where the wire rope 15 contacts the left takeup
drum 27 and the point 30a where the wire rope 17 contacts
the sheave 30 is equal to the distance between the
connection point 14a where the wire rope 15 is connected
by the turnbuckle and the connection point 14b where
the wire rope 17 is connected by the turnbuckle.

Likewise, the sheave 31 is placed relative to
the right takeup drum 28 such that the distance between
a point 28a where the wire rope 18 contacts the right
takeup drum 28 and a point 3la where the wire rope 16
contacts the sheave 31 is equal to the distance between
the connection points 1l4a and 14b.

Here, the points of contact, 27a, 30a, 28a, 3la,
are called contact points.

These contact points 27a and 30a are moved along
the circumferences of the left takeup drum 27 and the
sheave 30 as the hoisting accessory 14 and the container

C are moved. However, a line connecting the contact

39



a parallelogram Hence, when the hoisting accessory 14 and the container C
are to be noved, the length of the wire rope 15 fromthe contact point 27a
to the connection point 14a can be made al ways equal to the length of the
wire rope 17 fromthe contact point 30a to the connection point 14b, and
the length of the wire rope 18 fromthe contact point 28a to the connection
point 14b can be nmade al ways equal to the length of the wire rope 16 from
the contact point 3la to the connection point 14a, regardl ess of the

posi ti ons & kmes hdt 3t 2Rg éeéeEQGﬁyh@4‘amjmﬂwﬁxﬁnhQﬁhé@nCaés gmshn in Fig.
8. Unlike the constitution shown in Fig 5 and 6, therefore, the postures
of the hoi shhglheledss ywalivarn the é%ﬂﬂ%@ﬁgrpelélatrﬁ be! &kepPdal Py s

hori zontal, with need to.,adj.ust. the length of the wire ro 15 and the
lengt h of taﬂesaauarolé%ﬁeeq‘%alan SidiiAnABcee et taF q%nﬁgﬁdm of the

18 | f 16. h , k
Wh;ehéf’é’?. i B 190 509 148 2 Cé%f{%r Rarenohl PoRfed B A ot he
aﬂvugsénﬁécft%%uqo&{neamgf ﬁth&,mg%tr 88, 15746, J} 18 need not

be adj ust ed separ at el stated earlier, it |ces to attach the two

wire ropes é&nté@ttﬂoiﬂg ﬁ@%ln% tﬁétca%sem% w) pibach ahe o wire

ropes 16, 18 to the single right takeup drum drlve the I'eft takeup
drum 27 and; thgrai gl dkenp

Hence, when the hoisting accessory 14 and the
container C are to be moved, the length of the wire
rope 15 from the contact point 27a to the connection
point l4a can be made always equal to the length of
the wire rope 17 from the contact point 30a to the
connection point 14b, and the length of the wire rope
18 from the contact point 28a to the connection point
14b can be made always equal to the length of the wire
rope 16 from the contact point 31la to the connection
point 14a, regardless of the positions of the hoisting
accessory 14 and the container C as shown in Fig. 8.
Unlike the constitution shown in Figs. 5 and 6,
therefore, the postures of the hoisting accessory 14
and the container C can be kept always horizontal,
without need to adjust the length of the wire rope 15
and the length of the wire rope 17, and without need
to adjust the length of the wire rope 18 and the length
of the wire rope 16.

In other words, to keep the hoisting accessory

14 and the container C in horizontal postures, the
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drum 28 in a coordinated manner. Sinply by so doing, the hoisting accessory
14 and the container C can be noved in the up-and-down direction and the
traversing direction, with their postures being kept horizontal. This

obvi ates the need to coordinate the actions of the takeup druns as in the
first enbodi ment, for the purpose of keeping a horizontal posture. If the
hoi sti ng accessory 14 and the container C l|lean rightward or |eftward,
however, hoisting or |owering (upward or downward) position adjustnent is
‘necessary femourdierst nfggkend eraveysififgol ehtewaridor rigie svat @) bésiti on
adjustnent is necessary for hoisting or |lowering, thus requiring

coor di nat i ok 7bethfeene efenPéf e AdLpsiedmsEParat ehe -ri dist sk drum 28.

Consequently, there is, no ed for control for adjusting the anounts of
payof f and P&akdug of Jt*i"les\’z\fgécfeépEg phtésded o er e HPESohPal posture

ont ol Tor 1AAEetiiy O bonRES oR Kol 4-aRd T akeds A0 CHEEYE ropos.
rerely 1 SPRRSYALEn o 10S LI o0RGLe WiLel VRIS AR, o e
s 578, S AL G SRR A DS, oL e C
kept in a hgrhzoniali PRSI idk £8SREAMeO tREnply by so doing,

the hoisting accessory 14 and the container C can be

moved in the up-and-down direction and the traversing

direction, with their postures being kept horizontal.

This obviates the need to coordinate the actions of

the takeup drums as in the first embodiment, for the

purpose of keeping a horizontal posture. If the

hoisting accessory 14 and the container C lean

rightward or leftward, however, hoisting or lowering

(upward or downward) position adjustment is necessary

for traversing, and traversing (leftward or rightward)

position adjustment is necessary for hoisting or

lowering, thus requiring coordination between the left

takeup drum 27 and the right takeup drum 28.

Consequently, there is no need for coﬂtrol for

adjusting the amounts of payoff and takeup of the wire

ropes intended to keep the horizontal posture of the

hoisting accessory 14 and the container C. It is

enough to carry out control for adjusting the amounts

of payoff and takeup of the wire ropes merely in

consideration of the positions to which the hoisting
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floor FL. Thus, stacking of the containers C becones possible, regardl ess
of the slope. According to the present crane system the left takeup drum
27 and the right takeup drum 28 are driven in a coordinated nanner, whereby
the wire ropes 15, 16, 17, 18 are taken up to nove the hoi sting accessory
14 upward, or the wire ropes 15, 16, 17, 18 are paid out to nove the

hoi sti ng accessory 14 downward. Consider, for exanple, a case in which the
container Cin the state CD at a central position in the right-and-Ieft
directi on showmsenrf g4 &and tbebeomeethepwdr dr@ .t ,béheroaghdi .ner C at
position CD indicated by a two-dot chain line in Fig. 8 is to be noved to
posi ti on C3lendpcafedipy taskebr fnq ma)upl i fichits conod, thigecpatiralakeup drum
27 and the right takeup drum 28 are driven in a coordi nated nanner to take
up the wire@dpes fshilgvedy 18 whereby the hoisting accessory 14 can be

noved upward. Consjder, on tt{% ot her hand, a case in which the container C
is to be noved do Y&ﬁdngPe.,%rﬁP%Bﬁ%&%ﬂﬁ € arepBLitSbP L ndi cat ed by

chai o 11 ne $HORFS. B0 o s SHEE CHE Fobt “PaicaUls droRE 3788 The r1ght.

|2KEUP LU E0VER St PP ORI Ef e, LB BRNCRLE oL 1 o 0P
floor FL. Thus, stacking of the containers C becomes
possible, regardless of the slope.

According to the present crane system, the left
takeup drum 27 and the right takeup drum 28 are driven
in a coordinated manner, whereby the wire ropes 15,
16, 17, 18 are taken up to move the hoisting accessory
14 upward, or the wire ropes 15, 16, 17, 18 are paid
out to move the hoisting accessory 14 downward.

Consider, for example, a case in which the
container C in the state CD at a central position in
the right-and-left direction shown in Fig. 8 is to be
moved upward (i.e., the container C at position CD
indicated by a two—dot chain line in Fig. 8 is to be
moved to position CS indicated by a solid line). In
this case, the left takeup drum 27 and the right takeup
drum 28 are driven in a coordinated manner to take up
the wire ropes 15, 16, 17, 18, whereby the hoisting
accessory 14 can be moved upward.

Consider, on the other hand, a case in which the
container Cis to be moved downward (i.e., the container

C at position CS indicated by the solid line is to be
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In this case, the length of the wire rope 15 fromthe contact point 27a to
the connection point 14a is always equal to the length of the wire rope 17
fromthe contact point 30a to the connection point 14b, and the |ength of
the wire rope 18 fromthe contact point 28a to the connection point 14b is
al so always equal to the length of the wire rope 16 fromthe contact point
3la to the connection point 14a. Thus, the postures of the hoisting
accessory 14 and the contai ner C can be held al ways horizontal. According
to the pres®RVedare Bysidiomuilovedichted diy thketmodidon 27hand t he
right takeug.drum128 are ggiven in_a coordi nated manner, whereby the wire
ropes 15, 17%&% thKehIup®hr piPdthdes Gawmei hehei de ftofeska® dBuare paid
out or takea7u%TK§otane.tg% q%g§ting accessory 14 horizontal ly. Consider,
for exanpl e’ 'a et Ph WO (HRKQORt SrMEr 28 i arei grivems im de noved
rightward (.64t ng ai.ner at_positjon CS indicated by the solid line
inFig. 8 igot%gdblel{]gn%(\glgdh?é%%&%q c?r#)bo‘ileFESt wd sy roRswm-Hot Ehain |ine).

In this casgp t I r%&%ﬁ 43 . r 27 and the_right takeup drum 28
are driven iqg'ahgéo?glitenat ed%%aenﬁeorlsttg“g f%%?SFﬂ§ywi1fleg?8plé§ “i%‘?e47 and

take up thegewhevdrpes 16, 18, whereby the hoisting accessory 14 can be
noved rightward. Consider, on the other hand, a case in which the contai ner

Cis to be noved | ehivRig ddisé&| &hd WdnFth of the wire rope 15 from
the contact point 27a to the connection point 14a is
always equal to the length of the wire rope 17 from
the contact point 30a to the connection point 14b, and
the length of the wire rope 18 from the contact point
28a to the connection point 14b is also always equal
to the length of the wire rope 16 from the conta.ct point
3la to the connection point 14a. Thus, the postures
of the hoisting accessory 14 and the container C can
be held always horizontal.

Accordingtx)thepresentcranesystem,moreover,
the left takeup drum 27 and the right takeup drum 28
are driven in a coordinated manner, whereby the wire
ropes 15, 17 are taken up or paid out, and the wire
ropes 16, 18 are paid out or taken upf to move the
hoisting accessory 14 horizontally.

Consider, for example, a case in which the
container C in Fig. 8 is to be moved rightward (i.e.,
the container C at position CS indicated by the solid
line in Fig. 8 is to be moved to position CT indicated

by a two-dot chain line). In this case, the left takeup
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the container C at position CT indicated by the two-dot chain line is to be
noved to position CS indicated by the solid line in Fig. 8). In this case,
the left takeup drum 27 and the right takeup drum 28 are driven in a

coordi nated manner to take up the wire ropes 15, 17 and pay out the wre
ropes 16, 18, whereby the hoisting accessory 14 can be noved leftward. In
this case, except that the container Cis positioned at the center in the
right-and-left direction of the body franes 11 as stated previously, it is
necessary t®TrHBké 'h@inst ithe of igblietipke Yuphard 28 dewndarid)e adjiiss nent
between the |l eft .takeup drum 27 and the right takeup drum 28 during
traversi ng, COP g TS YHEARPE Fort 9 672 Vet tadjhes twriené bepwsend S,hel Teft and

ri ght takeu&}\grung 27 d 28 during hoisting or |lowering, as the container
C leans | ef tREr P 6F Y JHSHAF © T s dife dyist wineasdur diteghod st gr esent

enbodi nent , f .1 £xhibits the sane.effects as in the aforenenti oned
first enbod?%rg%%gogrr}g %fsgégh%\ﬁsr[{%‘ée of LGRItHG & fects: 44 Because of

the provision of the,shgaves 3031, the length of the wire rope 15 from
the contact point 27a tggt Heogotr:lrﬁgc F;&ﬁrp%?ﬂa'lﬁac%%ﬁ e iy Shyuat ed to

the length @nthenWd & raped 4 drQ e cf .point.30a,tqg.the connection
poi nt 14b, and the Iengtlh of the vmglr’%gr %%ﬁ%%’%?oﬁ?t%é%oﬁt gd’t' oint 28a to

t he the container C at position CT indicated by the two-dot
chain line is to be moved to position CS indicated by
the solid line in Fig. 8). In this case, the left
takeup drum 27 and the right takeup drum 28 are driven
in a coordinated manner to take up the wire ropes 15,
17 and pay out the wire ropes 16, 18, whereby the
hoisting accessory 14 can be moved leftward.

In this case, except that the container C is
positioned at the center in the right-and-left
direction of the body frames 11 as stated previously,
it is necessary to make hoisting or lowering (upward
or downward) adjustment between the left takeup drum
27 and the right takeup drum 28 during traversing, or
makerightwanﬂorleftwardadjustmentbetweentheleft
and right takeup drums 27 and 28 during hoisting or
lowering, as the container C leans leftward or
rightward.

The crane system according to the present
embodiment, therefore, exhibits the same effects as

in the aforementioned first embodiment, and also shows

the following effects:
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connection point 14b can al so be always equated to the length of the wire
rope 16 fromthe contact point 3la to the connection point 14a. Thus, the
plural wire ropes 15, 17 can be attached to the single takeup drum 27, and
the plural wire ropes 16, 18 can be attached to the single takeup drum 28.
This presents the advantage that the nunber of parts of the drive system
can be reduced. Furthernore, it becones unnecessary to adjust the anpunts
of payoff and takeup of the wire ropes 15, 16, 17, 18 in order to keep the
posture of the hoBstiang acdedde prov antoh hef ctont ssimeavEshdPi zdht al . The
only task to do is to adjust the amounts of payoff and takeup of the wre
ropes 15, Ihe 1endgehmaScddhenvtbasrapealPofirbar thite qeosia¢brc@inthi ch the
container C.is to be placed. This brings the advantage that rel evant
control ca# /fe tRading CATE @hYO8i RPN dda san & aflataYs t9es2weeh hi gh
wor k efficiency can b% suEpIied at a low_cost. According to the present
ithg®

second enbd@i kAt~ HRY He' S HERR L ORE 131T 5GP BCPRIBEFFOHRE | ength of
th i 5 1 t h f act int.,27a to .t 4 i i nt
a1 ol e nabRogoamet 1 oN mEthE L ER” 48 bR g Pan s o0t bR om Fhe

t act int.. 30 j i 4 t_h h of th i
Cope 18 Fromedfons, 187 SHMTERL BNy HOLnBl2 e 0 9O S A vays

rendered equalndOr19R bEAENIEL LR 4158 5ORRLAGyLr guLRE LBt BRE Point 3l

length of the wire rope 16 from the contact point 31la
to the connection point 1l4a.

Thus, the plural wire ropes 15, 17 can be
attached to the single takeup drum 27, and the plural
wire ropes 16, 18 can be attached to the single takeup
drum 28. This presents the advantage that the number
of parts of the drive syétem can be reduced.

Furthermore, it becomes unnecessary to adjust
the amounts of payoff and takeup of the wire ropes 15,
16, 17, 18 in order to keep the posture of the hoisting
accessory 14 and the container C horizontal. The only
task to do is to adjust the amounts of payoff and takeup
of the wire ropes 15, 16, 17, 18 based on consideration
for the position at which the container C is to be placed.
This brings the advantage that relevant control can
be facilitated and simplified, so that facilities with
high work efficiency can be supplied at a low cost.

According to the present second embodiment
having the sheaves 30, 31 as guide members, the length

of the wire rope 15 from the contact point 27a to the
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connection point 14a. However, the guide nenbers are not restricted to the
sheaves 30, 31, but other guide nenbers can be used, as long as they can
support the wire ropes 15, 16, 17, 18. For the crane systemof this second
enbodi mrent as well, an exanple having the connection points at the four
corners on the hoisting accessory 14 is shown. Since these connection
points are arranged out of alignnment in the width direction of the hoisting
accessory 14, the sheaves are provided to give the same anmounts of takeup
or payoff kprrectakaupodmninsl 4 Hoievelways renpermadsadhelt bopthe de a
singl e connection point at the center-of-gravity position, or provide the
connect i on lpoigitls @f thewire Epge 1.7 Emomhithecaseitadie mbeatesOmmy becone
unnecessary, but it becones possible to wind two wire ropes about the sane
t akeup drurf© EFRet FenassielrRIibed 4br sindhitd s dearat esptfotingerii e the wire
ropes 15 and 16 fromleft and right, and the wire ropes 17 and 18 from |l eft
and right &%9%i%Y F6°RhEPEaFOH e RPBALPEPAL Lor &dve@anreGting

e L RRO TR e, 5L 5 b SRR, LR U R gpes, 19 and
e o0, Bnd DB ETER e PRIk, e ASRECE PSR ot ™
connection point 14a. However, the guide members are
not restricted to the sheaves 30, 31, but other guide
members can be used, as long as they can support the
wire ropes 15, 16, 17, 18.

For the crane system of this second embodiment
as well, an example having the connection points at
the four corners on the hoisting accessory 14 is shown.
Since these connection points are arranged out of
alignment in the width direction of the hoisting
accessory 14, the sheaves are provided to give the same
amounts of takeup or payoff by the takeup drums.
However, it is permissible to provide a single
connection point at the center-of-gravity position,
or provide the connection points as shown in Fig. 7.
In this case, the sheaves may become unnécessary, but
it becomes possible to wind two wire ropes about the
same takeup drum.

In the above-described first and second
embodiments, the wire ropes 15 and 16 from left and
right, and the wire ropes 17 and 18 from left and right

are tied to the same connection point, respectively.
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feasi bl e, useful crane system anobng wire rope crane systens adapted to nove
a suspended | oad by a conbination of only body franes, takeup druns,
-andwi re ropes, intended for a light-weight, sinplified structure of the
system This type of crane system has achi eved coordi nati on of the takeup
druns for traversing and hoisting/lowering, efficient operation due to the
anti-sway effect on the hoisting accessory and suspended | oad dependi ng on
the locations and the nunber of the connection points, retention of a

hori zont al Hos¢vee, Bhd sapbisghtb el gltedkespltid ised ,stouctonsé idsdrd bed to
reductions in the rigidity and increased weight of the crane system

Fur t her nor &;h ¢ el pe eseRescl anandydfenPhathat Varged opstsedtl g hfl &

hori zont al - posture hy sheaves, and |ight weight and sinplified coordinated
action bec of FimEIy BEIEnEORSURY ¥ EDgoSdd Sarwihe FRES &deup drum
The inventors have further invented a further nodified enbodi nent for |ight
wei ght, si igt$f FRALEST 51 rBEELEd power consunption of the system while

o 0 A UL BT AL B0 EARLT

mai nt ai ni ng an antl-%may e I'g. ane system

LﬁnghIfgL egpgghgég§ sﬁig?gﬁ 6Hﬁ% |;§38§%2§ﬁ£3¥:§gaggggg%%%yb§85heaves

33, 34, and:shEea¥8e, useful crane system among wire rope crane
systems adapted to move a suspended load by a
combination of only body frames, takeup drums, and wire
ropes, intended for a light~-weight, simplified
structure of the system. This type of crane systemhas
achieved coordination of the takeup drums for
traversing and hoisting/lowering, efficient operation
due to the anti-sway effect on the hoisting accessory
and suspended load depending on the locations and the
nunmber of the connection points, retention of a
horizontal posture, and a light-weight, simplified
structure ascribed to reductions in the rigidity and
increased weight of the crane system. Furthermore,
the present crane system has attained retention of a
horizontal posture by sheaves, and light weight and
simplified coordinated action because of winding of
the plural wire ropes around the takeup drum.

The inventors have further invented a further

modified embodiment for light weight, simplification

or reduced power consumption of the system while

upgrading coordination between traversing and
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35, 36 are provided at the connection points on the hoisting accessory 14.
The sheaves 35, 36 at the connection points are conposed of two individual
sheaves. In Figs. 8 and 9, the wire ropes 15, 16, 17, 18 are fixed by
turnbuckl es at the connection points 14a, 14b. \Wwereas in Fig. 10 an end of
each of the wire ropes 15, 16, 17, 18 is fixed, for exanple, to a
transverse girder 11c. Thus, the wire ropes 15, 16, 17, 18 are passed over
t he sheaves 35, 36 at the connection points on the hoisting accessory 14,
and t hen wobadstdury) Howesids, a2l mabridediony legsattA-dwldBy via sheaves
30, 31, 33, 34. This constitution shown in Fig. 10 is also different from
t he af oreneafifesdd second enbodi nent only in terns of the positions of the
sheaves 35, 36 on the hoi sting accessory 14 and the positions of the drumns
27, 28. Thus, th|sFé6HSQQJﬁﬁcﬁﬁ?éreﬁémﬂpﬁQﬁpﬁﬁén@eSyﬁi%@neléﬁfects as in

the second embodi ment . 11 focuses on _the sheave 36 at the right
connecti on Sbﬁﬁ@%ﬁ??%efﬁ Wsﬁ%ﬁfe&%e@%@r? bging tHeatofsE thAk¥HP shown in
Fig. 10, and sche illLustrates the passi of t e Wi re ropes
17, 18 ar oufii®fte g@ e%ﬁe %ﬁﬁ“%?lgﬁb Eéﬁe ﬂgbl%anﬁﬁﬂ to the

e B Ty A BT S PR o

rope 18 is ygunad g opnd Lhg AR Aringy 28,080 & d YT pBLHC B0 the
hoisting accessory 14. The sheaves 35, 36 at the
connection points are composed of two indiwvidual
sheaves. 1In Figs. 8 and 9, the wire ropes 15, 16, 17,
18 are fixed by turnbuckles at the connection points
l4a, 14b. Whereas in Fig. 10 an end of each of the wire
ropes 15, 16, 17, 18 is fixed, for example, to a
transverse girder 1llc. Thus, the wire ropes 15, 16,
17, 18 are passed over the sheaves 35, 36 at the
connection points on the hoisting accessory 14, and
then wound round drums 28, 27, provided on legs 11A,
11B, via sheaves 30, 31, 33, 34.

This constitution shown in Fig. 10 is also
different from the aforementioned second embodiment
only in terms of the positions of the sheaves 35, 36
on the hoisting accessory 14 and the positions of the
drums 27, 28. Thus, this constitution is enough to
produce the same effects as in the second embodiment.

Fig. 11 focuses on the sheave 36 at the right
connection point on the hoisting accessory 14 in the

constitution shown in Fig. 10, and schematically
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of a.leg via the sheave 34 situated on a side beam of the body frane.
Li kewi se, one end of the wire rope 17 is fixed to the transverse girder of
t he body frame, and further passed round the other sheave 36 at the
connection point on the hoisting accessory 14, and then the other end of
the wire rope 17 i's wound round the takeup drum 27 on a | ower portion of a
|l eg via the sheaves 30, 31 situatedona side beanof the body frane. Because
of this constitution, notors Mare driven to take up or pay out the takeup
druns 27, 28ldiudtizatys Whersssihe dbitdtd wg raccepes ¥ 7141 8ardyendioi st ed or
| onered in an up-and-down direction. Alternatively, one of the takeup
drunms, 27 ofh2gshea¥akdh - upPngngnche oty wiakeupodeuh®8 sridreds paid
out, mherebé t he hoistin% accessory 14 can be caused to traverse in a
ri ght - and- | 5Pt LRPrEERNENELSE EATSedasd, the RedYHoT aRen? 2@ dessHRST 14 cones
closer to the |le I.e.,, as the hoisti accessory 14 leans, rightward or
el tvard, aHPESTEACTRY REhSIGITRG BREPOIRS | 10 Phpdad 16 tbhARar d)
direction b par ug aversi ng, _apd jjustnent in the
traversing %g%ré%ss((ﬁe%ﬁfv\brgdngrqlggt \%\ﬁ?d?tg‘ﬁxg&r}%ﬁ%e neES hecedBary during
hoi sting orgoyer{8gnqThbankStas Paye Ee Qf riped.r ﬂ% rdi nation
in the first a%% second enBodlnents. f ?Eg %?r%gé%géﬁgﬁé (ﬂ§%%§§ in Figs.
10 and 11, a7 exaeR @i eddathawibd thesshaaves 3h 3L bean of

the body frame. Likewise, one end of the wire rope 17

is fixed to the transverse girder of the body frame,

and further passed round the other sheave 36 at the

connection point on the hoisting accessory 14, and then

the other end of the wire rope 17 is wound round the

takeup drum 27 on a lower portion of a leg via the

sheaves 30, 31 situatedon a side beam of the body frame.

Because of this constitution, motors M are

driven to take up or pay out the takeup drums 27, 28

similarly, whereby the hoisting accessory 14 can be

hoisted or lowered in an up-and-down direction.

Alternatively, one of the takeup drums, 27 or 28, is

taken up, and the other takeup drum 28 or 27 is paid

out, whereby the hoisting accessory 14 can be caused

to traverse in a right-and-left direction. In this

case, as the hoisting accessory 14 comes closer to the

leg, i.e., as the hoisting accessory 14 leans rightward

or leftward, adjustment in the hoisting or lowering

(upward or downward) direction becomes necessary

during traversing, and adjustment in the traversing
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that the wire ropes 15 and 17 and 16 and 18 are parallel to each other has
been shown as a nodification of the exanple shown in Figs. 8 and 9.

However, an exanple provided only with the sheaves 33, 34 corresponding to
the nenbers in Figs. 5 and 6 without providing these sheaves 30, 31 can

al so be applied, although adjustnent is tiresone to make. In this third
enbodi nent, the sheaves 35, 36 on the hoisting accessory 14 have been shown
to be provided at four sites, i.e., four corners. However, these sheaves
are al so appliigtabkertiootrhd eetbwar dentl isleevini 1 begonks Thecdesariypt i on

of fered until now shows the enbodi nents provided with the connection points
14a, 14b omurtiendohstsiig raccessboyetdng. cdinkest ionaw thave gsee, 6, 8 and
9, and shows the enbodi ment provided with the sheaves 35, 36 at the
connect i ondesiqit sbefl tieg Al 5@ ngogesdssvion4inn thegsfiu9tapadil. These
enbodi nents have _been descri bed as having the takeup druns 19, 20, 21, 22
or 27, 28 eRRREdeBROCHE SRR beans or legs on both sides of the body

decr oasi ng & ar Vit T cehL FPgERBesti(agh £ o2 RBEd) T Hoh Aot Hor Rembod ment
cystem | Erde e bEt PR e ey P PR RIS 2t et WUBR Ch L akeu
druns that the wire ropes 15 and 17 and 16 and 18 are parallel

to each other has been shown as a modification of the

example shown in Figs. 8 and 9. However, an example

provided only with the sheaves 33, 34 corresponding

to the members in Figs. 5 and 6 without providing these

sheaves 30, 31 can also be applied, although adjustment

is tiresome to make.

In this third embodiment, the sheaves 35, 36 on
the hoisting accessory 14 have been shown to be provided
at four sites, i.e., four corners. However, these
sheaves are also applicable to the embodiment shown
in Fig. 7.

The description offered until now shows the
embodiments provided with the connection points 1l4a,
14b on the hoisting accessory 14 in connection with
Figs. 5, 6, 8 and 9, and shows the embodiment provided
with the sheaves 35, 36 at the connection points on
the hoisting accessory 14 in Figs. 10 and 11. These
embodiments have been described as having the takeup
drums 19, 20, 21, 22 or 27, 28 provided on the side

beams or legs on both sides of the body frames 11. The
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are divided into a traversing drumand a hoisting/lowering drum and a | oop
is formed with a wire rope (i.e., a state inwhich the wire rope is routed
in a loop formbetween the sane drunms and a hoi sting accessory). Figs.

12(a) to 12(d) also nmainly show the arrangenment of sheaves relative to a
hoi sting accessory 14, and the use of a traversing drum 40 and

ahoi sting/l oweringdrunbl. Fig. 12(a) shows a fourth enbodi nent in which

W re ropes 44a, 44b fixed to a connection point 14X on the hoisting
accessory brasenpassedndvemn hiaghtpaid ddeffiustieay esndPoandes4l fioavi ded on
upper portions of |egs of body frames or on side beans. Further, the wire
rope 44a omddecheingsifeael u2ngs figggwed over a right sheave 42a. The wire
ropes 44a, 44b on the sheave 43 and the sheave 42a are wound round the
traversing drum 4F4i%S ofpobit & @ikded) sivowianapvasl enbafisentyef 47 such
that one of these wire ropes is taken up, while the other wire rope is paid
out. Thus, aWRGWikHel ¢%$nﬁrayﬁﬁﬁkPgéhgistlﬁQﬁ%ﬂW%ﬁéPBy driven, the

1 102, S0 40 URUPLE, L5opald oy | Lhe ul us (e ¢da o
[ohtward JULLBELscLha yoyablecRY |9 4R 5 A7W AR S UPRRLLS daiy d Y o
are divided into a traversing drum and a
hoisting/lowering drum, and a loop is formed with a
wire rope (i.e., astate inwhich thewire rope is routed
in a loop form between the same drums and a hoisting
accessory) .

Figs. 12(a) to 12(d) also mainly show the
arrangement of sheaves relative to a hoisting
accessory 14, and the use of a traversing drum 40 and
a hoisting/loweringdrum 51. Fig. 12(a) shows a fourth
embodiment in which wire ropes 44a, 44b fixed to a
connection point 14X on the hoisting accessory 14 are
passed over right and left sheaves 42 and 43 provided
on upper portions of legs of body frames or on side
beams. Further, the wire rope 44a on the left sheave
42 is passed over a right sheave 42a. The wire ropes
44a, 44b on the sheave 43 and the sheave 42a are wound
round the traversing drum 40 in opposite directions
via movable pulleys 46, 47 such that one of these wire
ropes is taken up, while the other wire rope is paid
out.

Thus, when the traversing drum 40 is
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pl ate 48, and engaged with wire ropes 49a, 49b. The wire rope 49b is
further wound round the hoisting/lowering drum51 in the sane direction via
a sheave 50. Thus, when the hoisting/lowering drumb51 is rotationally
driven, the wire ropes 49a, 49b are sinultaneously taken up or paid out to
nove t he novabl e pulleys 46, 47. |In other words, the upward or downward
novenment of the novable pulleys 46, 47 results in the hoisting or |owering
(upward or downward novenent) of the hoisting accessory 14. In the present
enbodi nent , rehe tiwiorea ¥ bypedrdxgn 44thareikreopepasi 4 ager didzg wWise | oops,
and the traversing drum 40, the hoisting/lowering drum51, and the novable
pul | eys 46, cA3MRAE /i st N3 bd eBhcenbridieedihe arirderppghtt 4si e df4h he body
frames. In this manner, a |ateral installation node with the novable

pul | eys noved GakeRidr Getide L Ehe hoiEhinmers af sray il htrgersea he fourth

enbodi nment ai55%%’%%55@%5@5@&%12(b)’ the sane parts as in Fig. 12(a)

are design unmerals. To turnbuckles at the

connecti on point 15413&99&*‘6 1!]-% s&égggi%gmoi%%%#gggggw re ropes 44a, 44b

are fixed. The wire rope 44a 1's wou ( _ | fy"@rum 40 via the
ey o, SRS Y S R oI B AR50 O SRy P oune
plate 48, and engaged with wire ropes 49a, 49b. The
wire rope 49b is further wound round the
hoisting/lowering drum 51 in the same direction via
a sheave 50.

Thus, when the hoisting/lowering drum 51 is
rotationally driven, the wire ropes 49a, 49b are
simultaneously taken up or paid out to move the movable
pulleys 46, 47. Inother words, the upward or downward
movement of the movable pulleys 46, 47 results in the
hoisting or lowering (upward or downward movement) of
the hoisting accessory 14.

In the present embodiment, the wire ropes 44a,
44b are looped as traversing wire loops, and the
traversing drum 40, the hoisting/lowering drum 51, and
the movable pulleys 46, 47 are installed
concentratedly at the right side of the body frames.
In this manner, a lateral installation mode with the
movable pulleys moved is constructed.

Fig. 12(b) shows a modification of the fourth
embodiment in Fig. 12(a). 1In Fig. 12(b), the same

parts as in Fig. 12(a) are designated by the same
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and the novable pulley 46. The wire ropes 44a, 44b are wound round the
traversing drum 40 in opposite directions. Thus, followi ng the rotational
driving of the traversing drum 40, the wire rope 44a or 44b is taken up,
and the wire rope 44b or 44a is paid out. As a result, the hoisting
accessory 14 traverses rightward or |eftward. The novabl e pul |l eys 46, 47
are adjusted using the wire ropes 49a, 49b via the support plate 48, and
the wire ropes 49a, 49b are wound round the hoisting/lowering drum51 via
t he sheave BOn@rallsectT9.tinnbhickleessat the wonsmaopesn49ainéd9biare wound
round the hoisting/lowering drum51 in the same direction. Upon the
rotational @R Fivegher shineor e AgPIraNEHi ndhdr whrsl raes Wi 42, rbpes 29a,
29b are sinmultaneously taken up or paid out to hoist or lower the hoisting
accessory 12X Filgixad¢ p) Thenywtify T9Re nddprf iicati v df ronad dure h

enbodi nent, | acks the sheave %Za and additionally has the sheaves 43a,

43b, in conﬁgral VEE AR T hAERE 4o¢d2 Ghe Fﬁ*@ea‘IQ(é)? aplﬁ’e tthrea\%r‘é@?lbedrum 53
40, the h 51, dth b| 46, 47
© ot Ot BUTIL NE O B ERE s 0 F&ﬁ%s% D3 oo den e ot her

pl aced at theTi t sl

FENUS e A R e
i's construct@d the movable pulley 46. The wire ropes 44a, 44b are
wound round the traversing drum 40 in opposite
directions. Thus, following the rotational driving
of the traversing drum 40, the wire rope 44a or 44b
is taken up, and the wire rope 44b or 44a is paid out.
As a result, the hoisting accessory 14 traverses
rightward or leftward.

The movable pulleys 46, 47 are adjusted using
the wire ropes 49a, 49b via the support plate 48, and
the wire ropes 49%9a, 49b are wound round the
hoisting/loweringdrum 51 via the sheave 50 or directly.
In this case, the wire ropes 49a, 49b are wound round
the hoisting/lowering drum 51 in the same direction.
Upon the rotational driving of the hoisting/lowering
drum 51, the wire ropes 29a, 29b are simultaneously
taken up or paid out to hoist or lower the hoisting
accessory 14.

Fig. 12(b), showing the modification of the
fourth embodiment, lacks the sheave 42%, and
additionally has the sheaves 43a, 43b, in comparison

with Fig. 12(a). In Fig. 12{a), the traversing drum
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In Figs. 12(a) and 12(b), traversing is mainly perfornmed by driving the
traversing drum 40, while hoisting or lowering is perforned mainly by the
novenent of the novable pulleys 46, 47 due to the driving of the

hoi sting/lowering drum51. Figs. 12(c) and 12(d) show a fifth enbodi nent
and its nodification. Fig. 12(c) concerns the fifth enbodi nent, in which
the wire ropes 44a, 44b are connected to the turnbuckles at the connection
poi nt 14X on the hoisting accessory 14, the wire rope 44a is wound round
the traversédng dhemhtl st anglid ocslreaieg 42umd3a,, adnddt be ewnicssd1wpe 44b i s
wound round the traversing drum 40 via the sheave 43. In this case, the
Wi re ropes Badlexysh4gredvioand pbandd ht thaveighhgs ddamn B lhia apppsite
directions. Wuen the wire rope 44a or 44b is wound by the rotational
driving of fﬁém?ﬁaveﬂﬁrﬁ}@rugﬁ4@)dfﬂﬁv¢he ptperddimmd, 44heise pai d out, so
that the hoisthg accessory 14 traverses in the right-and-left direction.
The traver SFRYPEEGRFE PE U ¥dRE I §tj dnreaPres Rowitieon ofe t4A® cHam @i re rope

49 is | ooped between_a ﬁﬁh. hoi sting/l owering drum 51 and a sheave 51a,
and fol | owi W ERE r otfdt i'YheF BAPSTy AT t BRPRSI S He? + bAEEPRg ™®dMn 51, the

eriire, LUAGELIg U A0oLe BRELLD bhep-and doun el Ton

(hoi sting/lowering directron) (
hoi sting/ | oweri ng Pﬁuﬁléé.r?§%5555ﬂh 12 (b), traversing is mainly

performed by driving the traversing drum 40, while
hoisting or lowering is performed mainly by the
movement of the movable pulleys 46, 47 due to the
driving of the hoisting/lowering drum 51.

Figs. 12(c) and 12(d) show a fifth embodiment
and its modification. Fig. 12(c) concerns the fifth
embodiment, in which the wire ropes 44a, 44b are
connected to the turnbuckles at the connection point
14X on the hoisting accessory 14, the wire rope 44a
is wound round the traversing drum 40 via the sheaves
42, 42a, and the wire rope 44b is wound round the
traversing drum 40 via the sheave 43. 1In this case,
the wire ropes 44a, 44b are wound round the traversing
drum 40 in opposite directions. When the~wire rope 44a
or 44b is wound by the rotational driving of the
traversing drum 40, the wire rope 44b or 44a is paid
out, so that the hoisting accessory 14 traverses in
the right-and-left direction.

The traversing drum 40 is directly joined to a

wire rope 49. The wire rope 49 is looped between a
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the hoisting or lowering of the hoisting accessory 14 in the up-and-down
direction. In the fifth enbodi nent shown in Fig. 12(c), unlike Figs. 12(a)
-and 12(b), the traversing drum40 is directly noved, and the traversing
drum 40 and the hoisting/lowering drum51 are placed on the right side of
the body frames. -In this manner, a lateral installation node with the
drunms directly noved is constructed. Fig. 12(d), show ng a nodification of
the enmbodinent in Fig. 12(c), additionally has a sheave 43a and includes a
sheave 42bhoiirs ttiompAt beeriwig hdFug. 512@n)d 4 nskegvelZls, 4hd traversing
drum 40 and the hoisting/lowering drum51 are placed at the right side of
the body fifeddpwing EFhg rifalfiopalt ke iotitey dfndhet hese menbers are
provi ded at an upper portion of the crane system In this manner, an upper
i nstal | ati & ifddendi &Rwerd F dinidlectihe gbvd 1e taorse ¥ sitpgddr B not ed

above, Figs. 12(a), 12(h), 12(c), 12(d) show configurations in which the
wire ropes 84S dﬁ%"?é‘r rhta qj}b%p&PﬁQ‘B%\Tidﬁ’g”i Helreg¥di®d ng drum 40. In Figs.
55 12( a)

e 1 Lo b Pl a3 LA Bzcrelly < he ol stusnall e ag g um 51 or
overing RIStAg oS i LSRR RRRSIY dube s e g
traversing i h¥i dSing or lowering of the hoisting accessory 14

in the up-and-down direction.

In the fifth embodiment shown in Fig. 12(c),
unlike Figs. 12(a) and 12(b), the traversing drum 40
is directly moved, and the traversing drum 40 and the
hoisting/lowering drum 51 are placed on the right side
of the body frames. In this manner, a lateral
installation mode with the drums directly moved is
constructed.

Fig. 12(d), showing a modification of the
embodiment in Fig. 12(c), additionally has a sheave
43a and includes a sheave 42b, in comparison with Fig.
12{c). 1In Fig! 12(c), the traversing drum 40 and the
hoisting/lowering drum 51 are placed at the right side
of the body frames. 1In Fig. 12(d), on the other hand,
these members are provided at an upper portion of the
crane system. In this manner, an upper installation
mode with the drums directly move is constructed.

As noted above, Figs. 12(a), 12(b), 12{c}, 12(d)

show configurations in which the wire ropes 44a, 44b

form a loop involving the traversing drum 40. 1In Figs.
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increased during hoisting or lowering. In this manner, the traversing drum
40 and the hoisting/lowering drum51 are coordinated to nove the hoisting
accessory 14 straightly rightwardor |eftward, or vertically upward or
downward. In the enbodi mrents shown in Figs. 12 (a), 12 (b), 12(c), 12(d),
the wire ropes 44a, 44b are stretched obliquely relative to the hoisting
accessory 14. This constitution contributes to anti-sway, and the

coordi nati on between the traversing drum 40 and the hoisting/lowering drum
51 can snookhatthe mbyempnt 20fc )t hel hodst brg wvackessehy 14. Besi des, the

wei ght of the hoisting accessory 14 and the suspended | oad (not shown) is
support ed byishdngAlvewsirigodrdmmm05andrt idehdisd vagsliowerdmgn d4dm 51.
Moreover, the tensions of the right and left wire ropes 44a and 44b work in
di recti onsibndaticent ey lacuiaeersingusr wheningehipdisstimg atcessory 14
and the suspended | oad are present at the center in the right-and-Ieft
direction dpwerd Mbdy Fhakess: fat tbanpistihe atqﬁ%]@égrdflgﬂeemﬁns becone
null as a result of countegactiqgn. Even 56 when the hoi sting, accessory
14 and t heT$G85erRfed ‘?Bgoe{E‘éﬂrgi'gﬂP&ért&n& reflOMG R PgHRO Bt PRet Bnce in
tension is,exerted on.the trgversin . drum 40, so that the volune of the

traversi ng BFIH A0 A b Fad& 2 T 10 Fhi QF nEEAY LRI MG L1 Br b¥enment in
pover Savi 9g 8% LOMRY A% A W 1418 A 68! 1 088R9 Andrd Wi fERRd et s shown

the traversing drum 40 and the hoisting/lowering drum
51 are coordinated to move the hoisting accessory 14
straightly rightward or leftward, or vertically upward
or downward.

In the embodiments shown in Figs. 12{a), 12(b),
12(c), 12{(d), the wire ropes 44a, 44b are stretched
obliquely relative to the hoisting accessory 14. This
constitution contributes to anti-sway, and the
coordination between the traversing drum 40 and the
hoisting/lowering drum 51 can smooth the movement of
the hoisting accessory 14. Besides, the weight of the
hoisting accessory 14 and the suspended 1load (not
shown) is supported by the traversing drum 40 and the
hoisting/lowering drum 51. Moreover, the tensions of
the right and left wire ropes 44a and 44b work in
directions in which they counteract. Thus, when the
hoisting accessory 14 and the suspended load are
present at the center in the right-and-left direction
of the body frames, for example, the torques of the

drums become null as a result of counteraction. Even
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5 6, 8 9, 10 and 11 that are different fromthe | oop configurations
illustrated in Figs. 12(a), 12(b), 12(c) and 12(d). This is a great
contribution to reduction in the drum power consunption. Figs. 12(a),
12(b), 12(c) and 12 (d) showt he | oop configurations in which the wire ropes
44a, 44b forma loop involving the traversing drum 40. Next, Figs. 13(a),
13(b), 13(c), 13(d) show enbodi nents in which wire ropes 44a, 44b forma

| oop involving a hoisting/lowering drum51. Fig. 13(a) shows a sixth
enmbodi nent , whenwttheh hidies i@ aopess44y, 144bnadr eheorNeHRid® Toudabuckl es
at a connection point 14X on a hoisting accessory 14. The wire rope 44a is
wound roundlehe hdigdhttiway d owerl et dand, Sthei di ffeacescd2in 42ms ¥@c and a
movabl e pulley 47, while the wire rope 44b is wound round the

hoi sti ng/ | ohEre¢Rgricdn®BLhg & refieenesng3irusd 0,aswovhbltet balvMayums, and a
sheave 43d. In this case, the wre ropes 44a, 44b are wound round the

hoi sti ng/ | oR&rihg drane5iine FRendhheag bedtadn suslh. r eBlyl 6 Hganhe
rotational drjvi of .the 57 HQistin /1 owerjng drum51, the wire ropes
44a, 44b ar@ tﬁlﬁggteénéﬁ‘ﬁﬁoyet%% Jdbpé)f'gep‘éisd“b]tﬁ‘? &% GIRR2TRHE ot i ng

aCCeSSOTY LnkSpIRLRS MBS, Q0NN 4L S o0 0T e £y I ToVDl €
round a trawerging g, 10 and 11 that are different from the loop
confiqgurations illustrated in Figs. 12(a), 12(b),
12(c) and 12(d). This is a great contribution to
reduction in the drum power consumption.

Figs. 12(a), 12(b), 12(c) and 12 (d) show the loop
configurations in which the wire ropes 44a, 44b form
a loop involving the traversing drum 40. Next, Figs.
13(a), 13(b), 13(c), 13(d) show embodiments in which
wire ropes 44a, 44b form a loop involving a
hoisting/lowering drum 51.

Fig. 13{a) shows a sixth embodiment, in which
the wire ropes 44a, 44b are connected to turnbuckles
at a connection point 14X on a hoisting accessory 14.
The wire rope 44a is wound round the hoisting/lowering
drum 51 via sheaves 42, 42a, 42c and a mévable pulley
47, while the wire rope 44b is wound round the
hoisting/lowering drum 51 via sheaves 43, 43c, a
movable pulley 46, and a sheave 43d. In this case, the
wire ropes 44a, 44b are wound round the
hoisting/lowering drum 51 in the same direction. As

a result of the rotational driving of the
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drum 40 via a sheave 50a, and a wire rope 49d is wound round the traversing
drum 40 via a sheave 50b. In this case, the wire ropes 49c, 49d are wound
round the traversing drum 40 in opposite directions. Wien the wire rope 49c
or 49d is taken up, the wire rope 49d or 49c is paid out, whereupon the

hoi sting accessory 14 is caused to traverse via the novable pulleys 46, 47.
Fig. 14 shows an even nore concrete formof the constitution shown in Fig.
13 (a). Conpared with Fig. 13(a), Fig. 14 illustrates a concrete structure
in which theionhegtilowepnimg dird dild, thhe wirme ropess 441, 44 are connect ed
t oget her by turnbuckles 53, the novable pulleys 46, 47 and the wire ropes
49c, 49d arsdmohhapeedstlagetdheenpyn whbpektleoud3, smdthak &heangenent of
the sheaves is slightly changed., As indicated in Fig. 14, the hoisting
accessory W bhEiBIsASFERRAU Y 0dd ESamo Vo9 eHPURHE P lor dAWRHAEISd by
rotationally driving the hoisting/lowering drum51, while the hoisting
accessory 1 %%ﬁtﬁae°§ugﬁ§ﬂﬂ%ﬁdpoad C are allowed to traverse by the upward

or downward 58 venent, of t novabl.e pulleys 46, 47 due to_the
ot at onal drivi ng B TEWER T GRMC) P ‘O dih SEnREEE AhES 1 PiVer EPRS dr um 40
el OB AL SR o O R AT I £ A o
13(a) drum 40 via a sheave 50a, and a wire rope 49d is wound
round the traversing drum 40 via a sheave 50b. In this
case, the wire ropes 49c, 49d are wound round the
traversing drum 40 in opposite directions. When the
wire rope 49c or 49d is taken up, the wire rope 49d
or 49c is paid out, whereupon the hoisting accessory
14 is caused to traverse via the movable pulleys 46,
47.
Fig. 14 shows an even more concrete form of the
constitution shown in Fig. 13(a). Compared with Fig.
13(a), Fig. 14 illustrates a concrete structure in
which the connection point 14X and the wire ropes 44a,
44b are connected together by turnbuckles 53, the
movable pulleys 46, 47 and the wire ropes 49c, 49d are
connected together by turnbuckles 53, and the
arrangement of the sheaves is slightly changed. As
indicated in Fig. 14, the hoisting accessory 14 and
a suspended load C are moved upward or downward by
rotationally driving the hoisting/lowering drum 51,
while the hoisting accessory 14 and the suspended load

C are allowed to traverse by the upward or downward
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illustrating the sixth enbodinment. A wire rope 44a connected to a hoisting
accessory 14 is wound round a hoi sting/lowering drum51 via a sheave 42, a
novabl e pulley 47, and a sheave 42d, while a wire rope 44b connected to the
hoi sting accessory 14 i s wound round the hoi sti ng/ | owering drum 51 vi aa
sheave 43, anovable pulley 46, and a sheave 43d. |In this case, the wre
ropes 44a, 44b are wound round the hoisting/lowering drum51 in the sane
direction. The wire ropes 44a, 44b are simultaneously taken up or paid out
by rotati omalveinenitngft lwi soveb leowsrll adeshdiost idg diweessopneld. Wre
ropes 49c, 49d connected to the novable pulleys 46, 47 are wound round a
traversi ng ©irtiat 4onpd 8ppasine odi Ebet LAy er sime drime 4 re Qrop&ig9c or 49d

is taken up or paid out by rotational driving of the traversing drum 40,
wher eupon {1eA FioF 1Ay W&eeddory 18 trfa@€ﬂ§€se¥¢10¥h€gr?@ﬁf:eénéﬂlteft

direction. In the _sixth enbodi nent sho in Fig. traver5| ng drum
40, the hm%‘t‘?(ﬁ‘@/ FB\ﬁeﬂWge d'f?lﬁ?%l‘lgﬁdv‘?%‘é %@afﬂloé‘ IW%9/§846 &P are

arranged in a cggﬁent rat e((:jt:ganner on the right-hand side of the body 59
frames. Inﬁp% 5(19) eb Oftrast, these nenbers are provi ded on the body

frames to consti tLtt anlEQBZVSﬁrhS]JSar%a’gé%gﬁ?%%%l\%‘}:hOf h?é?‘wi‘%l %V{npul | eys

noved. Fig. 13(c) ws a's re rope

44a Connectmagtéawdbb%tkéesatxtfh QRe& kR ROl &t wli% OpoBehaiggt i ng

accessory 14 is
connected to a hoisting accessory 14 is wound round

a hoisting/lowering drum 51 via a sheave 42, a movable
pulley 47, and a sheave 42d, while a wire rope 44b
connected to the hoisting accessory 14 is wound round
the hoisting/lowering drum 51 via a sheave 43, amovable
pulley 46, and a sheave 43d. In this case, the wire
ropes 44a, 44b are wound round the hoisting/lowering
drum 51 in the same direction. The wire ropes 44a, 44b
are simultaneously taken up or paid out by rotational
driving to hoist or lower the hoisting accessory 14.

Wire ropes 49c, 49d connected to the movable
pulleys 46, 47 are wound round a traversing drum 40
in opposite directions. Thus, the wire rope 49c or 49d
is taken up or paid out by rotational dfiving of the
traversing drum 40, whereupon the hoisting accessory
14 traverses in the right—-and-left direction.

In the sixth embodiment shown in Fig. 13(a), the
traversing drum 40, the hoisting/lowering drum 51, and
the movable pulleys 46, 47 are arranged in a

concentrated manner on the right-hand side of the body
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wound round a hoisting/lowering drum51 via sheaves 42, 42a. A wire rope
44b is wound round the hoisting/lowering drum 51 via sheaves 43, 43c.

Since the wire ropes 44a, 44b are wound round the hoisting/lowering drum 51
in the sane direction, the rotational driving of the hoisting/lowering drum
51 results in sinmul taneous takeup or payoff of the wire ropes 44a, 44b,

wher eupon the hoisting accessory is noved upward or downward. The

hoi sting/lowering drumb51 is directly connected to a wire rope 49 | ooped

bet ween a t fadmes .ng I MO 1a8nd )a, Peave tilast Wiale s benamBerE0Pee49 i s
noved upon rotational driving of the traversing drum 40, the

hoi sti ng/ | opepivagedt uem 5 hies besle df namasd tar clovwenatdtas an wWheber As a
result, traversal of the hoisting accessory 14 in the right-and-Ileft
direction isng&ediladt bon. mpale Kktketbat mosraiold: nent L etyise v sd i ng/ | ower i ng
drum 51 and the traversin? drum 40 are gathered on the right side the body
frames to constitufe9a }at&raFhris: alsavesshneabogiimente diumdidirect|y
driven. 60 Fig. 1%%d% shows 3 di fication of the seventh enbodi nent.
Wre ropes 33412417 Bhh&cLERS & 4P HOPRERARY esk & sdr uxaback k@l round a
hoi sting/lowering drum51 in th me direction via sheaves 42 43. Thus,

t he hoisting 588§§§ﬁﬁpﬁ4p?%n%oﬁéggﬁqnaIQR&ﬁQ&PEyaFSFéﬁQﬁﬁﬂ1ﬁr%@ing of

the wound round a hoisting/lowering drum 51 via sheaves

42, 42a. A wire rope 44b is wound round the
hoisting/lowering drum 51 via sheaves 43, 43c. Since
the wire ropes 44a, 44b are wound round the
hoisting/lowering drum 51 in the same direction, the
rotational driving of the hoisting/lowering drum 51
results in simultaneous takeup or payoff of the wire
ropes 44a, 44b, whereupon the hoisting accessory is
moved upward or downward. The hoisting/lowering drum
51 is directly connected to a wire rope 49 looped
between a traversing drum 40 and a sheave 5la. When
the wire rope 49 is moved upon rotational driving of
the traversing drum 40, the hoisting/lowering drum 51
is moved upward or downward as a whole. As a result,
traversal of the hoisting accessory 14 in the
right-and-left direction is carried out.

In this seventh embodiment, the
hoisting/lowering drum 51 and the traversing drum 40
are gathered on the right side the body frames to

constitute a lateral installation mode with the drums

directly driven.
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hoi sting/lowering drum 51. The hoisting/lowering drum51 is also directly
connected to a wire rope 49 | ooped between a traversing drum 40 and a
sheave 5la. Thus, when the traversing drum40 i.s rotationally driven, the
hoi sting/lowering drum51 as a whole is noved rightward or leftward. As the
W re ropes 44a and 44b nove accordingly, the hoisting accessory 14 is al so
noved. In this case, the hoisting/lowering drum51 and the traversi ngdrund0
ar eposi ti onedont hebody franmes to constitute an upper installation node with
the druns directl Wwidgi veER(d) nshbeseashstii farthtseyendh enboderreat adopti ng
a | oop node involving a hoisting/lowering drumshown in Figs. 13(a), 13(b),
13(c), 13(dnbodémeinte r duese 4dapesdsld dar,e 44betohecd adtdd quel § upwardl y
relative to the hoisting accessory 14. Thus, anti-sway becones possi bl e,
and the codralabingn aserewenrvhe 4t eaversdwgddremndd and t he

hoi sting/lowering drum 51 can snmoboth the novenent of the hoisting accessory
14. Besi ded10%HEIRGI/JRVF i RAedhyfstd Ingi iackessppel 4 arric higtspérmded 61

lhg?gti(ﬂg';ls 0¥\$ §|53r4§lrjnp2%2[_G?th)éFégihtfg?%)e{%%ggigra%e?soﬁggoégre,iS_f orces act
o e T S AR ARG RS JULLEAT L GLLSSTRS i W Che
the ”a"ersrlé‘gsgﬁﬁ@/‘loov?@f'ﬂs drum 51.

The hoisting/lowering drum 51 is also directly
connected to a wire rope 49 looped between a traversing
drum 40 and a sheave 5la. Thus, when the traversing
drum 40 is rotationally driven, the hoisting/lowering
drum 51 as a whole is moved rightward or leftward. As
the wire ropes 44a and 44b move accordingly, the
hoisting accessory 14 is also moved.

In this case, the hoisting/lowering drum 51 and
the traversingdrum 40 are positioned on the body frames
to constitute an upper installation mode with the drums
directly driven.

In these sixth and seventh embodiments adopting
a loop mode involving a hoisting/lowering drum shown
in Figs. 13(a), 13(b), 13(c), 13(d), the wire ropes
44a, 44b are stretched obliquely upwardly relative to
the hoisting accessory 14. Thus, anti-sway becomes
possible, and the coordination between the traversing
drum 40 and the hoisting/lowering drum 51 can smooth
the movement of the hoisting accessory 14. Besides,

the weight of the hoisting accessory 14 and a suspended
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decreased. In the foregoing fourth, fifth, sixth and seventh enbodi nents
and their nodifications that are shown in Figs. 12 to 14, the hoisting
accessory 14 has been described in connection with single connection point
14X. However, the locations and the nunber of the connection points on the
hoi sting accessory 14 have already been stated in regard to the container
hoi sti ng accessory having connection points at the four corners (see Fig.
6). Actually, therefore, four of the structures of Figs. 12(a) to 12(d),
13(a) to 13(dxdandold sireevm eqis redppb ragiceénerthae t hatvbe simpbeirwi t he
connection points. Depending on the type, etc. of the suspended | oad,

nmor eover, véfiand btbdeBodan vy Chogeningudhruas Spr.ovilsi diigsf- 4 Biagl e, two
or three connection points, or where necessary, the exanples illustrated in
Fig. 7. Weanghk2ébdr Wereovsiheddiore paid oratd e §rhy Fro\ Gty Wh t he

hoi sting accessory, not only anti-sway, but also posture control can be
effected, a80sVdPedPrantBudW,.Lether &0 ndy r8€ tl Qg e 1 Pn WhHih %M@ connection

62 oi nts exi,st at lurality of posjitio on the hoisting accessory 14
'n such a nBARSLORS OF BRUCH GERPEH 44 v B0 BEr CRERGR G R hoi st i ng
accessory. n thi,s case, .in addition,to the sheayes _42,. 43 0 he side
beans (ngt Ehgﬁhih: 'Q%?lféﬁaf gjyi(ﬁfévfﬂﬁbHQOgigPd%p éﬁ819%§ of ;he
body franesde§Q%eM§§igre provi ded for

In the foregoing fourth, fifth, sixth and
seventh embodiments and their modifications that are
shown in Figs. 12 to 14, the hoisting accessory 14 has
been described in connection with single connection
point 14X. However, the locations and the number of
the connection points on the hoisting accessory 14 have
already been stated in regard to the container hoisting
accessory having connection points at the four corners
(see Fig. 6). Actually, therefore, four of the
structures of Figs. 12(a) to 12(d), 13(a) to 13(d) and
14 are required in agreement with the number of the
connection points. Depending on the type, etc. of the
suspended load, moreover, various modes can be chosen,
such as provision of a single, two or_thrée connection
points, or where necessary, the examples illustrated
in Fig. 7. When three or more connection points are
to be provided on the hoisting accessory, not only
anti-sway, but also posture control can be effected,
as stated previously.

There may be a case in which the connection
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maki ng the wire ropes fromthe sheave to the connection point on the

hoi sti ng accessory parallel to each other, as shown in Fig. 8. By this
nmeasure, the posture of the hoisting accessory 14, accordingly the posture
of the suspended | oad, can be al ways made constant in the horizontal
direction. This constitution is applicable in any of the enbodinents in
Figs. 12(a) to 12(d), 13(a) to 13(d), and 14, if the connection points are
present at a plurality of positions in the width direction of the hoisting
accessory. Rigsts iyt tad ay ) raldta)of pord()onawd thehavestlihgstrated a
total of eight exanples, ji.e., four enbodinments and their nodifications.
Here, a desGG9tFonYhdd bidenSBFhepedagmer | @dptrode i sl 2fed Wit e rope is

ted i I bet ween t drur d hoi st i ,
Cpeci 11 cal 151 b T BRd 4 9 mblie. by { 8L 104 1FG08RGITy CriERasD mode,
da hoi sting/| [ . I de. .An_enbodi t | i ch_sh
A ranged aic ookl ARt s bR Kot Thir achecsary T BASCASAR al r eady
in Figs. 1 i 1) . ' [ L9S;, 1 4 alhis 63
embod! meni A B bR TLA U 15 T bow BA) /af PRBIGRCAG (H tompl et e

| de, | i h i ) d 16,
oop node 4}?&;1_31’4/5 £l eQR 'E%Qﬁzdi‘tﬁﬂgé}geé egga;%dsr W ptdvEhdy £b3 an

two druns, orward w rum a reverse w ndi ng drum 56,

are arrangegh x R €XaW fe Ve £ tHMNshe AV ol8h b HEnBREIRG, OVer a
sheave 36 on a hoisting

point on the hoisting accessory parallel to each other,
as shown in Fig. 8. By this measure, the posture of
the hoisting accessory 14, accordingly the posture of
the suspended load, can be always made constant in the
horizontal direction. This constitution is

applicable in any of the embodiments in Figs. 12 (a)
to 12(d), 13(a) to 13{(d), and 14, if the connection
points are present at a plurality of positions in the
width direction of the hoisting accessory.

Figs. 12(a) to 12(d), 13(a) to13{(d), and 14 have
illustrated a total of eight examples, i.e., four
embodiments and their modifications. Here, a
description has been offered of a loop mode in which
a wire rope is routed in a loop form between the same
drums and a hoisting accessory, specifically, two
types of loop mode, i.e., a traversing drum loop mode,
and a hoisting/lowering drum loop mode. An embodiment
in which sheaves are arranged at connection points on
a hoisting accessory 14 as shown already in Figs. 10

and 11 will now be described in Figs. 15 and 16. This
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accessory 14 is wound round the forward w nding drum 55, while the other
end of the wire rope 18 is wound round the reverse w nding drum56. Fig. 15
shows a constitution related to the sheave 36 | ocated at the right front
anong the sheaves present at four sites, i.e., at the front, back, right
and left, on the hoisting accessory 14. The sheave 36 at the right front
side is conposed of two individually rotating sheaves. The wre rope 18
passed over one of the sheaves is passed over sheaves 34a, 34b, and is
wound at orentsydimentd Hawe Heenamddd fiddgtdr Gorkd,a andopat mblie ,0t her end
round the reverse winding drum56. A wire rope 17 passed over the other
sheave of taletlsheghen8b &scympieticoveprpshedeesnddal B33ly lawng medwound at
one end round the forward wi nding drum55 via an initial |ength adjusting
sheave 57, wmidnatthpesamiedradmd + odid Bigs ¢ eberardwi fdi hgodeunms6 via an
initial length adjusting sheave 57. Hence, when the forward w nding drum 55
i s rotational®ys fi VRRWasReWaRd it SHAUM oF5 tahd \# ke ¥obee ¥4ndingy 18 are
si mul t aneou I%#tﬁgen u% or gaid out .. When the reverse winding drum56 is
rotati onal I‘ff i32n,25R 3hEIBEREr hARd, SFREIRAFe THPENSB 95 UG out i f the
other end of the,wire ro s taken up,, or thewre rope.17.i.s paid out
if the othéPQ§m1§¢tﬂ%?%ﬁ?%g?géeo% %s?t%%%ﬁvﬁp%6 on & HSl%le%

accessory 14 is wound round the forward winding drum

55, while the other end of the wire rope 18 is wound
round the reverse winding drum 56.

Fig. 15 shows a constitution related to the
sheave 36 located at the right front among the sheaves
present at four sites, i.e., at the front, back, right
and left, on the hoisting accessory 14. The sheave 36
at the right front side is composed of two individually
rotating sheaves. The wire rope 18 passed over one of
the sheaves is passed over sheaves 34a, 34b, and is
wound at one end round the forwardlwinding drum 55,
and at the other end round the reverse winding drum
56.

A wire rope 17 passed over the other sheave of
the sheave 36 is passed over sheaves 33a} 33b, and is
wound at one end round the forward winding drum 55 via
an initial length adjusting sheave 57, and at the other
end round the reverse winding drum 56 via an initial
length adjusting sheave 57.

Hence, when the forward winding drum 55 is

rotationally driven, one end of each of the wire ropes
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Consequently, the suspended | oad can be hoisted or lowered in an

up- and-down direction by rotationally driving the forward w nding drum 55,
whil e the suspended | oad can be caused to traverse in a right-and-1|eft
direction by rotationally driving the reverse winding drumb56. Wth the
above structure of Fig. 15, anti-sway of the hoisting accessory 14 can be
achieved by pulling the wire ropes 17, 18 obliquely upwardly, and the
posture of the hoisting accessory 14 can al so be kept dependi ng on the

nunber of tile sheames simiiheahebsisINg tRACAs 95 Yod b aidheuei ghheaf the

hoi sting accessory 14 and a suspended load C is always shared between the
forward wi ndiengrelvensdswandlihge deuer $& vii sndt oiga diowmB6 y Wheivehe suspended
load Cis to be hoisted or |lowered, the two wire ropes 17, 18 are actuated
by the drumrb3tendrtdrex Heanid unk 6. wIhasrope it i er pahiat opssiifi bhet he
suspended load Cis |located at, the total power of the druns 55 and 56 is
al ways con$ttder end thrthe "b’s’é@l BPPRcl énifytakent HRt PHetRgpWirey of

not ors M can be decreased. The reverse winding drumb56 mainly in
charge of a’”‘%H%\v]e?sﬁlgp%tfil‘BHtl %stBjeeEtté‘&nc c?rf%r%gsth%‘i"t‘:ﬁer‘éf)ﬁﬁe in
opposite dlrectlo ) by the two wire ropes 17, 18. Thus, the tensions of
the wire r aK8118'Bxre offset, and only the nonent due to their

di fference act S Or&onseegugmlygogﬁ%qgggye ’dec{"f‘[oad can be hoisted

or lowered in an up-and-down direction by rotationally
driving the forward winding drum 55, while the
suspended load can be caused to traverse in a
right-and-left direction by rotationally driving the
reverse winding drum 56.

With the above structure of Fig. 15, anti-sway
of the hoisting accessory 14 can be achieved by pulling
the wire ropes 17, 18 obliquely upwardly, and the
posture of the hoisting accessory 14 can also be kept
depending on the number of the sheaves on the hoisting

"accessory 14. The weight of the hoisting accessory 14
and a suspended load C is always shared between the
forward winding drum 55 and the reverse winding drum
56. When the suspended locad C is to bé hoisted or
lowered, the two wire ropes 17, 18 are actuated by the
drum 55 and/or the drum 56. Thus, no matter what
position the suspended load C is located at, the total
power of the drums 55 and 56 is always constant, and

can be used efficiently, so that the capacity of motors

M can be decreased.
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capacity of the notor can be reduced. The enbodinent illustrated in Fig. 15
shows the sheaves di sposed on the hoisting accessory 14, and the forward

wi ndi ng drum 55 and the reverse wi nding drum 56 arranged in the crane
system These druns 55 and 56 are concentrated on the left side of the body
frames, constituting a so-called lateral installation node. However, the
drunms 55, 56 and the wire ropes 17, 18 may be routed on the body franes to
constitute a so-called upper installation node. The sheaves 35, 36 on the
hoi sting accessoryThé hawe dxeenidedscnybetuass bahagn pyovhdedaatyef ofir sites.
Dependi ng on the suspended | oad, an enbodinent as in Fig. 7 in which the
nunber of the tgiaesrongpreat isbonief stlpd estiead esoi Soormes t wohitchree, orel se
canbe applied, as in the cases of Figs. 12(a) to 12(d) and 13(a) to 13(d).
Further, th&ofasieibhsOPPOEAE SsiddanRet Bdns, 3bly &h¢ 33w v3idhe | veREsd
obliquely upwardly of the sheave posjitions on the hoisting accessory 14 are
di spl aced t 3 'make t hel WiFe FOFedeRTRehedlf bhet Wé HediReF vE7681d ~sheaves

becomes posditbit t o Ro8E ne HRsPOLY SH4 TOMRRE: Mg ARoSEBHF (n the same
el 2o ! ik dfgeiing DRTEIR, ALY 1A ughe g The moulTiec
capacity of the motor can be reduced.

The embodiment illustrated in Fig. 15 shows the
sheaves disposed on the hoisting accessory 14, and the
forward winding drum 55 and the reverse winding drum
56 arranged in the crane system. These drums 55 and
56 are concentrated on the left side of the body frames,
constituting a so-called lateral installation mode.
However, the drums 55, 56 and the wire ropes 17, 18
may be routed on the body frames té constitute a
so-called upper installation mode.

The sheaves 35, 36 on the hoisting accessory 14
have been described as being provided at four sites.
Depending on the suspended load, an embodiment as in
Fig. 7 in which the number of the sites for provision
ofthesheavesisone,two,three,orelse:ﬁnlbeapplied,
as in the cases of Figs. 12(a) to 12{(d) and 13(a) to
13(d).

Further, the positions of the sheaves 34a, 34b
and 33a, 33b located obliquely upwardly of the sheave

positions on the hoisting accessory 14 are displaced

to make the wire ropes stretched for the respective
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enbodi ment of Fig. 15 in that the dianeter of the reverse w nding drum 56
is changed. That is, the reverse winding drum56 mainly perforns a
traversi ng operation, and when rotationally driven, it takes up one of the
two wire ropes 17 and 18, and pays out the other wire rope. In this case,
So as to mnimze a nonent due to the difference between the tension of the
wre rope 17 and the tension of the wire rope 18 acting on the reverse

wi ndi ng drum 56, the drum di anmeter on the side wound with the wire rope
havi ng t he sligdreestenstba bbitheny e depesr 7] 4 Baraliede tomaklcdr, while
the drum di aneter on the side wound with the wire rope having the | ower
tension is Qﬁiu%rtar%ErSOTld@tln% Mhdre comeBopstsisig becessbegplihies present
at the center in the right-and-left direction of the body franmes, the sane
amount of IRICREES ﬁ§o§g& 59 tHel R race8peo Y7 inghe $#BerBIBAEE wi ndi ng
drum 56. However, mhen§6ﬂe hoi sting accessory 14 is |ocated closer to the
right si de,2% +%r5éﬁ anount of | oad acts on the wire rope 18 than on the

17. A the d t th d with
the i 16 rope 1 18 .31%7 "L Shifiooe RHTLCoh T 9 6B e Jenai Hr um 56
b that s th di L th
17 rorati vaISAT RS ed (HEPEnOe ek Re ot ar ERE forces |
| mposed on érﬁ?o&?iﬁ%%ed’&f “16'15'9 95U 6 Py t PR %ﬁ@@&? é% i 18 can be

corrected.
reverse winding drum 56 is changed. That is, the

reverse winding drum 56 mainly performs a traversing
operation, and when rotationally driven, it takes up
one of tﬂe two wire ropes 17 and 18, and pays out the
other wire rope. In this case, so as to minimize a
moment due to the difference between the tension of
the wire rope 17 and the tension of the wire rope 18
acting on the reverse winding drum 56, the drum diameter
on the side wound with the wire rope having the higher
tension of the wire ropes 17, 18 is made smaller, while
the drum diameter on the side wound with the wire rope
having the lower tension is made larger. That is, when
the hoisting accessory 14 is present at the center in
the right-and-left direction of the body frames, the
same amount of load is imposed on the wire ropes 17,
18 of the reverse winding drum 56. However, when the
hoisting accessory 14 is located closer to the right
side, a larger amount of load acts on the wire rope
18 than on the wire rope 17. 1If, at this time, the drum

diameter on the side wound with the wire rope 18 1is
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Thus, the reverse winding drumb56 is shaped in a forminclined and tapered
toward both sides as illustrated in Fig. 16. Furthernore, when the hoisting
accessory 14 is located at the center in the right-and-left direction of
the body frames, the wire ropes 17, 18 are wound at the same correspondi ng
positions on the i-nclined portions of the drum Fromthis state, when the
hoi sti ng accessory 14 |leans rightward, the wire rope 18 is wound in the
direction in which the wi nding di aneter decreases, while the wire rope 17
is paid outsipltke ditacti®rn nhehirek et winti gy divnmtses biercmeases. Wien
the hoi sting accessory 14 | eans |leftward, on the other hand, the wire rope
18 is pai d buhti emald edi r ey drhu s mdnk chgt hbewwndidrigrgliddrestete ¥ nef eases,
while the wire rope 17 is wound in the direction in which the w nding

di anet er detheasese Inophi $ Tnemleartivadyslapmwef the deberlsneg ndi ng drum
56, the direction of wnding onto the drum and the direction of paying out
from the drbataeerdéhernenentswf thisiprsas énroged R IPEIEF T t he

reverse w ndi ng 68 drum 56 can be uni forned. Even if the suspended | oad
C and the hBi&CiiRp a‘é’&‘é’é‘sg}ﬁy%ﬁﬂ ‘i‘r}é%nw%?t\}aé’rﬁf%rl?i Bﬁp\/\érsd,c"’l%rgﬁes acting
on the reverse wi nding drum 56 can be counteracted. The shape of the
reverse w néPhg St 56, the direction of winding onto the drum and the

direction Thus, the reverse winding drum 56 is shaped in

a form inclined and tapered toward both sides as
illustrated in Fig. 16. Furthermore, when the
hoisting accessory 14 is located at the center in the
right-and-left direction of the body frames, the wire
ropes 17, 18 are wound at the same corresponding
positions on the inclined portions of the drum. From
this state, when the hoisting accessory 14 leans
rightward, the wire rope 18 is wound in the direction
in which the winding diameter decreases, while thewire
rope 17 is paid out in the direction in which the winding
diameter increases. When the hoisting accessory 14
leans leftward, on the other hand, the wire rope 18
is paid out in the direction in which the winding
diameter increases, while the wire ropé 17 is wound
in the direction i_n which the winding diameter
decreases.

In this manner, the shape of the reverse winding
drum 56, the direction of winding onto the drum, and
the direction of paying out from the drum are determined.

By this measure, the load imposed on the reverse winding
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of paying out fromthe drum stated about Fig. 16, can be applied to the
traversing drum 40 shown in Figs. 12, 13 and 14. Bysodoi ng, when the

hoi sting accessory 14 and the suspended |oad | ean |eftward or rightward,
the difference in the |oads of the wire ropes 44a, 44b inposed on the
traversing drum 40 can be mnimzed or elimnated. The enbodi nents provi ded
with the plural sheaves on the hoisting accessory 14 in Figs. 15 and 16

have been described with regard to the sheave 36. The sane constitution is
required f@FUBt Rér C8ReBPe¥PIE g med he BRerveI3bhe puspgingiedideoadf the

sheaves on_the hqisting, accessory 14 are displaced in the width direction
of the hoigtFH8'365%§%%+§ 128 §U§ﬁe%§ofﬂe1§hééV%% 35fiHadsl or

body 11 amee SR CES LS SHLReS i EA"Ena dl BFi BESAERSs A S R di rect i on
of the h°i§§ig%§a§ﬁ§SEQﬁXt£%é%ﬁ%&W°tr“dEd | i ke the positions of the

sheaves 30 and 31 relative to the sheaves 33 and 34 in Fig. 10. By this
measure, the wreryapesabe JB8 €8 ng%ﬁg%n rablg 'd§?$ s\ tgrpatively,

sheaves for position adjustnent nmay ed separately, 'such as the

sheaves 3042Rdc3kd If &irddinBYoRLodehBIarBHEN anks tRe BAsiddonsyof the
sheaves on the hoisting accessory 14 change, all the wire ropes 17, 18

becone pargklghyisg bhat frbém past dramf sthe JWiald By BLsessef Ycdd can be
effectively kept.
be applied to the traversing drum 40 shown in Figs.
12, 13 and 14. By sodoing, when the hoisting accessory
14 and the suspended load lean leftward or rightward,
the difference in the loads of the wire ropes 44a, 44b
imposed on the traversing drum 40 can be minimized or
eliminated.

The embodiments provided with the plural
sheaves on the hoisting accessory 14 in Figs. 15 and
16 have been described with regard to the sheave 36.
The same constitution is required for other sheaves,
e.g., the sheave 35. 1In this case, if the sheaves on
the hoisting accessory 14 are displaced in the width
direction of the hoisting accessory 14, such as the
sheaves 35 and 36, themountingpositions of the sheaves
33a, 33b and 34a, 34b provided on the body frames in
correspondence with the displacements in the width
direction of the hoisting accessory 14 are protruded
like the positions of the sheaves 30 and 31 relative
to the sheaves 33 and 34 in Fig. 10. By this measure,

the wire ropes 17, 18 can be made parallel.
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In the foregoing explanations, the traversing drum 40 and the

hoi sti ng/l oweri ng drum 51 have been provi ded separately for the fourth and
fifth enbodi nents and their nodifications shown in Figs. 12(a) to 12(d),
and for the sixth and seventh enbodi nents and their nodifications shown in
Figs. 13 and 14. Also, the forward wi nding drum 55 and the reverse wi ndi ng
drum 56 have been provided separately for the eighth enbodinent and its
nodi fication shown jn Figs. 15 and _16. The inventors have added further

i mprovenenblte it diyedh: Fhsevies far PRgidiciemdribstBeBs BayedPSuch t hat

the t [ d 40 and_t hoi st.i ng/ | [ d 1, he f d
wi ndli ng. ar BFPIEIS STRETE6ERSe WA AE RSt £ i i BhetBrbod ment s
i nt ted. Flgs.,17 d 17 _(b) mainl how, t hi s i d int I
Cype. or um Fhdd (A0 Gl RoPPRa 13 SRl THEPSRUE 1908 U1 (Lihe cans
! ~dr e Bor f1 o1 1705, sare
Accescory TAoNATS O CRponda o o SeF dohdacr e A AR ea o

Wi re ropes,44a rddeHY 7t unpbdeklen pgrlfaeﬂ‘%%f’, rOPe 1@ f15e WYHH, FQUNd a

right drum58 via'sheaves 42, 42a, whi e wre rope 44b i1s wound round a

left drum 3¢ ¥ha 8o3heameg bkcdb8okydhly dainbadeanddiieyd Bftkeptm 59 are
provided with a rotation control device 60. The hoisting accessory 14 has
t he connection In the foregoing explanations, the traversing

drum 40 and the hoisting/lowering drum 51 have been

provided separately for the fourth and fifth

embodiments and their modifications shown in Figs.

12(a) to 12(d), and for the sixth and seventh

embodiments and their modifications shown in Figs. 13

and 14. Also, the forward winding drum 55 and the

reverse winding drum 56 have been provided separately

for the eighth embodiment and its modification shown

in Figs. 15 and 16.

The inventors have added further improvement to
the drums. That is, an improvement has been made such
that the traversing drum 40 and the hoisting/lowering
drum 51, or the forward winding drum 55 and the reverse
winding drum 56 in the previous embodiments are
integrated.

Figs. 17 (a) and 17 (b) mainly show this improved
integral type drum, and its drive portion. In Figs.
17(a) and 17(b), if the same numerals and symbols as
in Fig. 12 are used, a connection point 14X on ahoisting

accessory 14 where a suspended load C is attached is
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points at the four corners as shown in Fig. 17 (b), and has a constitution
shown in Fig. 17(a) adapted to the respective connection points. The
concrete constitutions of the left drum59, the rotation control device 60,
and the right drum58 are as illustrated in Figs. 18(a) to 18(c) and Fi gs.
19(a) and 19(b). Figs. 18(a) to 18(c) show the rotation control device 60
usi ng spur gears, which has a hoisting/lowering notor 61 for hoisting or

| owering the right drum58 and the |eft drum 59, and a traversing notor 62
for causi ngcohsedigd Wy wi 58 arele s hédaef 4 40rig BArhbutakdvwes se. THae

hoi sting/lowering notor 61 drives right and | eft planet gears 60e via a
reduction gearespapeshhp hrarcumsdrowot a ahdhti ghtimand ¥ id tshmavegears 60d.
These right and |eft planet gears 60e are connected to the right drum 58
and the |eff12dr6%659yv?’rlésepéfm VEISE TRRe t4ivarsiviapmdtorusd driegs a right
i nt er nal 968%3605 via a reduction gear and a spur gear 60h, and drives

a left intefhEM™ gaYl%Gf &6 Splr &g5$% hegivetrédape the Sphk gear
o0n 719 % 85 0 o4 pr gl AL IS BG COmR LM i t e
TN s e B e e
Sim“ta“eouﬁbiﬂﬂbEﬂ?t%%m%dyﬂ%%wdﬁks?h?shownleFig. 17 (b), and
has a constitution shown in Fig. 17 (a) adapted to the
respective connection points.
The concrete constitutions of the left drum 59,
the rotation control device 60, and the right drum 58
are as illustrated in Figs. 18(a) to 18(c) and Figs.
19(a) and 19(b). Figs. 18(a) to 18(c) show the
rotation control device 60 using spur gears, which has
a hoisting/lowering motor 61 for hoisting or lowering
the right drum 58 and the left drum 59, and a traversing
motor 62 for causing the right drum 58 and the left
drum 59 to traverse. The hoisting/lowering motor 61
drives right and left planet gears 60e via a reduction
gear 60a, spur gears 60b, 60c, and right and left sun
gears 60d. These right and left planet gears 60e are
connected to the right drum 58 and the left drum 59,
respectively. The traversing motor 62 drives a right
internal gear éOf via a reduction gear 60g and a spur

gear 60h, and drives a left internal gear 60f via a

spur gear 601 connected to the spur gear 60h, and a

gear 607.
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rotation of the traversing notor 62 is transmtted fromits input shaft to
the right internal gear 60f via the reduction gear 60g, and the gear 60h to
rotate the right drum58. Sinultaneously, the rotation of the traversing
nmotor 62 is transmtted fromthe input shaft to the left internal gear 60f
via the gears 60i and 60j to rotate the left drum59 in the direction
opposite to the direction of the right drum58. Figs. 19(a) and 19(b) show
a rotation control device 60 using bevel gears. That is, a

hoi sti ng/ | ower i ngAesdtd 519 ah8 &her Ak e ngonsitdrt BRiare #hsposed. The

hoi sting/l owering notaor 61 q{iyes,a sun gear 60n, integrally formed from
right and F&fatEepsOtyithey RetRbirgn loa% Tt Bok BRECK velSgear 60m to

tati Iy dri i ght _dr. 58 d left, d 59 sinult ly i
Lot a1 onale S Bent Sy ST AL 0,8 i anegusly 1
t i t 62_dr.i I |Left_.int I i
1 guer s 0Tl o 2 1S 0L R, BTGl AT SLRRL SORLS 802 MRS
61 S0 anduified eff fhumat el ignesiy, i depopide rtestiage 2, e

to 18(c) ang Ja9r(@)5@n9iﬂl8@e)a,netd1fsP&afﬁttﬂ@aéém%o%ziﬁé)&%ﬁ di gggsed on an
out put shaft side, but may be di sposed on an | nput shaftf side. I'n either
case, any ofpd{iei §H HeHeSt8aede Blihg hda d Neer D3t B8R 18%fed BOEm and
its input shaft to the right internal gear 60f via the
reduction gear 60g, and the gear 60h to rotate the right
drum 58. Simultaneously, the rotation of the
traversing motor 62 is transmitted from the input shaft
to the left internal gear 60f via the gears 60i and
60j to rotate the left drum 59 in the direction opposite
to the direction of the right drum 58.
Figs. 19(a) and 19(b) show a rotation control
device 60 using bevel gears. That is, a
hoisting/lowering motor 61 and a traversing motor 62
ére disposed. The hoisting/lowering motor 61 drives
a sun gear 60n, integrally formed from right and left
parts, via a reduction gear 60k and a bevel gear 60m,
to rotationally drive a right drum 58 and a left drum
59 simultaneously in a circumferential direction via
right and left planet gears 60p. The traversing motor
62 drives right and left internal gears 60s via a
reduction gear 609 and a bevel gear 60r, to rotationally
drive the right drum 58 and the left drum 59

simultaneously in opposite directions via the right
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carriers (60t, 60u in the draw ngs) which support the planet gears 60e, 60p
may be connected to the input shaft or the output shaft. The novenent of a
suspended | oad will be described in regard to such an integral type drum
and the drive parts therefor. Wien a load Claid on the ground is to be
lifted, or when the load Cis to be |landed, the hoisting/lowering notor 61
of the rotation control device 60 is driven. Then, the left and right druns
59 and 58 are sinultaneously rotated in the sane direction via the
reducti on gaads tefwimbanptogasnf @omm the | oad C via the wire ropes 44a,

44b, thereby performn predet erm ned operation. Even when the Ioad C
| eans toward eithef?| ég\e ﬁ%@m%]a%iscsh§%llé} il 9% - | dRdrdd Ty khec)

hoi sting/ | ower, tor la) thls cas however, tra er5|n not or 62
is also dri@8f gﬁ% g%)t | g7 eae?n(gﬂ g %etﬁiad‘é?d% e%e%FSI gz)l‘ﬁ'ngg/(?ﬁ ?’ﬁ | oad C,
wher eby vertlcal ascent ar &E@

f h | oad f I h
manner, {heORGERS St AoTRBLT GHEOF t RdSiRat B bV e eatfdqua
regardi ess gf GReLRBALSRACRTSINE, OR &1 chbe caliEN ARSI gnL R IS Ponded

load Cto travéerse toward the ri ed, thé traversing

mot o 62 of gl d @4} 0BoRONHIRY ﬂeyéffﬁafio g@aﬂél x@% By, g left and
ri ght druns 59 and 58" are S|nultaneously rotated in Opposi'te dlrectlons Vi a
the reductignrgeadss (@0t} heotraversalaPiwiRed)0adhieh support the

planet gears 60e, 60p may be connected to the input

shaft or the output shaft.

The movement of a suspended load will be
described in regard to such an integral type drum and
the drive parts therefor. When a load C laid on the
ground is to be lifted, or when the load C is to be
landed, the hoisting/lowering motor 61 of the rotation
control device 60 is driven. Then, the left and right
drums 59 and 58 are simultaneously rotated in the same
direction via the reduction gears to wind up or wind
down the load C via the wire ropes 44a, 44b, thereby
performing a predetermined operation. Even when the
load C leans toward either leg, the load C is hoisted
or lowered by the hoisting/lowering motor 61. 1In this
case,'however, the traversing motor 62 is also driven
slightly depending on the degree of leaning of the load
C, whereby vertical ascent or descent of the load C
is performed. In this manner, the total power
consumption of the motors 61, 62 becomes equal

regardless of the position of the load C.
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toward the right leg, the wire rope 44b is taken up, while the wire rope
44a is paid out, whereby the |load C noves toward the right leg. In this
case, the hoisting/lowering nmotor 61 is also driven slightly dependi ng on
the degree of leaning in the traversing direction, whereby traversal in a
linear direction is carried out. During this traversing action, the
tensions of the wre ropes 44a, 44b on the druns 58, 59 are counterbal anced
by the gear in the rotation control device 60, e.g., the bevel gear 60r in
Fig. 19. Thus, theWhehorcaepbegtyheasuseerdledetoasd Cn tichd ratheds aent s
shown in Figs. 14 and 15. In the descriptions offered up to now, the left
and right dtowsmsd el 58ahéuredniath thre Wefe lefestdgatradetohfected to
t he turnbuckl es at the single conpection point 14X on_the hoisting
accessory 1Roi&fe Ge&fmdhs Fitdeh hiPHsCORECDL &g $)60 et Hr16848(c), and
19(a) and 19(b). Mhen_there are four connectjon ints at the four corners
on the hoi sTidactResdpr %15V1 '?%gHGpéQ“H%%,é§4ag§t%§ &rhection point 14Y
adjoining in.the width directiqon can be simultaneously.74 . round
The | o7 and TiGH: ~4r ORE 1367 8id 156t h CER S toeet: Enehvale kit ESwny Tor
the wire ropes, 4 44§ t (%? n h he Wdeqrepes 44b and
44d, and thée\ﬂl}é'c}%%e e%%?’an? 4c€§§ct§%%‘§e¥a J{fef%ttg ea\(,:!Ih other. In this
way, the paid, of W fRel PRGR 442 g 44 @Ndire rope 44b is taken up,

while the wire rope 44a is paid out, whereby the load

C moves toward the right leg. In this case, the

hoisting/lowering motor 61 is also driven slightly

depending on the degree of leaning in the traversing

direction, whereby traversal in a linear direction is

carried out. During this traversing action, the

tensions of the wire ropes 44a, 44b on the drums 58,

59 are counterbalanced by the gear in the rotation

control device 60, e.g., the bevel gear 60r in Fig.

19. Thus, the motor capacity can be reduced as in the

embodiments shown in Figs. 14 and 15.

In the descriptions offered up to now, the left

and right drums 59 and 58 wound with the wire ropes

44a, 44b connected to the turnbuckles at the single

connection point 14X on the hoisting accessory 14 have

beenmentioned in Figs. 17(a) and17(b), 18 (a) to 18 (c),

and 19(a) and 19(b). When there are four connection

points at the four corners on the hoisting accessory

14, wire ropes 44c, 44d at a connection point 14Y

adjoining in the width direction can be simultaneously
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the .pair of wire ropes 44c, 44d, stretched fromthe suspended load Cin
opposite directions and obliquely upwardly, are connected to the integrated
|l eft and right druns 59 and 58, and driven by the single rotation control
devi ce. When hoisting or lowering the load C, both druns are rotated

simul taneously in the sanme direction mainly by the hoisting/lowering notor
61. When causing the load to traverse, both druns are rotated

sinmul taneously in opposite directions mainly by the traversing notor 62.
Thus, a rawoamal rowmst thet Lefftwand mighted rwharfg® and 6Be pdwethEensunpti on
of the notor allows a decrease in power as conpared with earlier

t echnol ogi es.savbrdwayest haotoaboiwmnit ifmr dthe hel sy stepessdbbsod4dnpl i fied
to facilitate operation. According to the integral type unit conposed of
the right ae®d die BeuReuaried heuebt &hiadn tduntWbredewinas shbwnahd t he
present enbodi ment, the single unit can perform hoisting/lowering and
traver si ng 44dt P ahB et i""erge THeRe S| A 4ehendob? FoRecoPst Rt 2hdGr i n Fi gs.
12(a) to 1 (qg & 13&3) to 13(d) and 14, or nodified | oop 75 node
systens sh 3% 850®f5 and 16, all the wire ropes 44b, 18 stretched

Che wire ropes 44d0 YHB PavensHOBRIduEr, TEr AaPary “dvardly 28 wound

;ggggp |t pgh%ghhgr%ggggggfyiyags o888 a5 W LREEUCHed YFoAl" EeCaN
suspended load C in opposite directions and obliquely
upwardly, are connected to the integrated left and
right drums 59 and 58, and driven by the single rotation
control device. When hoisting or lowering the load C,
both drums are rotated simultaneously in the same
direction mainly by the hoisting/lowering motor 61.
When causing the load to traverse, both drums are
rotated simultaneously in opposite directions mainly
by the traversing motor 62. Thus, a rational
constitution with minimal change in the power
consumption of the motor allows a decrease in power
as compared with earlier technologies. Moreover, the
constitution of the system is also simplified to
facilitate operation.

According to the integral type unit composed of
the right and left drums and the rotation control device
shown in the present embodiment, the single unit can
perform hoisting/lowering and traversing at the same
time. Thus, in the loop mode systems shown in Figs.

12{a) to12(d), 13{(a) to 13(d) and 14, or modified loop
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regardl ess of the nunber of the connection points or the sheaves on the
hoi sti ng accessory 14. Furthernore, when the connection points or sheaves
are adjacent in the width direction of the hoisting accessory 14 as stated
earlier, the wire ropes are made parallel as in Figs. 8 and 9, whereby the
W re ropes engaged with the tw adjacent connection points or sheaves, or
in sonme case, the wires ropes engaged with four connection points or
sheaves, can be rotationally driven and controlled by a single integral
type drum mbdengserenadshosat iionsFd§st.hé Scenmbct 6pnafjdi nilss wiréhe nunber
and | ocations of sheaves on the hoisting accessory may be applied in
various formepres tAb.i hBegraeteppd op bipusily raghttovatel degora pdivns gi ven
thus far. Fromother points of view, the invention will be disclosed in
connecti on #FEhWoOHsIHVENRREsCPR Ofe thel Swes acvRider w1 widie twer suspended
|l oad in any of the aforementiqned crane systens is a container, for

exampl e, th&CE&T gi‘ll"f‘er lﬁaﬁtﬁéﬁ%icﬁ"?fgrq qepi¥sl e ALpadd )y umiedt¥ a

tai ith a |ength th) 76 f meters to t
retors. - Sus RN AY Aot RELS BhSlaten sudimer Bt ERdly REEPA L B TR e he f our

corners O AR AAE ke JBAL A0 bR IR 2 BITLT BT oSy

size of the, conbhAifels oFOEnENhaYEPBE il £88nR8% M on points or
the sheaves on the hoisting accessory 14. Furthermore,
when the connection points or sheaves are adjacent in
the width direction of the hoisting accessory 14 as
stated earlier, the wire ropes are made parallel as
in Figs. 8 and 9, whereby the wire ropes engaged with
the two adjacent connection points or sheaves, or in
some case, the wires ropes engaged with four connection
points or sheaves, can be rotationally driven and
controlled by a single integral type drum.

The number and locations of the connection
points, or the number and locations of sheaves on the
hoisting accessory may be applied in various forms to
the integral type drum, similar to the descriptions
given thus far.

From other points of view, the invention will
be disclosed in connection with improvements in the
hoisting accessory. When the suspended load in any of
the aforementioned crane systems is a container, for
example, the container may be in various sizes.

Actually, there is a container with a length (depth)
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customary practice to provide a hoisting accessory 14 with an expansion

mechani sm as shown in Fig. 20, w thout changing the positions of the

connection points (or the connection points of turnbuckles,

positions

expansi bl
expansi bl

cont ai ner
strength.
may be as
i nventors
size of t

or the

of sheaves, if any), thereby accommobdati ng changes in the size of
the container. In this case, the expansion nechanismin Fig. 20 includes an

e portion 140, and a driving portion 141 for driving the

e portion 140. The longer the container, the greater nonent acts
on the hoi 8fi §§ VREREsBRFETSTH Qi §BBt 8 d Stheng bagest SHG Peselingt

, the hoistin

accessory should have high rigidity ensuring high

PR S ?ﬁgg§8c§§ THet e &5r COF TR R E CRESAFY 2tankh Rt s wei ght

ﬂreat as_about of

et
552" rfef! ob B G UhEL Dird " ESE

ht of the congainer. Thus,

t he

it?i%esponse to the

) P T ed™ em f nes 1 | )
25 the rouerig i EEs i PhLbd et iBeY BRETOLE Toas (it The | ni cgral
type drum tﬁbgﬁoig%i@{bda%%ééwse@@@&s %Bgeaasg%%g %@ﬂﬂe.sfﬁngd to the

body franes in ad _ _ I
accessory &4 ifhseldosbaMael Fipgr 20,4 K

whi ch con

paralle

ition to the expansion nechani the hois

urpbdd ) USET aLes yanexanpl e in

nection points 14X, 14Y, 14Z, 1gU are present at four sites on a
hoi sting agaessaritdraéditeatsVverseidid dens ilskGnghravessare dhsposed for

routing
with an expansion mechanism, as shown in Fig. 20,

without changing the positions of the connection
points (or the connection points of turnbuckles, or
the positions of sheaves, if any), thereby
accommodating changes in the size of the container.
In this case, the expansion mechanism in Fig. 20
includes an expansible portion 140, and a driving
portion 141 for driving the expansible portion 140.
The longer the container, the greater moment acts on
ﬁhe hoisting accessory. To withstand the longest and
heaviest container, the hoisting accessory should have
high rigidity ensuring high strength. The hoisting
accessory necessarily becomes heavy, and its weight
may be as great as about 1/3 of the weight of the
container. Thus, the inventors have applied
improvements to the body frames in response to the size
of the container, in addition to the aforementioned
improvements, such as the routing structure of the wire
ropes, the loop mode, and the integral type drum.

Figs. 21 and 22 show a size change mechanism
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of wire ropes, and the aforenentioned integral type drum node is adopted.
Fig. 21 exenplifies an entire crane system having a size change nechani sm
‘on side beans 1lla, |Ib of a body frame 11. In Firg. 21, the body frane 11
includes right and left Iegs 11A and | 1B, transverse girders |1c | ocated at
upper ends of the legs 11A, 11B and connecting these | egs together, side
beans 1la, 11b for connecting the front and rear |legs 11A and 11B, and an
operating room 65 nounted |ike a bridge between the front and rear

transver seagidedbre |the brdy rf pareandn| addidiign Fenridel Braes 128 t hat

connect the front, and rear |egs, 11A and | 1B are each provided with an
expansi on ReShEH L7 P 3%“%3%%&?éh8§ AFFSOIR T Ucté HFS5oth She¥R in a

front - and- back. dj i ' depth direction). On the side.of th
cxpans: on WECRAN <1t 110, T Reatds LAl Py 61T BBa°RnPERTBES cHodUGhhi L h vi re

ropes rout %gnlnqacop Jz)&uﬁlfﬁ\?%péi?z& ilgghﬁggdﬁ)’gejg 4{Jef tr_edltprreecéé'ggsagzr omthe

connection points he hoisting accessory 14. In

this case fohe aupalsian s syl hdoBasoM8 143 T UGSy Asuhi ch

straight shafts coaxial wth the side beans 11b exten rom and

contract ighigddiesside, heamrdlard i S85¥A% o f Ya BXPIP) &ro@bigheeves. The
expansi on and contraction is perforned by a driving portion (not shown)

whi ch i ncl vdesviar @Dt opeand endpeed bEduehiat PORbHOANtEHErs1raypght shafts
t hat extend
drum mode is adopted.

Fig. 21 exemplifies an entire crane system
having a size change mechanism on side beams 1la, 11b
of a body frame 11. 1In Fig. 21, the body frame 11
includes right and left legs 11A and 11B, transverse
girders llc located at upper ends of the legs 11A, 11B
and connecting these legs together, side beams 1lla,
11b for connecting the front and rear legs 11A and 11B,
and an operating room 65 mounted like a bridge between
the front and rear transverse girders 1llc. The riéht
and left side beams 1la and 11b that connect the front
and rear legs 11A and 11B are each provided with an
expansion mechanism 11d which extends and contracts
on both sides in a front-and-back direction (in the
depth direction). On the side of the expansion
mechanism 11d, sheaves are provided which are engaged
with wire ropes routed in obliquely upper right and
upper left directions from the connection points 14X,
14Y, 142, 14U fixed to the hoisting accessory 14.

In this case, the expansion mechanism 11d has
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and.contract are enough rigid to support the container C and the hoisting
accessory 14 portably, and are heavy materials. These straight shafts are
“usual ly supported by the legs 11A, 11B, and are not always portably noved,
unli ke the hoisting accessory. Furthernore, the side beans 1lla, |lb require
only the addition of conparable structures as the straight shafts in terns
of space. Thus, the straight shafts are useful fromvarious aspects. The
sheaves disposedggn t he side qf the expansion mechanism| 1d w

Il b

descri bed, 2 fOr TRRAMGIS 1T &t BHa t%P%‘ﬁ'ESceﬁﬁéciﬁlor‘wlﬁdhﬁfselix, 14Y
the front .si f d.si.d f the hoisti y 14, W

Ta, aac roleEPEaRS R U niend ErdR R aCe Bl ERm it ddthect | on
ints 14X, 14Y, acri t 4 Y i hanismlid

F The iort a8 ihBpHs d 18, SN A o R DR 10 ot he

expansi on fRENAM SHLEGA Shaldont kAt ;9P hoark Ll e SOOI RARA MY € T OpeS

44a, 44c are ged in direction by a s rther” wound

round a | eby - €54M S WO GaTiAn RS U8 o Thtor QAN spidiey hand,

wire ropes 44b, 44d routed parallel in an upper right rection fromthe
connect i onrpauetS ok >poddYoar.e masseas OyEFhshedes: 43ha43¥xafetde

expansi on nechanismlid of the right side beam| 1b, changed in direction by
a sheave 43XJ,candramindrreoanduagh irdlati dtons b pofr tat hienteartalitampe drum

C and the hoisting accessory 14 portably, and are heavy

materials. These straight shafts are usually

supported by the legs 11A, 11B, and are not always

portably moved, unlike the hoisting accessory.

Furthermore, the side beams 1la, 11b require only the

addition of comparable structures as the straight

shafts in terms of space. Thus, the straight shafts

are useful from various aspects.

The sheaves disposed on the side of the expansion
mechanism 11d will be described, for example, in
connection with the connection points 14X, 14Y on the
front side (forward side) of the hoisting accessory
14. Wire ropes 44a, 44c routed parallel in an upper
left direction from the connection points 14X, 14Y
arrive at sheaves 42X, 42Y of the expansion mechanism
11d of the left side beam 11b, and are then passed over
a sheave 42XY of the expansion mechanism 11d of the
right side beam 1la. Then, the wire ropes 44a, 44c are
changed in direction by a sheave 42XYS, and further

wound round a left drum 58 of an integral type drum.
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Thus, the drumconstitution in this case is such that the drunms 28, 27 in

t he second enbodi nent shown in Figs. 8 and 9 are fornmed into an integral
‘“type drum with the left drum 27 being di sposed on the right, and having
the wire rope passed round these druns. In this manner, the left drum 59
and the right drum58 in Fig. 21 take up or pay out the wire ropes

sinmul taneously in the sane direction to carry out vertical hoisting or

| owering. When one of these druns takes up the wire rope, and the other
drum pays out theCi t&e& & ¢h RaBdreVdrise xRPeEt AR, th% Feihgdi s
perfornmed. Wen a container | onger tggn the container C shown in Fig. 21 is

to be noveB2I&iddthetli AG PHIRS onk 0ELENE R SET A ACO8 SRS 14 extends in

t wth the, i d . - R [ to th t ' f th
hor Sting. abeedas 4 BERRCE & O RERLRe P e B RREr 8 rkthani s | i d

‘on the sid 1#%9, | L e§§$2ﬂ5g- &h URQ@nN e S es: 42X, 42Y,
and the gr§3§?g$¥s eaﬁ%§&§3§%$n4 ) § ,.ggg,gzéﬁ%ﬂ%fé' oge%hé% expanded
in the Tfoegganctmc ghhged 9 d-'ifleeé‘@iéﬁ'ﬂg_ aCeReSAyY dfikpasahhe
suspendi ng poi nts and the connection pdints for the container C

posi ti onedyim i Pk dYatei grehaethess 8Rdahhese Rpidt styptegrahly extend
or contract. Thus, nonment due to the suspended weight mnimally acts on

the hoisting access@ly, the dConsequettilnt 1 iteeessAy gd gisdstiyhf or the

hoi sting accessory 14 nay be the one enough
that the drums 28, 27 in the second embodiment shown
in Figs. 8 and 9 are formed into an integral type drum,
with the left drum 27 being disposed on the right, and
having the wire rope passed round these drums. 1In this
manner, the left drum 59 and the right drum 58 in Fig.
21 take up or pay out the wire ropes simultaneously
in the same direction to carry out vertical hoisting
or lowering. When one of these drums takes up the wire
rope, and the other drum pays out the wire rope in the
reverse direction, traversing is performed.

When a container longer than the container C
shown in Fig. 21 is to be moved, a connecting portion
of the hoisting accessory 14 extends in agreement with
the increased length. Responsive to the extension of
the hoisting accessory 14, the straight shafts of the
expansion mechanisms 11d on the side beams 1lla, 11b
are expanded, whereupon the sheaves 42X, 42Y, and the
group of sheaves 42XY, 42XYS, 43X, 43Y, 43XY are
together expanded in the front-and-back direction.

The hoisting accessory 14 has the suspending
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to position the points of expansion and contraction. This |l eads to a marked
~decrease in weight. Fig. 22 clarifies the sheave arrangenent of the size
change nmechanismin connection with the routing of wire ropes and the drum
constitution of the sixth enbodi nent showmn in Figs. 13(a) to 13(d) and 14.
Parall el wire ropes 44a, 44c stretched leftwardly upwardly from connection
points 14X, 14Y are passed over sheaves 42X, 42Y of an expansi on nechani sm

of a left sidebeam andthenpassedqgver sheaves 42XY, 42XYS of an expansion
mechani sm BP1B5S Gtd iR BRBRFCTHOR DhidwF efpspshesgentainer C

44car epassedover.anovahl epul | ey 47, .and und round oi sting/l owering drum
51. Onpt hep8lsﬁ§rlcffh?1 ,lnpgfglxllé]lw =Y ?B\ég‘soﬁﬁﬁ,r%ﬁ‘B&%%@%H’éﬂ“ﬁ@ht V\B.?d| y

dly fg ' j 4 1 43X,
a3y sy SR e AR R kRS et B REE P Chea0% over &

bl d -qgﬂﬁ I,sting/ i ! 51. W
?g\pggs 292%&%&%&?%2‘9?%@;% g{lpu %%294?%"%?;%%?@%0%3% traveﬁgi ng

drum 40 1 Na@RRANdLy Bla . EbhReRNR 1Y) LHIS facgssheg AyRpfLyof the

si ze change nechanism the sheaves 42 Yar'e hounted on A side portion
of a left eypangiomechanngmadckhssvdyt 18 HOMR Of tHREBNRS AYgh42XYS,

43X, 43Y, 43XY are nounted on a side portion of a right expansion nechani sm
| 1d. In to position the points of expansion and contraction.
This leads to a marked decrease in weight.

Fig. 22 clarifies the sheave arrangement of the
size change mechanism in connection with the routing
of wire ropes and the drum constitution of the sixth
embodiment shown in Figs. 13(a) to 13(d) and 14.
Parallel wire ropes 44a, 44c stretched leftwardly
upwardly from connection points 14X, 14Y are passed
over sheaves 42X, 42Y of an expansion mechanism of a
left side beam, and then passed over sheaves 42XY, 42XYS
of an expansion mechanism of a right side beam. Then,
the wire ropes 44a, 44c are passed over a movable pulley
47, and wound round a hoisting/lowering drum 51. On
the other hand, parallel wire ropes 44d, 44b stretched
rightwardly upwardly from the connection points 14X,
14Y are passed over sheaves 43X, 43Y, 43XY of an
expansion mechanism of a right side beam, engaged over
a movable pulley 46, and wound round the
hoisting/lowering drum 51,

Wire ropes 49c, 49d of the movable pulleys 46,

47 are wound round a traversing drum 40 in opposite
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this manner, the sheaves of the expansion nechani sns are arranged so as to
be novable, as a single unit, in the front-and-back direction in

col | aboration with the hoisting accessory 14 in agreenment with the | ength
of the container C. By so constructing the size change mechani sm shown in
Figs. 21 and 22, it becones unnecessary to consider the necessity for the
rigidity enough to withstand the nonent due to the great weight of the

hoi sting accessory. A lightweight, sinple hoisting accessory suffices. The
l'i ght meigﬂ%?ﬁc¥¥8nﬁoisting accessory neans a reduction in the tension of

the wire ropes. Thuys,_ ,the power of the notor _and the rigidity of the body
frames can be dec?éaég.s uFther 8%, ThePAEFgAE 5@%?&9%%t?¥éneﬁane can be

rarked .1 siiage ] Lhe SLUYI Pl (et AEL il g SYat g ag el ac

the drivin orce can be decreased ° STz

g
to accommodaie domeshondt €haniesi b iy kARG poinal, g section ol the

hoi sti ng accessory 14. Thus, the connection points are nee | east at

two sites igf 8heavébhesdongi nogivegl adiy ecdiwn Pixthe bohshhrggasgessory 14.
Aconstitution, inwhichonlyone connectionpoint 1s present, or the connection

poi nts ar e agstilier pd rati one Siat e ght @ixifardt dn tne @WPHY sml N1addi fhon to the
structure shown in Figs. 21 and 22 having turnbuckles as the connection
points on this manner, the sheaves of the expansion mechanisms

are arranged so as to be movable, as a single unit,

in the front-and-back direction in collaboration with

the hoisting accessory 14 in agreement with the length

of the container C.

By so constructing the size change mechanism
shown in Figs. 21 and 22, it becomes unnecessary to
consider the necessity for the rigidity enough to
withstand the moment due to the great weight of the
hoisting accessory. A lightweight, simple hoisting
accessory suffices. The light weight of the hoisting
accessory means a reduction in the tension of the wire
ropes. Thus, the power of the motor and the rigidity
of the body frames can be decreased. Furthermore, the
weight of the entire crane can be markedly reduced,
and the rigidity of the travel drive system as well
as the driving force can be decreased.

The size change mechanism is intended to
accommodate dimensional changes in the longitudinal

direction of the hoisting accessory 14. Thus, the

connection points are needed at least at two sites in
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t he .hoi sting accessory, the size change nechani smof the present enbodi nent
can be applied to a structure having sheaves as the connection points on

t he hoi sting accessory, if these sheaves are present at two sites in the

| ongi tudi nal direction of the hoisting accessory. Figs. 23 and 24 show a
crane system during | oading or unloading of cargo, such as containers, into
or out of a ship's hold, for exanple. One of the basics of the present

invention is tq performanti-sway by stretching wire ropes obliquely
upwar dl y f ive d @hehdedalosdd roeebeni a§ Ebet Apd stdmd iaGR$HRO L Hovever

when the I qad is |owered toward a concave place such as _the ship hold, the
bvent  that e QbFPAsdLFLETRhe iy W PalCS e & Shngs st cocear B A

i LRSI S-S AN A S A 25,

hoi sti ng accessor i s divide r hoisting

accessory %ﬁﬁ% andea kgy@gip@léﬁh@g£§FQ%%€P§y 14-2. I n the upper hoisting

accessory conhection pornts 1 14Z, 14U are provided at the

four 83 ~ cornergy %’Hﬁﬂ‘?@ﬂ?%o%%@s%ﬁﬁ%tlﬂrﬂ%%ré%ﬁjsiﬁ”?ig%slogied at the

four corners. In the |ower hoisting accessory Sheaves "I4XD, 14YD,
14ZD, 14UD #{® 2DWHEOh § Nt €phbasRARdence tMd kk dfife SHe8Mes0 2R tishenupper

hoi sti ng accessory 14-1. For the above-nentioned hoi sting accessory,
the hoisting accessory, the size change mechanism of
the present embodiment can be applied to a structure
having sheaves as the connection points on the hoisting
accessory, 1f these sheaves are present at two sites
in the longitudinal direction of the hoisting
accessory.

Figs. 23 and 24 show a crane system during
loading or unloading of cargo, such as containers, into
or-out of a ship’s hold, for example. One of the basics
of the present invention is to perform anti-sway by
stretching wire ropes obliquely upwardly from a
suspended load. According to this constitution,
however, when the load is lowered toward a concave place
such as the ship hold, the event that the obliquely
stretched wire ropes are snagged occurs.

A structure free from this event is shown in Figs.
23 and 24. 1In Fig. 23, a hoisting accessory 14 is
divided into two portions, i.e., an upper hoisting
accessory 14-1 and a lower hoisting accessory 14-2.
In the upper hoisting accessory 14-1, connection

points 14X, 14Y, 14Z, 14U are provided at the four
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routing of wire ropes will be described in regard to the connection points
147, 14U, for exanple. Fromthe connection point 14Z, a wire rope 44f is
stretched in an obliquely upper right direction, passed over sheaves 43,
43c, then over a novable pulley 46, and wound round a hoisting/| owering
drum 51. Fromthé connection point 14U, a wire rope 44e is stretched in an
obl i quely upper left direction, passed over sheaves 42, 42a, 42c, then over
a novabl e pulle wound round the hoistigg/lomering drum51. Wre

47, d
ropes 49c,C%§He¥F0nﬁ?ﬁg #B¢ayes putdysl4€S.47 45e wobdRS Bdimd a traversing
d 40 | it i ti . Thi t th and thi
fout 1 ng ofdTRBSHEEE 3 ate sF ASEofBEREET wi L rHEe ol AT HBORGANE shown i n
Fi . 13 . 47 th i Sti
1433 and cheBRRe bl AT b SR TOnel FRBY s tiP ncbadBhry AP AEEY e T one

06T 1S Paspedntliinfas: B8 et el LA DAGK RIS bRS MRRAILAV! Sting

accessory e Wre rope 66f is’'stre I'nan obl'i quel’y upper ri ght

direction,h@§§§qqﬁpw§£c§3§@%gﬁ]&ﬂ_l. 67a, 67b, 67c and the novabl epul | ey
46, andwound round an auxiliary drum 68. Over the sheave 14US on the upper

hoi sting accessorgoz4theantbdve-nbaavienkdhonsthad Qwete §8bY, N accessory
14-2, awire rope 66e ispassedwhich has one end fixed to the back of the
upper hoi stpngiaccesSayrddrdpefhaidilr dd Qs &Hebed Shr etetfiefd i o an

the connection points 14Z, 14U, for example. From the

connection point 14Z, a wire rope 44f is stretched in

an obliquely upper right direction, passed over

sheaves 43, 43c, then over a movable pulley 46, and

wound round a hoisting/lowering drum 51. From the

connection point 14U, a wire rope 44e is stretched in

an obliquely upper left direction, passed over sheaves

42, 42a, 42c, then over a movable pulley 47, and wound

round the hoisting/lowering drum 51. Wire ropes 49c,

49d from the movable pulleys 46, 47 are wound round

a traversing drum 40 in opposite directions. This

arrangement of the drums and this routing of the wire

ropes are concerned with the sixth embodiment shown

in Figs. 13({a) and 13(b).

Over the sheave 14ZS on the upper hoisting
accessory 14-1 and the sheave 14ZD on the lower hoisting
accessory 14-2, a wire rope 66f is passed which has
one end fixed to the back of the upper hoisting
accessory 14-1. The wire rope 66f is stretched in an

obliquely upper right direction, passed over sheaves
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obl i.quely upper left direction, passed over a sheave 67d, turned rightward
and | ooped over sheaves 67e, 67f and the novable pulley 47, and wound round
the auxiliary drum 68. The wire ropes 66f, 66e running fromthe auxiliary
drum 68 to the upper hoisting accessory 14-1 follow the sane path as that
for the wire ropes 44f, 44e. Thus, when the hoisting/lowering drum51 and
the auxiliary drum 68 are rotated in the sanme direction, the wre ropes

66f, 44f and the_wire rq;eé 6e, 44e are paid out or taken up in the sane
amount . | nSt/firs oriEnnBr ¢ I TOVR + oweth Ry drumPS e YAHPCHECRRR | i ary

accessory £ Susid ey Pk Shoi sy oceuieryeta ot e tPBATor | over ad
accessory - 0i sti'mg ace y-14- . or |lowere
W th o ol uteh Be R e o ot Rl e P R L PR i L% Bom i ve

sour ce. Ve 16 HOISt4 gL Loyer1ng, o -l apd ¢de b Liai i ug 68 rotate

t oget her, exanpl e, the upper hoisting accessory 14 and t ower

hoi sting ageessony dAu2 f%ed FBKEnENS 338, FOVRRERLdHOVRYEEL inken the
clutch 69 is cut off, the wire ropes 44f, 44e on thée hoisting/lowering drum

51 stop, anGcudyothelautiliane diwe GHis d6d atd onakby cdeidven. afhus, only
the wire ropes 66f, 66e are paid out or taken up. As a result, the | ower
hoi sti ng aetesisouylyduppeesdends dirastends passed over a sheave
67d, turned rightward and looped over sheaves 67e, 67f
andthemovablepulley47,andwoundréundtheauxiliary
drum 68. The wire ropes 66f, 66e running from the
auxiliary drum 68 to the upper hoisting accessory 14-1
follow the same path as that for the wire ropes 44f,
44e. Thus, when the hoisting/lowering drum 51 and the
auxiliary drum 68 are rotated in the same direction,
the wire ropes 66f, 44f and the wire ropes 66e, 44e
are paid out or taken up in the same amount.

In this manner, the hoisting/lowering drum 51
and the auxiliary drum 68 are rotationally driven in
synchronism, whereby the upper hoisting accessory 14-1
and the lower hoisting accessory 14-2 are hoisted or
lowered at the same time.

Furthermore, the hoisting/lowering drum 51 is
provided with a clutch 69 for cutting off the
hoisting/lowering drum 51 from a drive source. When
the hoisting/lowering drum 51 and the auxiliary drum
68 rotate together, for example, the upper hoisting

accessory 14-1 and the lower hoisting accessory 14-2
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relagtive to the upper hoisting accessory 14-1, or noves in the up-and-down

direction. Consequently, when the upper hoisting accessory 14-1 and the

‘| ower hoi sting accessory 14-2 conme to certain positions, only the | ower

hoi sting accessory 14-2 can be noved up or down fromthis position, so that

novenent of cargo in a place such as a ship's hold becones possible. In the

above description, the auxiliary drum68 is noved in association with the

hoi sting/l owering drum 51, but can be associated with the traver ing drum

40. That i Baked hRvenBAt MO SHE bof tHRWOW & /1 e ViBI T REEB pé?lte

directions may be interlqQcked, with the qﬁégne t of t@ﬁ?mnre ropes 66e, 66f.
t 1

Fig. 23 ofFé%é“é&pPgﬁati tohtefF RPFF 4€0/Fect i on points 147, 14U
f the f t t V% F 24, shows l_th f
Poi st nal | DG Rara e WS e bR ed PeP R AR EVar 0 A dRE B Ednect ton
th the f 4 14Z o tati
rao hmgtlgf(j:r 83£€?%% g?&%@’&?féﬂf %% gEX|I|ary druﬁgfgstgg WLt ating

S!nU|taneOQ%&¥eswﬁéf r §BESa A& aféaouQGQrfEQthhﬁpconﬂ%CE'PQSQQtnt 14X,

Wi re ropes 44d, " 66a fromthe connection point 14Y, w re ropes 44f,
449, 66f from tl@u&?ﬂi‘@fét@ﬂgpab'&tesjs‘@ryal”@—ﬂ“d@sé@ﬁ@% d4easédhabe from

the connection point 14U all "nove in the sanme anount, whereupon upper and
| ower hoi stid; aceessertsupper hoisting accessory 14-1, or moves
in the up-and-down direction.

Consequently, when the upper hoisting accessory
14-1 and the lower hoisting accessory 14-2 come to
certain positions, only the lower hoisting accessory
14-2 can be moved up or down from this position, so
that movement of cargo in a place such as a ship’s hold
becomes possible.

In the above description, the auxiliary drum 68
is moved in association with the hoisting/lowering
drum 51, but can be associated with the traversing drum
40. That is, the movement of one of the wire ropes
wound in opposite directions may be interlocked with
the movement of the wire ropes 66e, 66f.

Fig. 23 offers explanations concerning the two
connection points 14Z, 14U of the four connection
points. Whereas Fig. 24 shows all the wire ropes for
hoisting/lowering and the wire ropes for the auxiliary
drum in connection with the four connection points 14X,
14y, 147, 14U. That is, by rotating two

hoisting/lowering drums 51 and two auxiliary drums 68
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14-1 and 14-2 and a container C are hoisted or lowered in the up-and-down
direction. Wien the two hoisting/lowering druns 51 are cut off with a
clutch, on the other hand, the rotation of the hoisting/lowering drunms 51
is stopped. Also, the rotation of the auxiliary druns 68 results in the
upward or downward novenent of the | ower hoisting accessory 14-2 rel ative
to the upper hoisting accessory 14-1, so that the | oad can be hoisted or
| owered. Fig. 25 shows Fxg.‘%%gin a partially divisible manner, and

h

expl ai ns a Ssfat}teppRUSH Bi AgPEcceboryita, AR ahEOBy&DEM is a cargo
handl i ng machi ne for unl oadin r lqading cargg . fromor opto a vehicle, for
exanpl e. Tﬁﬁﬁn?ﬂ£188mﬁﬂ%ﬂ& g?gfhgaﬁ%nékgﬁ§tgﬁFamf%im géﬂigFQHheed to be
brought intq agr . qur i oagi, ng. or unl oadi for [ easan uch as
snoot h opertgiel %r?%q{%%\llgg,ﬁ(?grellcd?g%bt | on® of°Rf2 43%?11 C 4eq’at a E%{P?ﬂ is often
not in agr 1 : te a 0 i | ogding g@r. unl oadi ng
must be per?oJﬁﬁﬁ%%gg%B% ﬁ%%?? Z%Zfeghphwgﬁg g? ggﬁﬁqgﬁbggﬁﬁeggf a snal
turn mechaniSinfehet RR ISt 168 BEARRSOIYU141hS Vi gedehar sRetd orm ng

| oadi ng or unl oading at an exact position even in the above state. This
smal | turn greshap] smatblpbe dpperl Hed IdWwEPMECE £ OAgWdFe ¥EbRies

14-1 and 14-2 and a container C are hoisted or lowered

in the up-and-down direction.

When the two hoisting/lowering drums 51 are cut
off with a clutch, on the other hand, the rotation of
the hoisting/lowering drums 51 is stopped. Also, the
rotationof the auxiliary drums 68 results in the upward
or downward movement of the lower hoisting accessory
14-2 relative to the upper hoisting accessory 14-1,
so that the load can be hoisted or lowered.

Fig. 25 shows Fig. 21 in a partially divisible
manner, and explains a small turn of a hoisting
accessory 14.

A crane system is a cargo handling machine for
unloading or loading cargo from or onto a vehicle, for
example. Thus, the positions of the crane system and
the vehicle need to be brought into agreement during
loading or unloading for reasons, such as smooth
operation.

However, the direction of the vehicle at a halt
is often not in agreement with the crane system, and

sometimes, loading or unloading must be performed in
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ropes 44b, 44c, 44e, 44f connected to connection points at the four corners
of the hoisting accessory 14 in Fig. 25. The wire rope 44c is passed over a
| eft sheave 42Y, a right sheave 42XY, a direction change sheave 42XYS, and
a direction change sheave 42T whi ch changes the direction of the wire rope
44c toward the direction of the drum The wre rope 44b is passed over a

ri ght sheave 43X, a direction change sheave 43XY, and a direction change
sheave 43T which changes the direction of the wire rope 44b toward the

di recti on ofPtfe kR - This sheave arrangenent also applies to the wire
ropes 44e, 44f, an th%.mjre rqgﬁs 44e, 44f are passed finally over the
sheaves 42T, 43T to"bLPEh&HFICTh PPOAIMFRLtThE SHeave @9TDfor the wire

44 2T, f t.h i 44 ted by th
uppor t pi atgeaan T AR PR bE her Ty na o iRRe Y opel fal ShRT A e Sheave 4o
f th ' I : t t plate 71.
These suppore” praras 7o, 9 Srs it o b g Spdbad Tl I8 JURRHAGR T

Nt - and- gl diicReta POk o 115G K1 B8 i AN A0 gl gl i on of the

support plates) According to such a constitution, n € support plates
70 and 71 apgchbkingi YwiDYelel RPOShER dhr @ PNSt i BnTwi HH) i £€CTT ONS

i ndicated by arrows, the wire ropes 44b and the wre rope 44e are | oosened,
ropes 44b, 44c, 44e, 44f connected to connection points
at the four corners of the hoisting accessory 14 in
Fig. 25. The wife rope 44c is passed over a left sheave
42Y, a right sheave 42XY, a direction change sheave
42XYS, and a direction change sheave 42T which changes
the direction of the wire rope 44c toward the direction
of the drum. The wire rope 44b is passed over a right
sheave 43X, a direction change sheave 43XY, and a
direction change sheave 43T which changes the
direction of the wire rope 44b toward the direction
of the drum.

This sheave arrangement also applies to the wire
ropes 44e, 44f, and the wire ropes 44e, 44f are passed
finally over the sheaves 42T, 43T to be changed in
direction.

The sheave 42T for the wire rope 44c and the
sheave 42T for the wire rope 44e are supported by the
same support plate 70. The sheave 43T for the wire rope
44b and the sheave 43T for the wire rope 44f are also

supported by the same support plate 71.

These support plates 70, 71 are adapted to be
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-and-.the wire ropes 44f and 44c undergo forces in directions in which they
are pulled. As a result, the hoisting accessory 14 undergoes a cl ockw se
turning force. Thus, in accordance with the anmount of novenment of the
support plates 70, 71, the anmount of turning of the hoisting accessory 14
is obtained, with the result that the hoisting accessory 14, accordingly,

t he suspended | oad, changes its direction obliquely relative to the crane.
In this manner, when aone W%aheﬁ to cause the suspended | gad to make a snall

turn at t HBOZ@RIEN onERandiRfsTE Bt aeES AR afd the gkane

si mul t aneo Vv in Lte.direction ith the ampunts of their
novenent s Egkégrlﬁ%&é&?ggpggggrg?%8C$6‘¥h8 a nFWQPQHJIéi%§§§LfS nmeasur e,
t he suspended | oa isti ssor - jti , r exanple, in
agreenent with thgcgpfg@fﬁ%dﬂgfsﬁﬁg %@ﬁ%% %El qugﬁghé?ﬁggthgbf t he

hoi sti ng agﬁ%%%.%wpltafteﬁqrmngﬁhl 20 Dok %tlsiil?ﬁg?/g{r?opédpfﬁ%%oéftéhe_ front-

and- back direction. At least, it is necessary two 89 connecti on

points to gxirglctibhdp &rgnt - anddhadeid®st i 0816k tdie Jipiastidigs accessory.
QO herwi se, turning is inpossible. The descriptions offered thus far have

shown t he ewbodimeNtspeayddingnide hdy wangere &f4d e dnwodsheayes, the

constitution of the driving portion,
and the wire ropes 44f and 44c undergo forces in
directions in which they are pulled. As a result, the
hoisting accessory 14 undergoes a clockwise turning
force. Thus, inaccordancewith the amount of movement
of the support plates 70, 71, the amount of turning
of the hoisting accessory 14 is obtained, with the
result that the hoisting accessory 14, accordingly,
the suspended load, changes its direction obliquely
relative to the crane.

In this manner, when one wishes to cause the
suspended load to make a small turn at the current
position, the support plates 70 and 71 are
simultaneously moved in opposite directions, with the
amounts of their movements being increased according
to the amount of turn. By this measure, the suspended
load or hoisting accessory can be positioned, for
example, in agreement with the direction of the
vehicle.

For a small turn of the.hoisting accessory, the
connection points need to be present in the front-

and-back direction. At least, it is necessary for two
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t he si ze change nmechanism and the small turn mechani smfor performng
necessary functions. A concrete constitution making the utnost use of their
advantages is shown in Fig. 26. A hoisting accessory 14 is |ightweight, and
expansi bl e along with four sheaves 14X, 14Y, 14Z, 14U. Each of these
sheaves is, actually, conposed of two sheaves. The two sheaves bear two
wre ropes, one of which is passed over an obliquely upper right sheave,

and the ot her bei assed over an aqbliquely upper |left sheave. For the
sheave 14XFqQﬂe%Egﬂgl@P%qﬁﬁeEQréxéﬁﬁ?&Prgﬁé IEHQﬁT??ééHaF an obliquely

i ght, di tion, LEe.r. 44a stri d | bli I
oTc i v eceiohe CELRE i tS PRLGeo 8 AeCadhord i o E £ gne o

portion of Ver.s i i.c nounted on a body frame, while the other
end thereoﬁﬁ{éﬁggénggrgu éﬂggigkédp drum 58 via the sheave 14X and a sheave

34 at the end por N q@ls G ¢ {BASEE PErEY! ks F12 VL SRR ¢ Stri nged

in an obliquely upper left directioni1s symmetrical to the wre rope 44b

stringed i Rpfdb @PhbAYR YedipPRInki @iie Cﬁfﬁgﬁ%}@ﬁen@%@n@hef the 90 ~ wire
rope 44a is fixed to a left end portion of fhe transverse girder lic, while

t he ot her enihdgshet vies Wwehedconerd taitl BkeWF Eherabdv vhag gdet sbrave 14X
and a sheave 30. In short, one end of the wire rope 44b stringed in an
obl i quel y uppesirdgbhatigeneichramimng ¢ tg 8mall turn mechanism

for performing necessary functions.

A concrete constitution making the utmost use
of their advantages is shown in Fig. 26. A hoisting
accessory 14 is lightweight, and expansible along with
four sheaves 14X, 14Y, 147, 14U. Eachof these sheaves
is, actually, composed of two sheaves.

The two sheaves bear two wire ropes, one of which
is passed over an obliquely upper right sheave, and
the other being passed over an obliguely upper left
_sheave. For the sheave 14X, for example, there are a
wire rope 44b stringed in an obliquely upper right
direction, and a wire rope 44a stringed in an obliquely
upper left direction. One end of the wire rope 44b is
fixed to a right end portion of a transverse girder
l1lc mounted on a body frame, while the other end thereof
is wound round a takeup drum 58 via the sheave 14X and
a sheave 34 at the end portion of the transverse girder.
The wire rope 44a stringed in an obliquely upper left
direction is symmetrical to the wire rope 44b stringed

in an obliquely upper right direction. One end of the
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ropes is wound round the takeup drum 58. Whereas one end of the wire rope
44a stringed in an obliquely upper left direction anong the wire ropes is
wound round the takeup drum 59. The di stance between the sheaves 30 and 33
or between the sheaves 31 and 34 provided at both end portions of the
transverse girder 11c is set to be the sane as the di stance between the
sheaves 14X and 14Y or between the sheaves 14Z and 14U of the hoisting

accessory 14. Thus,

the wire rope passed over the sheaves 30, 33 or 31, 34,

and sheaves¥iiR TPRE of434%s faFedrtena wedd rafpd passd@rovaf the wire
rope fixing_portion at the end.portion . of the transverse girder |1c and the
e HiPre R 10E &

sheaves 14X,
position of

BR324 198F

Fris" SePSGEImeTE 4t e 5 the

for exanplewg$§é§ﬁ§ﬁ§3pe%r5%$?ﬂ§éa@?%%nPEhSHe pqg%g% ggﬁ%ggpﬁég?g%g-aﬁo’

integral typecgfrupmhigh conprises the druns 58, 59 nodified to be arranged
paral lel, aﬁdsmﬁﬁch incfudes a rotation control device 60. The 91

integral type dr U”Ihssﬂb§|995%‘illeatentd1%fc%'?;teqwaé:jreg @#C&@%ﬁagcgéﬁggw ection,

e front

of each of the front and rear transverse gir

and rear traasyarsgldiqeer ¢ hppert B gHY i P cEYBS g%% 3&he 891 pRUNt ed

t hereon, a

nd the sheaves 30, 31, 33, 34 together performthe
ropes is wound round the takeup drum 58. Whereas one

end of the wire rope 44a stringed in an obliquely upper
left direction among the wire ropes is wound round the
takeup drum 59.

The distance between the sheaves 30 and 33 or
between the sheaves 31 and 34 provided at both end
‘portions of the transverse girder 11lc is set to be the
same as the distance between_the sheaves 14X and 14Y
or between the sheaves 14Z and 14U of the hoisting
accessory 14. Thus, the wire rope passed over the
sheaves 30, 33 or 31, 34, and sheaves 14X, 14Y or 147%,
14U, or the wire rope passed over the wire rope fixing
portion at the end portion of the transverse girder
llc and the sheaves 14X, 14Y or 147, 14U, forms a
parallelogram, regardless of the position of the
suspended load C, as in the embodiment shown in Fig.
10, for example.

The takeup drum installed in the present
embodiment is an integral type drum which comprises
the drums 58, 59 modified to be arranged parallel, and

which includes a rotation control device 60. The
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function of a cooperative type crane. The transverse girder |1c is novable
in the front-and-back direction on rails (not shown) provided at end
portions, in the front-and-back direction, of side beans 1la. The so
constituted transverse girder 1lc functions as a size change nmechani sm
simlar to that shown in Fig. 21 stated earlier. The druns 58, 59 are each
wound with two wire ropes in the sane direction. The druns 58, 59 each have
grooves flighted in opposite directions so that the center of the |ength of
the drum defltredralsyirre rdeul A6 vHetPearfngtufhsr paptrg ol the two wire

ropes. By this peans, no bendi force acts on the transverse girder | 1c.
The necham¥ﬂﬁ%ftHgﬁq%¥ '%ﬂggﬂps agvﬁﬁF giwfie BEFds@beFIith a

single druqibeing g%yed.u$é Thﬁdﬁyrface of the drumis flighted in
opposi te diTettPEfS S0 That *the 'wi

f'e ropes are taken up or paid out at

equi di stant posi tigns, fom gy ase RQ O SEL. A1 Lhe, coater, b Jhe o

| ongi tudi nal direction o e drum i's cons i'on“ena

transverse ]giédefhglenwg{m UPGSE 08 AnleRH NG d HHientdd thelitsheaves 30,

33 and 31, 34 fixed at both end portions of the transverse girder |1c are

arranged sughqt bk thee S6008L, Part onts, f9n tRedHANSVEES€ o dafe | 1C
(i.e., the junctions between the side beans 114 and the transverse girder

| 1c) are | opahedion ednhetobbres trirwavt ied Weesn & he Bheavean3@ensk 33 and
between girder 1lc is movable in the front-and-back direction
on rails (not shown) provided at end portions, in the
front-and-back direction, of side beams 1lla. The so
constituted transverse girder 1llc functions as a size
change mechanismsimilar to that shown in Fig. 21 stated
earlier.

The drums 58, 59 are each wound with two wire
ropes in the same direction. The drums 58, 59 each have
grooves flighted in opposite directions so that the
center of the length of the drum defines a symmetric
line when taking up or paying out the two wire ropes.
By this means, no bending force acts on the transverse
girder 1llc. The mechanism of action behind this
advantage will be described with a single drum being
picked up. The surface of the drum is flighted in
opposite directions so that the wire ropes are taken
up or paid out at equidistant positions from a base
point set at the center in the longitudinal direction
of the drum. This constitution enables the transverse

girder 1llc not to undergo a bending force.
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t he sheaves 31 and 34. This arrangenent is designed to avoid a bending
force acting on the transverse girder 1lc. Thus, conpressive forces due to
t he horizontal conponent of force of the suspended wei ght inposed on the
Wi re ropes are counterbal anced. The transverse girder |1c is acted on only
by the vertical conponent of force of the suspended weight, as well as the
bendi ng force due to the own weight of the integral type drum 58, 59 and

rotation control vi ce, 60 nounted_at the_center of the transverse girder
| 1c. Hence, the ctafieSREAVEE gén Psuépéb3&ﬁ 34 tgrsrkightPtr fdre. on

f t d . ' f the b f , il i ded.
A (ol Loy BOCRBURTBISE: RaC & Br BGSE BB WAHCCnLLE 11 DA HAM PAa hi 1< 1

novabl e trapgyer z%le; %Loraggrghgorr?ilzo;ﬁ l’ﬂgit ?_ﬁlel q:yr§gsbgr%%uiq{gre¥%¥vi th an

operating room6 r suppl or power  supply e hoisting

accessory 1 -wige é,Ope§h§23-ju%'&ith§"r§5étw%‘é%y tdgyi §gdén%tea3\{%‘éﬁaf or

anti-sway in the front-and-fear direction (the extendli ng an

contracti ngafir edlel @ DfstdesBohstiied 3ACOSSOFY)10dEWRef &Mt ropes 82
fromthe anti-sway device are fixed to the hoisting accessory 14 so as to

obli quely cloass dridwn bretive emdelieaghdhrest BOnanand B ketwdawmys at
constant tension by a torque notor. |If sway of the hoisting accessory 14
due to an ekhershleavmse3l and 34. This arrangement is designed

to avoid a bending force acting on the transverse girder

llc.

Thus, compressive forces due to the horizontal
component of force of the suspended weight imposed on
the wire ropes are counterbalanced. The transverse
girder 1llc is acted on only by the vertical component
of force of the suspended weight, as well as the bending
force due to the own weight of the integral type drum
58, 59 and rotation control device 60 mounted at the
center of the transverse girder 11c. Hence, the crane
can be constructed of a lightweight structure.

On front and rear transverse beams lle of the
body frame, rails are provided. A trolley 80 mounted
like a bridge between these front and rear rails is
movable transversely along the rails.

The trolley 80 is equippedwith an operating room
65, a power supply cable 81 for power supply to the
hoisting accessory 14, wire ropes 82, and an anti-
sway device (not shown) for anti-sway in the

front-and-rear direction (the extending and
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occurs, and the wire ropes 82 are paid out, a one- way mnmechanical clutch in
the anti-sway device is actuated and works as a brake. As a result, a
further increased holding torque is produced to suppress sway. This one-way
mechani cal clutch also acts as a brake when paying out the wire ropes in
order to | ower the hoisting accessory 14 or the suspended | oad during
operation of the crane. The structure of the body does not have the

conventional trolley, angd the hoisti accessory is also |lightweight. Thus,
the body isccgfi*%ﬁclet‘%s‘gl%??ﬁéf’&r é’jg\n%}helP@HtStvbéi%h?c?SSﬁBgryéase t he

ravel i ng wiEeial 10 T 5 brath B SN IhHeY dEM e it < T
f , d h | 4 [ | ' 1 - t t
Four - wheel SR8 Costhm TRg C 3P sk abhRr L R Renkei Pair R ear one end

portion of thesLransyeser gbheehnld-G SO FBFliGn 26an&agR eOfkddie two

sheaves 30 and %3 at the end portion |ncluées two sheaves | ocat éd

coaxially, angda94 at ¢HRstWRtCeanisalorsRRAKES oW e cxaNe 1f aweler are
individually rotatable. O two wire ropes 44a, 44c paid out froma drum 59,

the wire rope ¥da heibkiied tecedssphutkl @ué3t¥i anaegsheava 13Gormsheave 14X
of a hoisting accessory, and a sheave 30s. The other end of the turnbuckle
73 is occurs, and the wire ropes 82 are paid out, a one-

way mechanical clutch in the anti-sway device is

actuated and works as a brake. 2As a result, a further

increased holding torque is produced to suppress sway.

This one-way mechanical clutch also acts as a brake

when paying‘out the wire ropes in order to lower the

hoisting accessory 14 or the suspended load during

operation of the crane.

The structure of the body does not have the
conventional trolley, and the hoisting accessory is
also lightweight. Thus, the body is given a truss
structure with light weight to decrease the weight of
the crane markedly. 1In accordance with this, the load
on the traveling wheels 103 is also reduced. Hence,
the number of the wheels is four, and eéach wheel is
provided with a traction motor 102 to construct a
four-wheel-drive system.

Fig. 27 shows a detailed constitution of one end
portion of the transverse girder llc shown in Fig. 26.

Each of the two sheaves 30 and 33 at the end

portion includes two sheaves located coaxially, and
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fixed to a pin 70b. Likew se, the other wire rope 44c is fixed to a
turnbuckle 72 via a sheave 33, a sheave 14Y, and a sheave 33s. The ot her
endof the turnbuckle72 is fixed to a pin 70c. The pins 70b, 70c are fixed
to a rotating plate 70, which is supported rotatably by a pin 70a | ocated
at the center in its longitudinal direction. The pin 70a is fixed to the
transverse girder |1c. Turning of the rotating plate 70 is stopped by a pin
71. Pins at, the_other end gogkion of the transverse girder |1c are

%

confi gured H%¢ dE¥8r (B HhovaeMYE S HHhthnghs sy odippeisdclas 72, 73,

and sheaves, 3 : r i to adjust the lengths of the wire ropes
during nai nlt%(ﬁ])g‘r{%é%%rﬂrgp?%gél%%%ﬁeo‘f the wire ropes. Next, a nethod of

adj ustment wi || beygeselibedas f%%%iéggesqu ggﬂgpior‘rletntf,r(% g %'r%% wre

ropes support thehoi stingaccess O theséw reropes, total two wire

ropes are sggylﬁggegy%yrgg,?r atsed M & {heqtvo gh@@yggu%%rlaend,ﬁ%iaor 31 and

34, at one of the 9 en of the transverse girder one of the

rotatabl e fouhelvwas3 s anth&QveFOIXtHESa B POEEn gt BECLERYMNE, @fnd he two
W re ropes operated by each drumare equalized by the rotati'ng plate 70.

In this staieshadiyesBoent dafhd hetMekeenepe d engd hsuFebuthe eemtl rigs crane i s
made by
fixed to a pin 70b.

Likewise, the other wire rope 44c is fixed to
a turnbuckle 72 via a sheave 33, a sheave 14Y, and a
sheave 33s. The other end of the turnbuckle 72 is fixed
to a pin 70c.

The pins 70b, 70c are fixed to a rotating plate
70, which is supported rotatably by a pin 70a located
at the center in its longitudinal direction. The pin
70a is fixed to the transverse girder 1lc. Turning of
the rotating plate 70 is stopped by a pin 71.

Pins at the other end portion of the transverse
girder llc are configured as described above.

The rotating plate 70, turnbuckles 72, 73, and
sheaves 30s, 33s are provided to adjust the lengths
of the wire ropes during maintenance or replacement
of the wire ropes. Next, a method of adjustment will
be described.

In the present embodiment, the eight wire ropes
support the hoisting accessory 14. Of thesewire ropes,
total two wire ropes are simultaneously operated via

the two sheaves 30 and 33, or 31 and 34, at one of the
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rotation of the drum For adjustnent of the wire rope length, the hoisting
accessory is landed to release the tension of the wire ropes. In this
condition, the pins 71 located at the four sites are all renoved to all ow
the rotating plates 70 rotatable. The adjacent two wire ropes on the
rotating plate 70 that has becone rotatable are tied together; i.e., they
have the sane tension. Then, the druns are rotated and adjusted so that the
hoi sti ng accessor¥ 14 is lifted to a parallel posture, and the degree of
stretchi ng ®dfhelvire topRsversn gie deourf ar ome bodc bivesrodiadlab Ither eaf t er
the rotatin | ate 70 is fixed _at each of the end portions of the
transverse g?&ﬁep§9q%1$%i§n ase, when one of the turnbuckles, 72 or 73, is

ext ended, the rota%ipg ﬁkate 70 is tugged in tqgisane anount in a direction
in which the ot her® Qtir hBOSKPE TR IF 7 7508s leditthg 1@, tBE W& "W @hange

occurs int Sit] past ur.e.,of ;1 he hoi stin ccessor 4. In this
nmanner , thé9§8?§t9#§%§€§% 9% ggiﬁﬂ%é?%dafgl%ﬂﬁhﬁhzg ng%d%H%sition
Then, the piH:86; d5e i pgert A rof at | | at n the
present enbodi msrlltn,g he e%ual I za?ﬁo%ﬂé% iéﬁ:e ee’nsél(gihgfqmlgﬁgc t%v\%%vﬁ%e ropes

i xed posi {1 on by The 1 U abuckl og 1o 15 RAve Besh deter MBS I fegard 1o -
t he net hod obtaiiiong dy the HAirfim.

For adjustment of the wire rope length, the
hoisting accessory is landed to release the tension
of the wire ropes. In this condition, the pins 71
located at the four sites are all removed to allow the
rotating plates 70 rotatable. The adjacent two wire
ropes on the rotating plate 70 that has become rotatable
are tied together; i.e., they have the same tension.

Then, the drums are rotated and adjusted so that
the hoisting accessory 14 is lifted to a parallel
posture, and the degree of stretching of the wire ropes
from the four drums becomes equal.

Thereafter, the rotating plate 70 is fixed at
each of the end portions of the transverse girders.

In this case, when one of the turnbuckles, 72
or 73, is extended, the rotating plate 70 is turned
in the same amount in a direction in which the other
turnbuckle 73 or 72 is contracted, so that no change
occurs in the position or posture of the hoisting
accessory 14. In this manner, the rotating plate 70

is adjusted to rest on a fixed position. Then, the pin
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71. However, other nethods may be used. The sheaves 30s, 33s may al so be
repl aced by other neans, if a parallelogram definedby the contacts of these
sheaves with the wire ropes and the sheaves 14X, 14Y can be retai ned, as
stated earlier. The constitution of the crane system has been descri bed
thus far, and its operating action wll be explained. Travel of the crane
body is the sane as that of a conventional crane system and the

hoi sting/lowering and traversing of a suspended |oad are as shown regarding
the integrallt§pe idramioedrtg. 21X HMeroﬁmﬁk?Qu@l®h§ di% onitted. First,

a description will_be presented of novenent of the trollﬁ%B O_in tune

with a traverS|ng Tothlon RFEERBTHE q&P%&EesEB?yeﬂﬂa Lfert Rfng a
Synchr ont snthEVEARPROTBELT BRI B0 0L Hnc ABES HOY Shend Ohtess a%%ia‘ia”?nviai on
cabl 6 81 anddtngrey thE EELE AR g Sropbe f's%'on 1e185 BAGLE Thntal ners
supply cabl & BieaiRasTeon B0 LRL, B e BT o et Bk fen he

trolley 80 &?gcrrll%éﬁ"ﬁ% 'rréggzﬁtc&%q{YYe %@{o&r@f Cek Bhgl Byt H8Epin

right-and-left direction, noreover,
However, other methods may be used.

The sheaves 30s, 33s may also be replaced by
other means, if a parallelogram defined by the contacts
of these sheaves with the wire ropes and the sheaves
14X, 14Y can be retained, as stated earlier.

The constitution of the crane system has been
described thus far, and its operating action will be
explained.

Travel of the crane body is the same as that of
a conventional crane system, and the hoisting/lowering
and traversing of a suspended load are as shown
regarding the integral type drum of Fig. 17. Thus,
these actions are omitted.

First, a description will be presented of the
movement of the trolley 80 in tune with a traversing
motion of the hoisting accessory 14.

When handling a container C, the trolley 80 and
the hoisting accessory 14 are to move in synchronism.
Even if the trolley 80 and the hoisting accessory 14
misalign in the right-and-left direction, it is

sufficient for the power supply cable 81 and the
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margi'n can be increased, with no trouble caused by displacenent of the
trolley 80 or the hoisting accessory 14 nore than a half of their width in
the right-and-left direction. Thus, the positioning of the trolley 80
relative to the hoisting accessory 14 can be perforned by sinple feed
forward control. The trolley 80 also has a self-operating function by which
the operator noves to a position for higher visibility when aligning the
chassis and the container. In the absence of the above-nentioned contact
probl emin ambi-omet Wwhad aps Bhgratcoot giondract heooperiatd gy room 65 and
the trolley 80 need not be noved, but may be fixed at the center. At the
time of sizeteR¥ege,on hehewd lordnsydityes gi fRAtd dl1dMaFeiRoFéd iR accor dance
wi th the extension or ontrgﬁtion of the hoisting accessory . In the case

4
of size chahgeuskctm W14 g ©2PCHd 22PRAEN %i &k BB&W&%Q&L_Ilb are
nccessory 1ARkES THREHLESn) R Ehmthes S3F e hes  FERFEER it ons. e

accessory 1ﬁn5}e t e ano fons. As a

result, the. i 3618 AGRASEALYR 44 olcSald Lt s 40 L Pa RIESAN AhodE ment,

wireis rou n-a pl ane 1 ncluding ansverse girders lic, and

the sheaves; 14Xy clAY of ohBeBiSId PO BF983AYOh, TRYB e oA high ¢ downuar d
novenment of the 0|st|n% accessory
margin can be increased, with no trouble caused by
displacement of the trolley 80 or the hoisting
accessdry 14.more than a half of their width in the
right-and-left direction. Thus, the positioning of
the trolley 80 relative to the hoisting accessory 14
can be performed by simple feed forward control.

The trolley 80 also has a self-operating
function by which the operator moves to a position for
higher visibility when aligning the chassis and the
container.

In the absence of the above-mentioned contact
problem in uses other than involving a container, the
operating room 65 and the trolley 80 need not be moved,
but may be fixed at the center.

At the time of size change, the two transverse
girders 1lc are moved in accordance with the extension
or contraction of the hoisting accessory 14.

In the case of size change shown in Figs. 21 and
22, when the side beams 1la, 1l1lb are extended, for
example, the obligque wire ropes that support the

hoisting accessory 14 are taken up by the amounts of
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14 during size change does not occur. Hence, it becomes possible to nake

unnecessary an expandi ng/ contracting drive source for adjusting the upward
or downward position of the hoisting accessory 14. It al so becones possible
to lift the hoisting accessory 14 nearly to a height where it contacts the
transverse girder |1c, and to extend or contract the hoisting accessory 14
in the front-and-back direction in association with the forward or rearward

driving of .the transverse_girder |1c. causi the.front and rear
transver se Gl derE el%s%8ngr'av§rss% ﬁ?%‘ﬁi%?ﬁlﬁﬁg’*%ﬁﬂﬁrﬂc?ﬂsﬁﬁﬁ%i te
directionsq4a£%,l§@gégwnn transverse girder Ilc to traverse rightward and
the rear transverse girder |1c to traverse leftward, a turning notion can

be made. That 1s, riiidGColleR® EARLAGAM, DYs PRSI EBALIRE M I ropes in
opposite directions for the respective druns 58, 59 of the integral type

druns on tha fH&Ntn NGl BarohbaBsVER S WA R E0ES sld §i r@r£1a®! andy
tightening the wire rope with the left drum59 while | oosening the wire

rope with tiree sighives umbs 10fY tde t3@ ho ifstoig iad@gs ebryypeTdigy and

si mul t aneously | oosening the wire rope with the left drum59 while

t i ght eni ng ugwea il reer riopenvwatrk by aneaght off Whddhalfst hegreacessbegr al type
drum A guide systemis constituted to enable the transverse girder lic to
be noved such dhainghe immuprange does not occur. Hence, it

becomes possible to make unnecessary an
expanding/contracting drive source for adjusting the
upward or downward position of the hoisting accessory
14, It also becomes possible to lift the hoisting
accessory 14 nearly to a height where it contacts the
transverse girder 1llc, and to extend or contract the
hoisting accessory 14 in the front-and-back direction
in association with the forward or rearward driving
of the transverse girder 1llc.

By causing the front and rear transverse girders
llc to traverse rightward and leftward in opposite
directions, e.g., the front transverse girder 1llc to
traverse rightward and the rear transverse girder llc
to traverse leftward, a turning motion can be made.
That is, turning can be carried out by operating the
wire ropes in opposite directions for the respective
drums 58, 59 of the integral type drums on the front
and rear transverse girders 1llc, for example, by
tightening the wire rope with the left drum 59 while

loosening the wire rope with the right drum 58 of the
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of irts novenent can becone slightly different between the rightward
novenent and the | eftward novenent of the transverse girder |1c. An error
in the travel or stoppage of the crane can be fully corrected by
controlling the amounts of rightward and | eftward novenents of the
transverse girder | 1c. Thus, the present crane is a very capable crane
whi ch can easily correct all of errors in the positions of travel and

st oppage of the crane or chassis, and errors in storage and stacking of
cont ai ners. EHRBEohRFGEFRG B¥PROREURaRN BedimybkRPEREE lahd PO SeHE $r esent

is f f d f ' ' f | J
el Iy and CRFCHIYS Bt T E EBLHEa Grah o Lo BhPORAEAL DT Pal |
t ti : t i aut ti ith t
operator i oo it EREn A Rhe bR A AP LA G THaRAL ") nst cad

of the opergggg ?9. _nonitoring at other place, such as a centralized
control center. Tasks to be perforned are to issue directions on the

contents of work, Anguti@e-alyyt ot i%OQ;onstfi@al:eal itgﬁr@fﬁbﬂat gheovement.
Thus, burden on the operator can be markedly reduced, and a person ot her

than a skiltednkeeti€igirgan futlyo apemdtved R alltat lthd Rensase of the
full automatic crane, sem automatic sensor functions provided in place of
t he operat o6 fcabsfubfemerthe arepeigeate tslskght IThedifferent between
the rightward movement and the leftward movement of
the transverse girder 1lc. An error in the travel or
stoppade of the crane can be fully corrected by
controlling the amounts of rightward and leftward
movements of the transverse girder 1llc.

Thus, the present crane is a very capable crane
which can easily correct all of errors in the positions
of travel and stoppage of the crane or chassis, and
errors in storage and stacking of containers.

The operating actions have been described above.
The present crane is free from sway, and can perform
various actions for alignment easily and quickly.
Hence, it is suitable as a semiautomatic or full
automatic crane.

In the case of the semiautomatic crane, either
the operator rides on the operating room, or some
cameras are provided instead of the operator to do
monitoring at other place, such as a centralized
control center. Tasks to be performed are to issue

directions on the contents of work, and to carry out
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necessary functions are automatic steering along a white line for crane
travel or by magnetic guide, recognition of the state of containers in
storage by |l aser scanning or the like, and recognition of the original
position or normal position of the hoisting accessory. Next, control of
drumrotationwi || be described. In performng control, the crane systemis
pl aced on rectangul ar coordi nates, and a manual command is converted into
an actual speed.co nd on thggbasis of the coordinates of the current

posi tion oft1RBLlhaildGHERE R GFymoﬂﬁ“ée%tbeed”é'éﬁrraHquser} MRedgri®ed to set
the current tar % ﬁp S|§|on & g ut of i nual comangd means t hat
the target %%%F? B B%%ﬂn?ﬁ &H al%% afi BATPE Thdde*$er not ch
of the manug) ugdp@éé%mcq%m 31 %ﬁelg, eerda QU Ol SYigh as

control for acce ration, constant spee era fon. < 11t entally, in

rectangul ar coordlmt BRcSRQUL | Ot Fide 2% 10%&g£a5;t% drdfg speed for

hoi sting/l owering or traversing when the engt 101 W re ropes =
Lferr] and ééﬁ&ahﬂoﬁna)@ié%aa@o%ccmmﬂgohg the fohdawi Roaguad iop: 1lerr]

-[err] cos(err] -y sin(Jerr] 1[err] = x cos(Jerr] -y sin(Jerr] where 1
[er rland 1[ene] opakeatpesi thvie Al fiesl WORB trheuud F€dr epekar e mad d out .

necessary functions are automatic steering along a
white line for crane travel or by magnetic guide,
recognition of the state of containers in storage by
laser scanning or the like, and recognition of the
original position or normal position of the hoisting
accessory.

Next, control of drum rotationwill be described.
In performing control, the crane system is placed on
rectangular coordinates, and a manual command is
converted into an actual speed command on the basis
of the coordinates of the current position of the
hoisting accessory. This speed command is integrated
to set the current target position. Zero output of the
manual command means that the target position has been
reached. Thus, calculation is made per notch of the
manual command to perform command-based speed control,
such as control for acceleration, constant speed, or
deceleration.

Incidentally, in rectangular coordinates shown
in Fig. 28, calculation of the speed for

hoisting/lowering or traversing when the lengths of
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Becguse of the weight of the hoisting accessory or suspended | oad, or the
own wei ght of the wire rope, an event such as extension or sag occurs .in
the wire rope. Thus, such an event needs to be corrected using the above
equation, and the values of the I[err] and 1[err] in the equation are
substantially changed. The foregoi ng descriptions have been offered on
condition that the hoisting accessory is present. However, they can, of
course, be applied when the connection points are present on a suspended

| oad it sel fwir spopelse sddscrinpt ilgnd sgipeanf ¢ ins df alc@F©d L ghey¥anthied gantry
cranes. However, these descriptions are applicable, needless to say, to
over head t riavel ¢wgngr &t bod: ot her cranes perfornming traversal and

hoi sting/l owering.. Fig. .29 shows an exanpl e of an overhead traveling crane
applied to the prédsem -inveps@onanslina®, earlier technol ogy. According to
the exanple of the invention, adJail is laid along a building as a body
frame (al ong the ﬂnoﬁTJ%dKB#EKTMr%%m@@n of the sheet face of Fig. 29), 102
a transvers%m%%rqgr I&gingv S on t@hs rail, and sheaves 33, 34 and druns
58, 59 hoi 1*Or® oW %a = §§§n8881| d¥E Vo Yo s ehd ha widiiEaPeSad to
traverse. A%bfé%§dc §ﬁj t he wei ght of the suspended |load is inposed on the
sheaves 33, right 'and | eft ends of the transverse girder. The

vertical conmponentgQf, § 9L GSr afry d Q\Peivﬂgmf the hoisting accessory

or suspended load, or the own weight of the wire rope,
an event such as extension or sag occurs in the wire
rope. Thus, such an event needs to be corrected using
the above equation, and the values of the 1, and 1, in
the equation are substantially changed.

The foregoing descriptions have been offered on
condition that the hoisting accessory is present.
However, they can, of course, be applied when the
connection points are present on a suspended load
itself.

Also, the descriptions given thus far are
relevant to gantry cranes. However, these
descriptions are applicabie, needless to say, to
overheadtravelingcranes,andothercraﬁesperforming
traversal and hoisting/lowering. Fig. 29 shows an
example of an overhead traveling crane applied to the
present invention and an earlier technology.
According to the example of the invention, a rail is
laid along a building as a body frame (along the

front-to-back direction of the sheet face of Fig. 29},
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acts on the rail, while its horizontal conponent of force acts on the
transverse girder as a conpressive force. 1In the exanple of the earlier
technol ogy, therefore, a trolley 105 i nposes a bending force on a
transverse girder A b. In the exanple of the invention, by contrast, only
a conpressive force acts on the transverse girder, and no bendi ng works
thereon, so that the crane of the invention can be made |ightweight.

I ndustrial Applicability As described above, the present invention has

obt ai ned a PartakwdBHe PI r&ddr OVEE henatk & Ay elhing refaneandssAehORS Crane,
which [ifts a suspended | oad obliquely by the use of wire ropes stretched
fromright 3 d Jsehhdeddamaf 58, tFTansvies s gilbterr, aagdspencedtbaal,ly permits
hoi sting/lowering or traversing operation while performng anti-sway, wth
the wire rcepesabsingheosndpeatdst] icdd sachrevieerse 103In thdlsacasel. A
crane system conprising: a body franme; a hoisting accessory provided with a
connect i on P nveighki raf righe Gna®eangecdw adidng sdriviivasedchad the t he body
frame; sheaves attached to both ends, in a hoisting accessory traversing

di recti on, Fdie%lﬁeﬁp%%r 34 Ftacd 98t and left ends of the transverse

girder. The vertical component of force of the weight
acts on the rail, while its horizontal component of
force acts on the transverse girder as a compressive
force. In the example of the earlier technology,
therefore, a trolley 105 imposes a bending force on
a traﬂsverse girder 101lb. In the example of the
invention, by contrast, only a compressive force acts
on the transverse girder, and no bending works thereon,
so that the crane of.the invention can be made

lightweight.

Industrial Applicability

As described above, the present invention has
obtained a gantry crane or an overhead traveling crane,
as a rope crane, which lifts a suspended load obliquely
by the use of wire ropes stretched from fight and left
ends of a transverse girder, and which actually permits
hoisting/lowering or traversing operation while
performing anti-sway, with the wire ropes being

coordinated with each other.
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the body frame; a first wire rope attached at one end to the connection
poi nt, and passed at the other end round the drumvia the sheave | ocated at

one of the e nd wire rope attached at one end to the connection
poi nt, ﬂ iﬂmﬂﬂj ot her end round the drumvia the sheave | ocated at
t he ot I'rection opposite to the direction of the first wire

r ope; and neans attached to the body franme for noving the drumin a

direction in which the hoisting accessory ascends or descends. 2. A
crane system conprising: a body frasgsjashoi sting accessory provided with a
connection point; a wire rope w nding/unw nding drum attached to 104 t he

body frame; sheaves attached to both ends, in a hoisting accessory
traversing direction, of an upper surface of the body frame; a first wire
rope attached at enerentk toyshemcenmeatiingoi nt, and passed at the other
end round the drumvia the sheave | ocated at one of the ends; a second wire
rope attached at @ndwehy foamhe connection point, and passed at the other
end round the drumvia the sheave |ocated at the other end in a
a hoisting accessory provided with a connection
point;
a wire rope winding/unwinding drum attached to
the body frame;
sheaves attached to both ends, in a hoisting
accessory traversing direction, of an upper surface of
the body frame;
a first wire rope attached at one end to the
connection point, and passed at the other end round the
drum via the sheave located at one of the ends;
a second wire rope attached at one end to the
connection point, and passed at the other end round the
drum via the sheave located at the other end in a
direction opposite to the direction of the first wire
rope; and
means attached to the body frame for moving the
drum in a direction in which the hoistiﬁg accessory
ascends or descends.
2. A crane system comprising:
a body frame;
a hoisting accessory provided with a connection
point;

a wire rope winding/unwinding drum attached to
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direction

pul | ey, 1 irst wire rope | ocated between the drum and the
sheave{m'ﬂ M l! EI a second novabl e pulley wound with the second wre
rope | cedy e drum and the sheave at the other end; and neans

o the body franme for noving the first and second novabl e pul | eys
in adirection in which the hoisting accessory ascends or descends.

attached t

crane syst

connecti onthei bodva fistaree y ope wi ndi ng/ unwi ndi ng drum attached to the body
sheaves attached to both ends, in a hoisting accessory

traversing directsbaaves attippeedstief hoshofentdme boayafhametfiadirst wire
hed at one end to the connection point, and passed at the other

frame; 105

rope attac

opposite to the direction of the first wire rope; a first novable

3.

A

em conprising: a body frane; a hoisting accessory provided with a

end round BREeGSOREWItFavRr shegvel rechiea apfons wpprekKesenfigceaodecond wire

rope attac

direction

hed at one_end to the connection point, and passed at the other
end round £Re 8O9¥ f%2RBe sheave located at the other end in the same

as the direction of the fir ire rope; and
a f%rst wire rope a%%gghed at one end to the

connection point, and passed at the other end round the
drum via the sheave located at one of thé ends;

a second wire rope attached at one end to the
connection péint, and passed at the other end round the
drum via the sheave located at the other end in a
direction opposite to the direction of the first wire
rope;

a first movable pulley wound with the first wire
rope located between the drum and the sheave at the one
end;

a second movable pulley wound with the secondwire
rope located between the drum and the sheave at the other
end; and

means attached to the body frame for moving the
first and second movable pulleys in a direction in which
the hoisting accessory ascends or desceﬁds.

3. A crane system comprising:

a body frame;

a hoisting accessory provided with a connection
point;

a wire rope winding/unwinding drum attached to

the body frame:
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nmeans attached to the body frame for noving the drumin a direction in
whi ch t ' it g ory traverses. 4. A crane system conprising: a
body fr ﬂu ﬂ#ﬂﬂ”ﬂg"ﬂ[gﬂ”icessory provided with a connection point; a wire

rope w ndi n§/ uhwi hdihg *drum attached to the body frame; sheaves attached to
both ends, in a hoisting accessory traversing direction, of an upper
surface of the body frane; a first wire rope attached at one end to the
connection point, and passed at the other end round the drumvia the sheave
| ocated at one of shieawrrisathaskednd onbroa:lr ared af t Anhed hati saniengnd to t he
connection point, and passed at the other end round the 106 drumvia the
sheave | oc@CEETROX et BRViRFSeRd fAreRd ivare ofi ractpperasurifead odct i on of
the first wire rope; _a first novable pulley wound with the first wire rope
| ocat ed beFﬁéb&“FEé BF8Mfand the sheave at the one end; a second movabl e
pul l ey wound with t@g econd wire rope | ocated between the drum and the

sheave at the othér e‘n’fﬁt At frehRBeatitdAmdtrd A€ henBo8R% @ ®r novi ng
the first %%%nseeé:é){]gnnﬁjc\nlggll:? é)rlljclilpea}/sssé aat q:ihree%ttihoenr ier}lmio(ilr}ld the
drum via the sheave located at one of the ends;

a second wire rope attached at one end to the
connection point, and passed at the other end round the
drum via the sheave located at the other end in the same
direction as the direction of the first wire rope; and

means attached to the body frame for moving the
drum in a direction in which the hoisting accessory
traverses.

4. A crane system comprising:

a body frame;

a hoisting accessory provided with a connection
point;

a wire rope winding/unwinding drum attached to
the body frame;

sheaves attached to both ends, in a hoisting
accessory traversing direction, of an upber surface of
the body frame;

a first wire rope attached at one end to the
connection point, and passed at the other end round the
drum via the sheave located at one of the ends;

a second wire rope attached at one end to the

connection point, and passed at the other end round the
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frame; a y provided with a connection point; a wire rope
wi ndi ng/ unw 13 ached to the body frame, and having two input
shafts and two out%uts ts, said output shafts being rotatable in the
sanme direction responsive to input fromone of the shafts, and being
rotatable in opposite directions responsive to input fromthe other shaft;
sheaves attached to both ends, in a hoisting accessory traversing

di rection,dofimaniappee shedacclafatad dodhhd cdier &fd nst thersamepe
attached at one end to the connection point, and passed at the other end
round one Girekdiom mA Hrafdirectiee furthve afihetshéare QRS ed 107 at
one of the ends; and, a second wire rope attached at one end to the
connection point, aaﬁHr§5§§%ﬂaH@etm%lé?HeWOBﬁé WéﬁﬁdtPﬁebeﬁéerHFput shaft
of the drumvia_the she v% | ocated at the other end. ﬁ crane system
conpri si ngteRehbAY L in r&EbéggoFQGpFB§?3@Ha&hF a®®Bnnecti on

point; a pghr_of first sheaves installed at the

t he hoist Jg essory traverses. 5. A crane system conprising: a body

a second movable pulley wound with the second wire
rope located between the drum and the sheave at the other
end; and

means attached to the body frame for moving the
first and second movable pulleys in a direction in which
the hoisting accessory traverses.

5. A crane system comprising:

a body frame;

a hoisting accessory provided with a connection
point;

a wire rope winding/unwinding drum attached to
the body frame, and having two input shafts and two
output shafts, said output shafts being rotatable in the
same direction responsive to input from one of the shafts,
and being rotatable in opposite directions responsive
to input from the other shaft; ‘

sheaves attached to both ends, in a hoisting
accessory traversing direction, of an upper surface of
the body frame;

a first wire rope attached at one end to the
connection point, and passed at the other end round one

of the output shafts of the drum via the sheave located
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connection point; a wire rope w nding/unwi nding drum attached to the body
frarﬁu{ﬂgﬂ,m ' two i nput shafts and two output shafts, said output
shaf ﬂaﬂgﬂﬂe in the sane direction responsive to input fronone of
the shaf‘ts. am i rotatable in opposite directions responsive to input
fromthe other shaft; second sheaves attached to both ends, in a hoisting
accessory traversing direction, of an upper surface of the body frame; a
first wire rope attached at one end to one end, in the traversing
direction, £ @me uppetheureihnate; adnd he body frame, and passed at the other
end round one of the output shafts of the drumvia one of the first sheaves
and the second sheaveeqrndi dédeomopesiadetavieed theoore egrttl tof the first
wire rope has been attached; and a second wire rope attached at one end to
t he ot her I@8hneckihdn Painke epdverssagd atridee iobhevfendhe appdrthsurface of
t he body frame, and passed at the other end round the other output shaft of
the drum viethee oukert shed tspdadd aaftruhevsachha sheave posAtRY on a
si de where the one %gd of tpe second wire rope has been attached. 7.
The crane SfstERfoPtasy of claims 1 to 5, wherein wire rope |ength
adj usting ans izhprovided bg%ﬁpen t he. connection point and the first wre
0

rope and/ or® bet wedh Tha"Coning FPB M SHAE t he second wire

a body frame;

a hoisting accessory provided with a connection
point;

a pair of first sheaves installed at the
connection point;

a wire rope winding/unwinding drum attached to
the body frame, and having two input shafts and two
output shafts, said output shafts being rotatable in the
same direction responsive to input fromone of the shafts,
and being rotatable in opposite directions responsive
to input from the other shaft;

second sheaves attached to both ends, in a
hoisting accessory traversing direction, of an upper
surface of the body frame;

a first wire rope attached at one eﬁd to one end,
in the traversing direction, of an upper surface of the
body frame, and passed at the other end round one of the
output shafts of the drum via one of the first sheaves
and the second sheave provided on a side where the.one
end of the first wire rope has been attached; and

a second wire rope attached at one end to the other
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rope. 8. The crane systemof claim6, wherein wire rope | ength adjusting
nmeans i s provi ded between the body franme and the first wire rope and/or

bet fir and the second wire rope. 9. The crane system of
cl aWjﬂHﬂlﬂﬁﬂ"ﬂr’H the drumis provided with taper portions; and the
first+a thenseeond wire ropes are passed round the taper portions so that
when tensions on the first and second wire ropes equal, portions of the
first and second wire ropes passed round the drum have the sane dianeter,
and when t eisd onisn drthd herdvessingdd seeondow,r  fr ahesugpenosuedfuade a
portion of the wre rope passed round the drum and undergoi ng the higher

t ensi on hasfa tdreabloehvdiL aameer an@hphesagoati dhefo thewn ered opapad $dk r ound t he
drum and undergoing the |ower tension has a |arger diameter. 109 10.

The crane syEtemftrny shid top fcllae g um vd asthaheleeh files & 6Mmeadtd on points
are provided at four sites at the four corners of the hoisting accessory;
and two of &b HHRRRSORSr FREBBAIPREVEGahOconrsts Hheid e &1 at t ached

to each of th ifgu corners f Ihe_bodg rame. 11. The crane system of
cl aim 6, \A/r?é“r‘gl?l tﬁB céﬁﬁé’&cf)dﬁlb%lﬁ?g \/\;?élsg%erf‘er‘f&?ti"s?cgﬁgaves are
'nstalled aye provded. at, Loyl s#ehP% AladM®h8U6C 218 1 to s,
wherein
wire rope length adjusting means is provided
between the connection point and the first wire rope
and/or between the connection point and the second wire
rope.
8. The crane system of qlaim 6, wherein
wire rope length adjusting means is provided
between the body frame and the first wire rope and/or
between the body frame and the second wire rope.
9. The crane system of claim 1 or 2, wherein
the drum is provided with taper portions; and
the first and the second wire ropes are passed
round the taper portions so that when tensions on the
first and second wire ropes equal, portions of the first
and second wire ropes passed round the druIﬁ have the same
diameter, and when tensions on the first and second wire
ropes do not equal, a portion of the wire rope passed
round the drum and undergoing the higher tension has a
smaller diameter, while a portion of the wire rope passed
round the drum and undergoing the lower tension has a

larger diameter.
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of the hoisting accessory; and two of the second sheaves corresponding to
t he f| e attached to each of the four corners of the body
frarre @m&&% system of claim 10, wherein a group of the first
wre rope of the second wire ropes stretched between the
connection points at the four sites and the correspondi ng sheaves are
parallel to the traversing direction when viewed as a plan view 13. The
crane systemof claim1l, wherein a group of the first wire ropes and a
group of the secomheniceamepeygssencodthecthbetneeaft héabady If riames, and t he
first sheaves and between the first sheaves and the correspondi ng second
sheaves arevlparalhel to the traversing direction when viewed as a pl an
view. 14. The crane systemof claim10 or 11, wherein 110 . a |length of
t he hoi sting acceddwt EAMEL H R A9 Tt p Preitiall ded tat tiadlE SAF&Si ng
direction is greater than a length of a suspended |oad. 15. The crane
syst em of cﬁtali?ﬁﬁzfowliercé’irﬁlecrrﬁa %if-o%e podgd ing ﬁc%ﬁ?%"ﬂﬁpe@n& ret ched
fromthe connectl ﬁ arra ed at_ two site he traver5|ng

€o B

direction to the Fna eﬁveéuﬁﬁ%ei%?ﬁaFBH €the same length
wggeygfﬁgdﬁa@%ggéy B3l VP2 & °5L £ QBRI LR e (599639' EH' aleglig the

corners of the body frame.
11. The crane system of claim 6, wherein

the connection points where the first sheaves are
installed are provided at four sites at the four corners
of the hoisting accessory; and

two of the second sheaves corresponding to the
first sheaves are attached to each of the four corners
of the body frame.
12. The crane system of claim 10, wherein

a group of the first wire ropes and a group of
the second wire ropes stretched between the connection
points at the four sites and the corresponding sheaves
are parallel to the traversing direction when viewed as
a plan view.
13.. The crane system of claim 11, wherein

a group of the first wire ropes and a group of
the second wire ropes stretched between the body frames
and the first sheaves and between the first sheaves and
the corresponding second sheaves are parallel to the
traversing direction when viewed as a plan view.

14. The crane system of claim 10 or 11, wherein
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the group of the second wire ropes stretched fromthe connection points
arrangmt two sites in the traversing direction to the correspondi ng
c

sheav ﬁ’lm,m u nd of the sane | ength when viewed as a vertical cross
secti i ﬁ ,Ei cular to the traversing direction. 16. The crane
system of claith 18, wherein the group of the first wire ropes stretched
fromthe first sheaves arranged at two sites in the traversing direction to
t he correspondi ng second sheaves are parallel and of the sane |ength when

vi ewed as a verti calletwgdds ofethednal swiny petpepdirquiara da ride: itaraver si ng
direction; and the group of the second wire ropes stretched fromthe first
sheaves ar rmageedndictvarsitteestliian theveraiegsidig et echi 08 goerier
correspondi ng second sheaves are parallel and of the sanme | ength when

vi ewed as athvantacaengfh of & og¢seerdedndload .ew perpendicular to the
traversing direction. 17. The crane_system of claim 10, wherein the
connecti on boi nts Ht® GHIRBI evsdeds ab ekatndlér #BeLaE in a direction

per pendi cular to the traversi di rection;, and the sheaves are novable so
as to extend or comt¥ &°h %Pgﬁhree(f'tliroﬁ”?: perfergR& %tﬁ%tcfslh%dtfr%ﬂf%r si ng

direction. %gé cogg%c%ﬁ%ﬂinyfﬁgg]g%rgh@ég:%% ngrgkges in the

traversing direction to the corresponding sheaves are
parallel and of the same length when viewed as a vertical
cross sectional view perpendicular to the traversing
direction; and

the group of the second wire ropes stretched from
the connection points arranged at two sites in the
traversing direction to the corresponding sheaves are
parallel and of the same length when viewed as a vertical
cross sectional view perpendicular to the traversing
direction.
16. The crane system of claim 13, wherein

the group of the first wire ropes stretched from
the first sheaves arranged at two sites in the traversing
direction to the corresponding second sheaves are
parallel and of the same length when viewed as a vertical
cross sectional view perpendicular to the traversing
direction; and

the group of the second wire ropes stretched from
the first sheaves arranged at two sites in the traversing
direction to the correspondiﬁg second sheaves are

parallel and of the same length when viewed as a vertical
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the connection points are novable so as to extend or contract in a

di r eGtl rpendi cular to the traversing direction; and portions of the
firsiaw@ﬂﬂﬂg #ﬂﬁtw he second wire rope nounted on the body frame, and the
seco ! i Wbvable so as to extend or contract in a direction

per pendi cular to the traversing direction. 19. The crane system of claim
10 or 11, wherein neans for turning the hoisting accessory in a horizontal

pl ane is provided. 20. A crane system conprising: a body frane; a

hoi sting agee@wssPrykdr Dvhdedviieih peaipacdienlpei rbs tale fttHvetsesgat four
corners; wire rope w nding/unw nding druns attached to both ends, in a
traversi ngddirregttticmn, of an upper surface of the body frane; 112 a group
of first wire ropes attached at one end to the connection points, and
passed at tilfe ot h&heenmdt armingly$hemdedmclledat ekl atwbhaeedh t he ends in the
sanme direction for all the wire ropes; and a group of second wire ropes
attached at one efifiet gonRecEdMiePPidt SparrtBOVahdepas sl tat ekkenst her end

round the drum |l ocated at the other, end in the same direction for all the
Wire ropesoREontrackr jheds PSR idiprP8rRENdd WIRF franghe

traversing direction; and

the sheaves are movable so as to extend or
contract in a direction perpendicular to the traversing
direction.
18. The crane system of claim 11, wherein

the connection points are movable so as to extend
or contract in a direction perpendicular to the
traversing direction; and

portions of the first wire rope and the second
wire rope mounted on the body frame, and the second
sheaves are movable so as to extend or contract in a
direction perpendicular to the traversing direction.
19. The crane system of claim 10 or 11, wherein

means for turning the hoisting accessory in a
horizontal plane is provided.
20. A crane system comprising:

a body frame;

a hoisting accessory provided with connection
points at four sites at four corners;

wire rope winding/unwinding drums attached to
both ends, in a traversing direction, of an upper surface

of the body frame;
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a ho accessory provided with connection points at four sites at four
corn WEI m, ched to both ends, in a traversing direction, of an
upper« [ﬂaﬂbody frame;, a first wire rope mnndlng/unmnndlng drum
attached to t e Body frane; a second wire rope w nding/unw ndi ng drum
attached to the body frame; a group of first wire ropes attached at one end
to the connection points, and passed at the other end round the first drum
via the sheave | ocated at one of the ends in the same direction for all the

wire ropes; and aagg@éipdlo fSeGaEt Wiiee NOPSSs aht eahRddaktoBaccR@hd 0 the
connection points, and passed at the other end round the drumvia the

sheave | ocaiced i ddenetbtonepdintst,harshmaskdé@cit obhbobtaklr el wire
ropes. 113 22. A crane system conprising: a body frane; a hoisting
accessory proauidiethev dhum towad¢eld @t poientof atlpai endé inr sheslsaaees
installed at the connection point; a first wire rope w ndi ng/ unwi ndi ng drum
attached t olitrteec thively fﬁanéllaﬁﬁﬁxWKtamrQPE§peamdmhng/unmﬁndlng drum
attached to the body frane;
a group of second wire ropes attached at one end
to the connection points, and passed at the other end
round the drum located at the other end in the same
direction for all the wire ropes.
21, A crane system comprising:
a body frame;
a hoisting accessory provided with connection
points at four sites at four corners;
sheaves attached to both ends, in a traversing
direction, of an upper surface of the body frame;
a first wire rope winding/unwinding drum attached
to the body frame;
a second wire rope winding/unwinding drum
attached to the body frame;
a group of first wire ropes attached at one end
to the connection points, and passed at the other end
round the first drum via the sheave locéted at one of
the ends in the same direction for all the wire ropes;
and
a group of second wire ropes attached at one end
to the connection points, and passed at the other end

round the drum via the sheave located at the other end

in the same direction for all the wire ropes.
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.second sheaves attached to both ends, in a hoisting accessory traversing

directi Wl““t\‘mm“Furface of the body frame; a first wire rope passed
at one‘ﬂ“““r t ilrst drum and passed at the other end round the
second drurh vita f'he®*second sheave | ocated at one of the ends and via one of
the first sheaves; and a second wire rope passed at one end round the first
drumin the sane direction as the direction of the first wire rope, and
passed at the other end round the second drumvia the second sheave | ocated
at the other.end andnaree tdesbémecomprsisisigeave in a direction opposite to
the direction of the first wire rope. 23. A crane system conprising: a
body frame; a hoi ¢t bafivcEeamery provided with a connection point; 114 a
pair of first sheaves installed at the connection_goint; a wre rope

wi ndi ng/ unwi ndi ng 2dPQHRSERIEE REF DS RE Doeyidednwithngd ravPa§tL®® i nput
shafts and two output shafts, said output shafts being rotatable in the
sane direcPiPditresponsive to input fromone of the shafts, and being

rotatable in opposite directions,responsive, to_input, from.the other shaft;
a pair of second Sh&R/eS %ftgiﬁﬁﬁ F§Q§¥ﬂF(ﬁnfﬁﬁ298ﬁd§Fi % hoi sting

accessory %gaggg{pgndbgggkuon, of

a first wire rope winding/unwinding drum attached
to the body frame;

a second wire rope winding/unwinding drum
attached to the body frame;

second sheaves attached to both ends, in a
hoisting accessory traversing direction, of an upper
surface of the body frame;

a first wire rope passed at one end round the first
drum, and passed at the other end round the second drum
via the second sheave located at one of the ends and via
one of the first sheaves; and

a second wire rope passed at one end round the
first drum in the same direction as the direction of the
first wire rope, and passed at the other end round the
second drum via the second sheave located at the other
end and via the other first sheave in a direction
opposite to the direction of the first wire rope.
23. A crane system comprising:

a body frame;

a hoisting accessory provided with a connection

point;
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an upp e of the body frame; a first wire rope attached at one end
to Onemnﬂrw ,E 'I‘I‘Hersi ng direction, of an upper surface of the body
frame, ¢ I'fHe other end round one of the output shafts of the
drum via one of the second sheaves provided on a side where the one end of
the first wire rope has been attached, one of the first sheaves, and the

ot her second sheave provi ded on the side where the one end of the first
wire rope has been attached; and a second wire rope attached at one end to
the other end, inatpain fersingtdeheaviesn,irgftahtedppér the face of the
body franme, and passed at the other end round the other output shaft of the
drum vi a of®TeTedHECReBBABsheaves provi ded on a side where the one end of
t he second wire rope .has been att%che , the other first sheave, and the

other second shea®e“IrSvitdRE dHtRRENE] HEWMRE ALY e WRe2 BRECHFS K€ second
i h tached. 1 . 24. Th t | ai m 23,
wher ei 't he REoreY | SRSy nER WA E Thet 17 LRPUeRHAL LR S PHFHPI ad ar o
i ded at_ f it t h | St ; th
econd oyl sy, sel®s bOYRuSPEREFRelho L BE LA LOBRBRE IR0 o) "

T e T N e
and second JMd &d ORgSr & ££ 8RSk heopRd A IgNS O 1 6A8 F¥8ponsive
to input from the other shaft;

a pair of second sheaves attached to each of both
ends, in a hoisting accessory traversing direction, of
an upper surface of the body frame;

a first wire rope attached at one end to one end,
in the traversing direction, of an upper surface of the
body frame, and passed at the other end round one of the
output shafts of the drum via one of the second sheaves
provided on a side where the one end of the first wire
rope has been attached, one of the first sheaves, and
the other second sheave provided on the side where the
one end of the first wire rope has been attached; and

a second wire rope attached at one end to the other
end, in the traversing direction, of the.upper surface
of the body frame, and passed at the other end round the
other output shaft of the drum via one of the second
sheaves provided on a side where the one end of the second
wire rope has been attached, the other first sheave, and
the other second sheave provided on the side where the

one end of the second wire rope has been attached.
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such that *t he r of one of the output shafts and the shaft center
of the other outpdt s are arranged parallel in the traversing
direction, and two of the first wire ropes passed fromthe second sheaves
at the two sites on one end side of each of the two transverse girders and
wound round one of the output shafts of the drum placed on the sane
transver se2di.-r der Thee cwamed sgatenro€ablyin 28 r egpeceéino a |ine passing
through a center of a length of the one output shaft; two of the second
wire ropes passedtheoiripeckéesmeshbavdsere the flwstssheaves ahe ot her end
side of each of the two transverse girders and wound round the other out put

shaft of tRBSEPIMEST 3EEIPBAVEREdsakel A4B Sites afsibesEoYr reRFRGEE wound

symetricallLy with respect to a |line passing through a center of a length
of the oth8F Gg%bBF) ﬁ&?? AHEECREMr st wire ropes and the second wire

d d t trj. ith t t I
bagei ng thr ough atRancar it SESs GPrakamad e {0 hEReraE T r ders. 26,
Th f i 5 I ir
ol dable | HiEat b arh g e LA L L Ca By bl SUBKB BN f fobRelr”

traversing direction at both ends of two transverse

transverjﬂ a/ fers of the body franme. 25. The crane system of claim 24,
wher ein W Waced at the mddle of the two transverse girders

girders of the body frame; and

mounting portions, at one end, of the first and
second wire ropes are opposite end portions of the two
transverse girders of the body frame.
25. The crane system of claim 24, wherein

the drums are placed at the middle of the two
transverse girders such that the shaft center of one of
the output shafts and the shaft center of the other
output shaft are arranged parallel in the traversing
direction, and two of the first wire ropes passed from
the second sheaves at the two sites on one end side of
each of the two transverse girders and wound round one
of the output shafts of the drum placed on the same
transverse girder are wound symmetrically with respect
to a line passing through a center of a length of the
one output shaft;

two of the second wire ropes passed from.the
second sheaves at the two sites on the other end side
of each of the two transverse girders and wound round

the other output shaft of the drum placed on the same
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27. The crane system of claim25, wherein the two transverse girders can

I ntegrall ' Irection at right angles to the traversing
directi onﬂ"ﬂiﬂﬂ”"ﬂﬂmﬂﬂﬂe system of claim 26, wherein a portion of the
body frane ssuppokt ransverse girders is a building. 29. The
crane systemof claim 24, wherein a group of the first sheaves arranged
parallel in the traversing direction, and a group of the correspondi ng
second sheaves provided at both ends of the transverse girder are | ocated
in the santruastiesse @igsiesectd opwund siyametivieeal hy Wi tecrespecso. The
crane systemof claim29, wherein the distance between the first sheaves
arranged phPaPRl éinen Rafs inravEREPHghdRr eenit@T iof tthel el acft hBedi st ance
bet ween the second sheaves %t the two sites 117 arranged at both ends of
the transveESE&TGiFHRUL 33021 TRE:r ane system of clai m 24, wherein the
connection points ble so as to extend or cqgﬁiact In_a direction at

re_mv n
right angles to tﬁgetféﬁa'i%kf%i?%%??oﬁ?daﬁgepﬁﬁﬁ BEEEhEOPFPst wire
e e HAEPUs B P S LR AR DO R B e
right angl%% 5015%% b%@@%ﬁﬂrgﬁfgﬁfﬁtéqgenter of a length of each
of the transverse girders.
26. The crane system of claim 25, wherein
the two transverse girders are slidable in a
direction at right angles to the traversing direction.
27. The crane system of claim 25, wherein
the two transverse girders can integrally travel
in a direction at right angles to the traversing
direction.
28. The crane system of claim 26, wherein
a portion of the body frame supporting the
transverse girders is a building.
29. The crane system of claim 24, wherein
a group of the first sheaves arranged parallel
in the traversing direction, and a group of the
corresponding second sheaves provided aﬁ both ends of
the transverse girder are located in the same vertical
cross section in the traversing direction.
30. The crane system of claim 29, wherein
the distance between the first sheaves arranged
parallel in the traversing direction is the same as the

distance between the second sheaves at the two sites
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32. The crane system of claim 24, further including: a rotating plate
provi i"ﬁtﬁﬂﬁond sheaves | ocated at each of four sites in both end
porti ﬂ I ﬂ H)ml ansverse girders, and supported rotatably about a
centrals pertton"theréof in a vertical plane; a nmenber for |ocking a
rotation of the rotating plate; and turnbuckles attached at one end to both
ends of the rotating plate, one end of each of the first wire ropes passed

over the second sheaves, or one end of each of the second wire ropes passed
over the secomhgtdantsbbéihngralis aghetheotirhesotdrere epilrdéreach of the

t ur nbuckl es. 33. The crane system of claim24, wherein a trolley novable
in the traddrsing Tdig Xans $§S§|e§\/iocfedﬂmlm hed4 uppbersdmf ace of the body
frame. 118 34. The crane system of claim 33, wherein an anti-sway

mechani sm for prevét FREFSERA I PP i ariconoyeblieghe andiesxtenche

traversing directjon is.provided between the hoisti accessory and the
trolley. 3%F C(N‘trﬁﬁ%& g s?erﬂ%%%?+%ﬁ‘n@ft F1i65dy Fr%hes 1EaOhE}c')‘?ti ng

accessory g{q¥%%§gi§étQi%%Qﬂﬁ%%{g?ag ints at four sites at four corners; a

pai r of first eav Insta each of the
portions of the first wire rope and the second

wire rope mounted at one end to both ends of the
transverse girder, and the second sheaves are movable
in a direction at right angles to the traversing
direction.
32. The crane system of claim 24, further including:

a rotating plate provided belqw the second
sheaves located at each of four sites in both end
portions of the two transverse girders, and supported
rotatably about a central portion thereof in a vertical
plane;

a member for locking a rotation of the rotating
plate; and

turnbuckles attached at one end to both ends of
the rotating plate,

one end of each of the first wire ropes passed
over the second sheaves, or one end of each of the second
wire ropes passed over the second sheaves being attached
to the other end of each of the turnbuckles.
33. The crane system of claim 24, wherein

a trolley movable in the traversing direction is

provided on the upper surface of the body frame.
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conneﬂv pnts; a first wire rope w ndi ng/ unwi ndi ng drum attached to the
body M”ﬁ@l m ire rope w ndi ng/ unwi ndi ng drum attached to the body
frame;” a palcr d sheaves attached to each of both ends, in a

hoi sti ng accessor§ ttaversing direction, of an upper surface of the body
frame; a group of first wire ropes attached at one end to one end, in the
traversing direction, of the upper surface of the body frame, and passed at
the other end round the first drumin the same direction for all the wire
ropes via dhe of The SEBBARJ SHFdRResChrovadrd3dn ahgmrimhere said one end
has been attached, one of the first sheaves, and the other of the second
sheaves provi ded ¥ ¥helsFPHBYWHEFE AR G dHE YRRt bRensWaYathed; and 119

f d i ttached, at d to.the oth d, inth
tr aver si ng HF FECTOEN 2 tof THE" (BBS® SuFf abhC of tERETBIRP (HAEL LA passed at
the oth d { in th direct) Il the wi
ropes vi & SRePEPUIns L RSHFER EbEIhER il Trc Py Bet i 4 one end

has been a{%gg@ggu the other of the first sheaves, and the other of the
second sheaves provided on the side where said one end has been attached.

36. The gsane systephefl s¢lstidR leoprBsiflg:> 6. 20,

a body frame;

a holsting accessory provided with connection
points at four sites at four corners;

a pair of first sheaves instélled at each of the
connection points;

a first wire rope winding/unwinding drum attached
to the body frame;

a second wire rope winding/unwinding drum
attached to the body frame;

a pair of second sheaves attached to each of both
ends, in a hoisting accessory traversing direction, of
an upper surface of the body frame;

a group of first wire ropes attached at one end
to one end, in the traversing direction, of the upper
surface of the body frame, and passed at the other end
round the first drum in the same direction for all the
wire ropes via one of the second sheéves provided on a
side where said one end has been attached, one of the
first sheaves, and the other of the second sheaves

provided on the side where said one end has been

attached; and
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21, 22, 23 or 35, wherein a suspended |oad carried by the hoisting
accesso”w,ﬂwm"' ' . 37. The crane systemof claiml1, 2, 3, 4, 5, 6,
20, 21, ’r@’rly’erei n the body frame is nobile. 38. The crane
systen1of claim?® 2, 8, 4, 5 20, or 21, wherein the connection point or
connection points is or are directly provided on a suspended |oad as a

repl acenment for the hoisting accessory. 39. The crane system of claiml,
2, 3, 4, 5, 6, 20, 21, 22, 23 or 35, wherein a second hoisting accessory
fol | owi ng the hoi 8t #EguRceEsseEpnanyicgpappesoptiached 8§ an€ 88Scendi ng
relative to the hoisting accessory is provided bel ow the hoisti %
accessory. tep¢he offer "enge b?aﬁées§§ﬁgﬁﬁﬁlqﬂzﬂ#ﬁquFoéf ﬁﬁngln a
nounting portion for. nount of the.drum the sheaves, dt drum novi ng
Toans 19 | KBRS IREAE Y Bier BRGYr SORE) HRY RARSEN &b RS BYBFEng | n &
direction at yight angles to ft aversing_direcgtion.qf t h§ting
accessory.e&f{I%Lu¥ﬁ59§?§ﬁ59§§£$g%#% ?bﬁgﬁnﬁfmgrgifeﬁﬁgfgfEﬁghgéénting

portion forth?(ﬁz}]é;%%egh@igraﬁh bhe e RS n #nch dhee ggp'v@d@w ey

nmovi ng neans y frame Is a transverse girder cap e of traveling
Ina on a side where said one end has been attached, the other

of the first sheaves, and the other of the second sheaves
‘provided on the side where said one end has been
attached.
36. The crane system of claim 1, 2, 3, 4, 5, 6, 20,
21, 22, 23 or 35, wherein

a suspended load carried by the hoisting
accessory is a container.
37. The crane system of c¢laim 1, 2, 3, 4, 5, 6, 20,
21, 22, 23 or 35, wherein

the body frame is mobile.
38. The crane system of claim 1, 2, 3, 4, 5, 20, or
21, wherein

the connection point or connection points is or
are directly provided on a suspended load as a
replacement for the hoisting accessory.
39. The crane system of claim 1, 2, 3, 4, 5, 6, 20,
21, 22, 23 or 35, wherein

a second hoisting accessory following the
hoisting accessory and capable of ascending and
descending relative to the hoisting accessory is

provided below the hoisting accessory.
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direction at right angles to the traversing direction of the hoisting

_ accessmmlmiu) rane systemof claimb5, wherein a nounting portion
for no "m ﬂmm and the sheaves to the body frame is a transverse
girder Capablle of tsraveling in a direction at right angles to the
traversing direction of the hoisting accessory. 43. The crane system of
claim®6, wherein a nounting portion for nmounting of the drum the second
sheaves, and the one end of each of the first and second wire ropes to the
body frane4ios a t Thesversse giysleemcapableiaf 1 rawed nghemeandi recti on at
right angles to the traversing direction of the hoisting accessory. 44.

The crane system sfmehatdnZ0powtidioal Aox mountiimy pdr thendtum, nbheti ng of
the drunms to the body frame is a transverse girder capable of 121

travel i ng PhReAVETedIdFR dGhRoFidiedaad s e thevbpsivngT@feedfi on of the
hoi sti ng accessor%, 45. The cran%_systen1of claim?21, mhergLn a nounting

portion fof RBAREVST X HHFELTheaPaLle pd fraveldntn At heCEEPBnd drum to
the body franme .is a transverse . qirder_capable af. travel. in_a direction
at right afgl &d G (FRILFAVGPeitlS diTaveT onndr WA SHAQt %G BBfessory. 46,
Th tem of cl ai ., Wh [ ti ti f ti f th
fi?sfé?ﬂﬁ]%%%slgéb gcé&ﬁ%%%y. erei n anmounti ngportion fornountingo e

41. The crane system of claim 2 or 4, wherein

a mounting portion for mounting of the drum, the
sheaves, and the movable pulley moving means to the body
frame is a transverse girder capable of traveling in a
direction at right angles to the traversing direction
of the hoisting accessory.
42, The crane system of claim 5, wherein

a mounting portion for mounting of the drum and
the sheaves to the body frame is a transverse girder
capable of traveling in a direction at right angles to
the traversing direction of the hoisting accessory.
43, The crane system of claim 6, wherein

a mounting portion for mounting of the drum, the
second sheaves, and the one end of each of the first and
second wire ropes to the body frame is a transverse
girder capable of traveling in a direction at right
angles to the traversing direction of the hoisting
accessory.
44, The crane system of claim 20, wherein

a mounting portion for mounting of the drums to

the body frame is a transverse girder capable of
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the-second drum and the second sheaves to the body frane is a transverse
gi rder capzagﬁ of traveling in a direction at right angles to the

traversing W”!mmﬂ hoi sting accessory. 47. The crane system of
cl ai m 35, e '” portion for nmounting of the first drum the

second drum the secbnd sheaves, and the one end of each of the first and
second wire ropes is a transverse girder capable of traveling in a
direction at right angles to the traversing direction of the hoisting
accessory. tg#gvelimheinrandispstdmmofatanyight ehgdles rm 4théo 47, wherein a
Eg;tlon Oft&g%;¥¥?%érgfﬁegggggwggm%ﬁgghég2Q§¥§rZiéggggiy!S a burlding.
45, The crane system of claim 21, wherein
a mounting portion for mounting of the sheaves,
the first drum, and the second drum to the body frame
is a transverse girder capable of traveling in a
direction at right angles to the traversing direction
of the hoisting accessory.
46. The crane system of claim 22, wherein
amounting portion for mounting of the first drum,
the second drum, and the second sheaves to the body frame
is a transverse girder capable of traveling in a
direction at right angles to the traversing direction
of the hoisting accessory.
47. The crane system of claim 35, wherein
amounting portion for mounting of the first drum,
the second drum, the second sheaves, and the one end of
each of the first and second wire ropes is a transverse
girder capable of traveling in a direction at right
angles to the traversing direction of the hoisting
accessory.
48. The crane system of any one of claims 40 to 47,
wherein

a portion of the body frame supporting the

transverse girder is a building.
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