; e3emdn| 6Tdj ~M BACKGROUND OF THE I NVENTION 1. Field of the Invention The
present invention relates to a crane apparatus which is used, far exanple,
as a transfer crane of port cargo handljng equipnment. 2. Description of the
Rel ated Art A conventional transfer craneithas;a gate shaped body frane,
which can travel by a plurality of traveling tst,n the top of the body
frame, a trolley can nove trans&ersel y) On the troIIey a rotationally
drivabl e takeup drumis borne A ﬁé‘i(sﬁ accessory is attached to the Wer

end of a plurality of |oad suspendr ng Pe oo wound off fromthe ta ﬂﬁ/ll
drum Thus as theltrol, ey noves an the body fr Aryglspended | oad hel /I///]

the hoisting accessory 1 &dw traversed. Wien the takeup'@umis *G000g+

rotationally driven at a pre etté'remmﬁd stop position of the trolley to take
up or pay out the plural Mé%ropes temel-lsmspended | oad can be noved
upwar ds or downwangg :é\rth t he %fmn/@-'descrl bed conventional crane
apparatus, rails are d g’n trans %@aelg rders placed on the body
frame, and t he trapley is sup tle;d the ral’l $elhp gonsi deration of the
wei ght of the rails, %melrght of théaqrrofrdley or the wei g ht.,of the 2 ~

QCT 2| suspendé€d | i npal ed @ gdiey hoi sting BOr not T8ley t he
transverse girders and &dre: y frarre gy ln Iso t he ent%l$eacgfane appar at us
nust have great rigidify, in uc‘?lngt e s| guapd,eatheavy we ’@ﬂhferV\hen
the trolley is noved | t@ma{, and sto‘g%g a predeterm ned position,

with the susp héedd gad bei ng ﬂé@da by the h0| stqlrritg accessory, sway occurs
in the hoi stltng accesggd/yfagﬂ t he susﬁEﬁde(f oad owng to an inertial force
in the lateral adlffrle ,J{i Thi 's'rﬂhycﬂoes not sé}l’talne; glm ckl y To prevent
sway of the lppr sting c‘& gspLy and the %lmspg ged | oa e trolley
stops, the tro‘”éyyh@ to be MoVl g, a slaw |Irlce a Io%g tine is
required fogowork t he w@pkreeffl ci ency tepl BW. As a sb Htflaorj o the

above- nent i oned r}m;lall g} a cra é“@m@arat us as § @vvbodfor exanpl €€ in FIG 9
is available;Jn this corfleaint J:EI cr arel paratus é’ Iﬁ”ewaln FIG 4 left
and right travelr’s‘@ & ups 10l as a pal eft andight

hoi sti ng deress ? drum; foBy a 109 aspadparnrlare ratét ,y asupported an
the top of a gaté! mp d body ra?rleta/@a ¢l ut che§ !PQz'm nd 3

respect i véhy, tapd are rojtaaisog LIy drivaBl &oby, deft and rﬁlght drive notors
| 07 and 10a as ‘f)@ldru"ﬁ rst ri Sﬁﬂla@d eft travelrcsve@r re ropes 109 and
110 as a“paime have an erd fl’aklgn up by t etlr @YEL ses drur?sd P32 jand 101., and

have the_ot her enﬁuepaﬂa ted to & tihgh connectl ﬁ’g’qmrg gn 119 ona 23
OCT 200F°3R tagr 113 V Sheg@t sndata %hpa%e‘;s 111 an

respectj éely Se ﬁdseu ht and I biryay grser W e Qq]}é]ﬁ and 116 as a
pai r hav én&ne@g t aken up rle] travers . 102 and 194y and have the
ot her Qr&d connect®® req Nealeq J ef t corth Bakioy g ortion I?LQLQCQ@ gijhe traverser 113
via ri ght lﬁgt sheave§"‘]&1179(ﬁ 2 11 8, rtgllvel y. Furf’ﬁéfr nore, right
and IQ:MS hoi sting ¥€cesp Oé% wire 8|§>epo ? and 1tadsi g, r have an end

besggry drums 19

t aken up 9111113@ lrlxm sting anamg %03 an ave the ot her
end passed over pog ti on rope d@lﬂaqy 126 and Zbrw %V ght and | eft

sheaves 122 amgy123 and r Ghtm Ieft sh ddesrcip4 and 125Yof the traverser
113, aphpd t hen conné Eegb o connec i ons §'artd13129 of the traverser
113. Frorﬁaclhesro e, loul I ey erpe d 127 a Hbﬁ“sdéwccessory 130 capabl e of
hol di cont ai n ads peed to provide

T 48, suspende ed-bas t her
rails and” & gld Eé on tFn b@dy grarre SI Aé\fl ght on the body frane
i s Pedyg g t he crafg %géat us cgnobemg e corrpa @rgh i ght - wei ght .
Besi des, tﬁéltl@av\e\iser vdn@l} support t"lﬁesslgm ting accessory 130, is
suﬁparltsed %y the wiRecsgp fe]:é 109, f’ﬂ)tra;; . 116 § Tteg st wo separ at ed
connecti’n |§0Wblig ? 114 and®149, Hence S\?Hylofsd e hoisting accessory 130
and the suspende oad (G, ie to t RePrf rtﬂgrtl al fortiey suppressed, and the
work efficiency is increas eroll @ight o

y/ or th r the

We i
lght of the
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: - 2 3 0cCr 2002 above,
. atus described -3 d C be W
TR G e TR Be2SST 155 and e stsmen | aad C b
the weig ting access
T (he"rone s 1 of The sl ng aecessor 0 T LAY 2 0py
121 will be: \évo;ﬂ(}; nd t he ropgppgml‘ BESHEZR a_.l’ll_d T (W2) cosAz/sin
sisron ot i g 1ol o o s, e o Tt
traverser w cos61/sinCél g+ . nd”AbYj sid he
o112 e e o st 8P g opd T mnteny o S T "GP
61 is es 110, a-a 110’ &and t he
angl e of each of trll]fl\g‘firt A hdsgjpraverser” w ﬁéuﬁolﬂﬁz%l ) and];_g] nd 116
tensions T1R andp’ng f t he se[g dlarr%\éerser wrer and 120, and the
rope tensions T2 e 61 of g’é@ﬁle e wirero elszelQﬂl ré?é;,avyh@ versing
vary with the an bfdtte i 1 o ropes 180 vers 130d 121, namelgavyng,jpaversin
angl e 8z 0]1: Sﬁc hoi st i ngfma&%émm/ 30. Were §1rtaud Congjt Sftorpy A)
position o o bdckgspr [e rOpes%l’fO rqu?q o agcessory 1§(§ a4
of the hoisting P ¥nd dsittion of the hoiSstusg g ory 130
e S alihiy et A sy e R s 0
~ Gess I ng ac mt he
is traversed mg Igcfrt;ngarl”vaé vvarg]&horl fIE) fihal g gpponent s OFaséfﬁgnfr?lﬁ FIG 5,
at_which ri ggtwa wire fop 8 120tﬂ@d§thm o e Sgsldﬁfgc/gg\n fjeOW‘DP? 0, and t hat
hoi sting acc hoi > n
because the rope '¥3ﬂ§'t°@e-£ qf tre 21 are th Sewrej o] hUST the &%U J
of the hoisting; grclf esSsory w htqmpg(quyyC'O%@lgp a crane [eg ﬁyﬁg% Yt he
accessory 130 can dtnlﬁéga et cgc’#\s' any e%'fl[q b Y?’abesmta?g rg?-‘%zhe crane
Supports thet&w e—iB@t@ﬁéro A full Qfg\lulnd? poS| tion of the
hoi sti ng accessoryd and t he r krgfifyi i ency s’ 5 t%% hehew th the
cannot be exhpééhg ght‘eOélt ward (ri gﬁtXNé‘fcﬁa tlélﬁem ). accessory 130,
crane leg 13 45 brodghteo {2\t $iag; £ ange of  t1fe Mol S
sheave 122, S ian] gf bgﬁ %

dppésgnt
the apparatus will Be¥upsizgg, SO équEéd\Q/ENT‘Joci\lk o
| i she 0 ork

i nvention has been ﬁsc"@glutlon .
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sol ve the above-described problenms with the earlier technology. It is an
object of this invention to provide a crane apparatus designgd H? 'qﬁhfase
the work efficiency by enlarging the traversing range of a héi &t
accessory w thout upsizing the apparatus. -5 .v230Cr 2002 Afirst
aspect of the presents invention, as a means of attaining the above object,
IS a crane apparatus conprisin ody frame; traverses druns and h0|st|ng
accessory e aeat P Vﬁﬁuﬁﬂé&?%ﬁ“ﬁ%é%ﬁf‘fqaa‘h%sahﬁl rmotdrell 13, and

reversely rotatable b tor trayvers aV|n right, and | eft
connect i ng FFotR Fond v éiya pglercorhrgidr’rgﬁgt ee’fgt ﬁéé{\? S§edsWd ifzir: right

and | eft rope ul S _as pair p05|t|on d bel o erses; first right
and left tra erseg?\%ﬂ ragldr glpleégl A3 2 BatF }fi‘/‘f%ga[énegﬁdttta}l? UWh'BY t he

o Pones T 206 324 Rk 26 8%0nBNa FPINEShaL e %ht connecti ng

portlon of the traverses; second ri raverses Wi re ropes as a

pai r havingap &yhéaken ¥8 ByiLpe &5&}4@&%(5"[%%1011 119 on the
traverser 113 via right and left sheaves 117 and 118,
respectively. Furthermore, right and left hoisting
accessory wire ropes 120 and 121 as a pair have an end
taken up by the hoisting accessory drums 104 and 103,
and have the other end passed over low-position rope
pulleys 126 and 127 via right and left sheaves 122 and
123 and right and left sheaves 124 and 125 of the
traverser 113, and then connected to connecting
portions 128 and 129 of the traverser 113. From the
rope pulleys 126 and 127, a hoisting accessory 130
capable of holding a container C is suspended. Hence,
there is no need to provide rails and a trolley on the
body frame. Since the weight on the body frame is
reduced, the crane apparatus can be made compact and
light-weight. Besides, the traverser 113, which
supports the hoisting accessory 130, is supported by
the wire ropes 109, 110, 115, 116 at the two separated
connecting portions 114 and 119. Hence, sway of the
hoisting accessory 130 and the suspended load C due
to their inertial fqrce is suppressed, and the work
efficiency is increased.

In the conventional crane apparatus described



and having the other end connected to the left connecting portion of the
traverses; first right and left hoisting accessory wire ropes a§ ?air
having an end taken up by the hoisting accessory drunms, and ha&v n@ hefl02
ot her end passed aver the right rope pulley via the right sheave of the
traverses and then connected to the traverses; second right and | ef t

hoi sting a ry (Whre.r ai) t he
hoi sti ng -%%ﬁﬁﬁg' 1%% %+“9 % 3§%c8§soﬁvp ft£§L§H %Ce%ﬁb t'h her end

passed averddied&fdudopedpul 1 8¥avé ad he, Ieﬁﬁe§ha@w&ﬂ§ éft%ntsrlaa/ﬁr ser and
then connected to the traverser; right and left traverser sheaves as a pair

and right andfl ehle hoistiing aceess vy SNGaYe%HRss 3 20hhdf 1 @uidi ng the
right-hand wire ropes to be parallel and the left-hand wire ropes to be

paral lel; &t a hoisting accessory capable of attaching and detaching a
| oad thereto and therefrom and suspended fromthe right and left rope
pul | eys. T = W/4

The rope tensions T,, and T,; of the first traverser wire

ropes 109 and 110, and the rope tensions T,; and T, of

the second traverser wire ropes 115 and 116 will be

given by:
T = (W/2)cos0,/5in(6, + 6,) - W/8
T,, = (W/2)cos0,/sin(H, + 0,) - W/8
Toe = Tia
T, = Ty,

where 0, is the angle of each of the wire ropes 109,
115 and 120, and 0, is the angle of each of the wire
ropes 110, 116 and 121.

In other words, the rope tensions T,; and T,
of the first traverser wire ropes 109 and 110, and the
rope tensions T,; and T,, of the second traverser wire
ropes 115 and 116 vary with the angle 6, of each of the
wire ropes 109, 115 and 120, and the angle 0, of each
of the wire ropes 110, 116 and 121, namely, the
traversing position of the hoisting accessory 130.
Whereas the rope tension T of each of the hoisting
accessory wire ropes 120 and 121 is constant (W/4)
regardless of the traversing position of the hoisting

accessory 130.



Thus, the rope tension of each of the hoisting accessory wire ropes varies

with the traversing position of the hoisting accessory as doz m%ﬁf
tensi on of each of the traverser wire ropes. Wen the hoisti 33 y

comes to a termnal area in a traversing direction, the position at which
the rightward and | eftward horizontal conponents of force are balanced is
nore outward than in the earlier technol ogy. Thus, the traversing range of
t he hoi sting accessdmdew deheseAs inotedi dnem thien tihe hoaveisyng range of
t he hoi sting accessory can be enlarged, and the work efficiency can be

i ncreased, wictdrousor fieldéed o d nped zeetlhecappar aglikwaln, t tidecr ane appar at us
as the first aspect of the invention, the hoisting accessory druns may be
drivably coheddtelngoafRresdanie ik of topsd athe thaveksen diunbimdy be
drivably connected to the 2 3 OC T 2002 hoi sting accessory drunms via

cl utches. CsdsByiatf\and Hee fovardiye négesdarly companemns vd dpirgen

i ndependently to permt, only the hoisting and | owering of the hoisting
accessory. Ar&ftdde Rodediing aqfie §5QEHt Y bRE EOEeér]a%a appdrdt age

conpri si ng: frame; traverser drunms and hoisti ng accessory druns

a bod ;
rotatably mB@iaRE e thE BHHN Arhdd Gnd mBeraUSe &Ie FoPsr 58Ny 1Pt at abl e by
a drive notor; a&{?a er.ser. having right and left c ecti portions as a
pair, and rirght & ?"é]f]tse‘_s]tfé%v%%g% Sgrﬁaf“’tl;reriré’rﬂe g&(q) Iaé’f‘{]%rh@t alifng dr uns
as a pair s ilper}gedsfﬁ_rlgm tahceC trsaverser'r fi rsterjf%;1 t andt eft tmreaverser wre
ropes as a % i v ng"dn & TR UpT6y HWRE traveP & FGFumdle

Thus, the hoisting accessory 130 cannot be brought

fully close to acrane leg 131 which supports the sheave

122, etc. As a result, the traversing range of the

hoisting accessory 130 narrows. A full traversing

function of the crane cannot be exhibited, and the work

efficiency is low. If the position of the crane leg

131 is brought outward (rightward in FIG. 5), together

with the sheave 122, to enlarge the traversing range

of the hoisting accessory 130, the apparatus will be

upsized.
SUMMARY OF THE INVENTION

The present invention has been accomplished to
solve the above-described problems with the earlier
technology. It is an object of this invention to
provide a crane apparatus designed to increase the work
efficiency by enlarging the traversing range of a

hoisting accessory without upsizing the apparatus.



and hawing the other end connected to the right connecting portion of the
traverser; second right and left traverser wire ropes as a pair having an
end taken up by the traverser drunms, and having the other end connpﬁt @2‘710
the left connecting portion of the traverser; first right and left ho tiﬂwjz
accessory wire ropes as a pg%r havi ng an end taken up by the hoisting
accessory druns, and having §& B8REC terdk Q%%s$d over the right rotating
drumvia the ri é‘lﬂa%hea\fea(gftatime. &,. Z30 LSeon Havessess,, second r
fight and |l eft hoi sting accessor i Eber apes;AS, .(g)a'_r havi ng an’ énd ¢ aken
up by the hoi stlaﬁgaa“@blssowmg,rrlirrs., and havi ng the %{hei-seadcpagged over

the left rotating drumyia the 'eFt"%heave of the traverses; right and left
traverses sheaves as a pabr‘ocqndf,}[]é!ﬁht. and |l eft hoisting accessory sheaves

as a pair for guiding the right-hahd’wire ropes to be parallel and the

| eft-hand W re ropes totbevparS@Irl %fr: and a hoi sting accessory capabl e of
attachi ng and g_igttachl n]([:;yﬁa | oad there’“f"bsai"mdt}‘rtei@ﬂgg‘; a(z%nd connected to

right and |eft sus%té‘#d gmw.meelaog%s t%se % pai r pai Cessory drums

ody fra

revy me an

“rSely rotatabie py , o @ Mormally ang
Ve motor,



out fromthe right and left rotating druns. Thus, the rope tension of each
of the hoisting accessory wire ropes varies with the traverg%ggqgrigwgon of
the hoisting accessory as does the rope tension of each of t a es

W re ropes. Wien the hoisting accessory cones to a termnal area in a
traversing direction, the position at which the rightward and |l eftward

hori zontal conponents of force are balanced is nore outward than in the
earlier techneksgyy Thusysi hentirlayei signgheangReof ehiephoiksti dgeaccessory

wi dens. As noted fromthis, the traversing range of, the hoisting accessory
can be enldrgede fand-eihe rUAK eef f¥td ehby darf tbeshawveastdihwi t hout the need
to upsize the apparatus. -9 23 0CT 2002 In the crane apparatus as the
second aspetcavet sehe dmgehbhiedn camee@bedt itng tdecdssoigreaenns nay be
drivably connected to the drive notor, and the traverses druns may be
drivably connect edFightthénsbil&fith§ ragesser shiranes dsaacpat Eherd
Consequently, the hoisting accessory druns may be driven independently to
permt onlBAIRE AGIdtE Gt ahe Lsdidld RCeRSERE YhEhe@ieP dctessRYE In the
crane apparatus as .the second ggggct of the invention, noreover, the

gegftiﬂg rot%ngﬁglfﬁ¥é? %E%Eisitefﬁ?iectiogauﬁ?;ﬁg}éﬁi tl ht%igshpng?gns
can be perq‘rb‘in'kg.% i?ﬂ%?gaﬁg{;é’&r%fr?ﬁﬁsi EQek é’f?riagcﬁaeg"ra Bdappar at us

i Si ng: body_frane;. . d hoi st | d
comr ;o nody,!LaTE: SLPUCLseR, AL SO, Do s sesenty oo
a drive myof. ﬁitn(r?a‘éer%% Rad g & T3 tqpe_q*%ﬂ& <o clflcsld:ﬂgerfgéél' ons as a
pair, and T71Ght and Ieft ‘Sheaves as & pair- F1Fer’ right & eft rope

e Rk e L Tt s Ao PR

Thus, the rope tension of each of the hoisting
accessory wWire ropes varies with the traversing
position of the hoisting accessory as does the rope
tension of each of the traverser wire ropes. When the
hoisting accessory comes to a terminal area in a
traversing direction, the position at which the
rightward and leftward horizontal components of force
are balanced is more outward than in the earlier
technology. Thus, the traversing range of the
hoisting accessory widens. As noted from this, the
traversing range of the hoisting accessory can be
enlarged, and the work efficiency can be increased,
without the need to upsize the apparatus.

In the crane apparatus as the first aspect of
the invention, the heoisting accessory drums may be
drivably connected to the drive motor, and the

traverser drums may be drivably connected to the



first right and left traverses wire ropes as Z 3 Ot 2002 a pair having
an end taken up by the traverses druns, and having the othe? Jep TC? ected
to the right connecting portion of the traverses; second right and ft
traverses wire ropes as a pair having an end taken up by the traverses
drums, and having the other end connected to the | eft connecting portion of
the traverses; a first hoisting accessory wire rope having an end taken up
by the hoiEPPﬁﬂih%%é%%%@?sﬂFMﬂgr%ﬁé Wh¥i gk flaedt heFoBfgdpassdd .over the
first and gﬁcog? right rope‘yulleésdvia t he riﬁht sheave of the traverses
and then cbRfect@H® FoNPhE TTHEY EEs A NS dbhy i SFiK§ accessory wire rope
havi ng an end, t y e Lstin cessary, drum d havi ng the other
end passed§§\%§r{§iﬁ‘ge$?rlg’ttélnaderglgggn%n?%%%? z}?el Eﬁfr%@@@?wﬁé%ﬁft sheave

of the tray r§§§eaﬁgig@qggcgnﬂ§§%?gﬁ o the traverses; right and left

traverses sheaves as a pair an "and | eft hoisting accessory sheaves

as a pair for 9“imﬂﬂkégﬁnai9@?4%§W5§%5ﬁer93%%66ﬁ5ﬁ3P@T§|$§5n%nd t he

| eft-hand wire ropes to be paral a hoi'sting accessory capabl e of

attachi ng gggd¥g@@§iegm?ﬂﬂgghéhereto and therefrom and suspended from
the second right and left rope pulleys. Thus, the rope tension of each of

the hoisting accesspryod I erh@Res decreases because of the first and second
rope pulleys, to reduce the rightward and -1

traverser drums and hoisting accessory drums
rotatably mounted on the body frame and normally and
reversely rotatable by a drive motor;

a traverser having right and left connecting
portions as a pair, and right and left sheaves as a
pair;

right and left rotating drums as a pair
suspended from the traverser;

first right and left traverser wire ropes as
a pair having an end taken up by the traverser drums,
and having the other end connected to the right
connecting portion of the traverser;

second right and left traverser wire ropes as
a pair having an end taken up by the traverser drums,
and having the other end connected to the left
connecting portion of the traverser;

first right and left hoisting accessory wire
ropes as a pair having an end taken up by the hoisting
accessory drums, and having the other end passed over

the right rotating drum via the right sheave of the



230CT20Q@ leftward horizontal conponents of force inposed on the

hoi sti ng accessory by the hoisting accessory wire ropes . As a result, when
the hoisting accessory cones to a termnal area in a traversih§ acresdg,on,
the position at which the rightward and | eftward horizontal conpone of
force are balanced is nore outward than in the earlier technol ogy. Thus,
the traversing range of the hoisting accessory widens. As noted fromthis,
the traversFhgnger 6f the hoisting accessory can be enl arged, and the

vorle e [1ciency can He. 6 omagfoh DL D8 PRES, hOGHRRLES hpanerar oLy

In the crane apparatus as the

accessory SHUR s b il ALY P BRCEhE bk il Dufl bl BTt QL BRY LS

n
traverses dru ri vably connecte or'st’ing accessgry dr uns

via clutche CC%@HHE@HIM&tQﬁdhl%ﬁhﬂgtﬁ%cg%ﬁ%rryeﬂrduggﬁgt@ﬁegﬁegri ven

i ndependently to permt only the hoisting an oweri ng ol sting

accessory. gﬁleEl‘lﬁg,CBbEI]Ictg}{gGarTﬁg PRAVWENGS 1 e \;a\ﬂq,\r(gggngfotﬂgr obj ect s,

features and advantages of the present invention econe nore apparent
fromthe fotlkawdwsdescription taken in connection with the acconpanying
drawi ngs, in which: FIG 1 is a schematic constitution drawing of -12 Z 3

0 CT 2002 a crane appgitatasd aeaQr dindd d10s @r fdishvenbosiapat rofnfihe present
invention; FIG 2 is a schematic constitution drawing of a crane apparatus

according teoighdecand eebadhmeEnit iofg tdecepvenrty Glieddd&s Bsis pasehematic
constitution drawing of a crane apparatus according to a third enbodi nent
of the invehbiroguidihg4tihe nighhebhanid wiarsti dpies oo doavwanga bifea
conventional crane apparatus; and

and the left-hand wire ropes to be parallel; and

a hoisting accessory capable of attaching and

detaching a load thereto and therefrom, and connected

to right and left suspending wire ropes as a pair paid

out from the right and left rotating drums.

Thus, the rope tension of each of the hoisting

accessory Wire ropes varies with the traversing

position of the hoisting accessory as does the rope

tension of each of the traverser wire ropes. When the

hoisting accessory comes to a terminal area in a

traversing direction, the position at which the

rightward and leftward horizontal components of force

are balanced is more outward than in the earlier

technology. Thus, the traversing range of the

hoisting accessory widens. As noted from this, the

traversing range of the hoisting accessory can be

enlarged, and the work efficiency can be increased,

without the need to upsize the apparatus.



FIG 5 is a schematic view of the conventional crane apparatus during a
traversing action. DETAI LED DESCRI PTI ON OF THE PREFERRED ENBCQE&F&FS

Enbodi nents of the present invention will now be described in OTQMMp
reference to the acconpanying drawings. FIG 1 schematically shows the
constitution of a crane apparatus according to a first enbodi nent of the
invention. [First Enbodinent] In the crane apparatus of the present

enbodi ment, as shown therRGang, appbody (s asethroseshodndspscshaped | i ke a
gate. On the top of the body frame, right and left traverser druns 11 and
12 as a pdilre apgemitgien anihpefo iisdiigia ngcaeessdor ymgrenag khad 19 -13 2
30CT 2002 as_a pair are rotatably supported via clutches 15 and 16, and
are rot at ibnhV P 1dr iGN eChedr itgntt A ¥ Ve BOLAE st sthe and 18 as a
pair. First right and,left traverses wire ropes 19 and 20 as a pair Have an
end taken WRBYIERE tFENRT sBEYY v 2RYY 1 S ONRGF tRA L2 e ®t her end

connected to, a right connecti portion 24 of a traverses 23 via right and
| eft shea¥yi9§1g da§§9S§§Hﬁh§ﬂFW6hY1§nﬁfPEF%“¥?aVZF§@§qM%Q§%%pes 25 and

26 as a pair have an end taken up by the traverses drunms 11 and 12, and
have the 39H%rﬁ8ﬁ§%€dﬁﬁe%?885984§I%%qm%oﬂﬁ¥cgﬁn Tof$'t on 29 of the
traverses 23,via ri ft .sheaves, 27 and First, right and left
hoi sti ng &%%%ESP?%%%??%’F)E%r%‘f%;ﬁﬁ\igztﬁg %Oﬁgf%gnﬁa%/ééalr?de% rf%ken up by

t he hoisthpg Eﬁge§ﬁ§¥§fﬁ??g§C§§S%Qqﬁkﬁ’ and have the other end passed over

a lower-positiron rope p viaTrTight and | eft sheaves 33 and 34 and

i ght sheaves 35, 3§ phe! Bpahkaygpags & 280chBeseeoRACELEECE DR cONnect ing

portion 38 of the traverses 23. right and | eft hoi'sting accessory

wire ropes;13@ fAYehd idth A dtéolays BReeRd ilkakaly Wrddsddwey Woiséing
accessory drunms 13 and 19, and have the other end passed over a

| ower - positdpasr epd phkl eyspbndiag wikie abgdesehbysbegyvess&d avelr 92 and | ef t
sheaves 43, 44 of the traverses 23 and then connected to a connecting
portion 46loé rbheé&atriaverdesm23in Afpeist tagdaceessems 47 capabl e of hol di ng
a container Cis suspended fromthe 1~ 2 3 OCT 2002 rope pulleys 37, 45.
The ri ght -Gramde@iyes flopessmooths aciiony gpe pgr ddrdonmedach anot her, and

the lefthand wire ropes 20, 26, 32, 90 are also parallel to each another.
A third aspect of the invention is a crane

apparatus comprising:

a body frame;

traverser drums and hoisting accessory drums
rotatably mounted on the body frame and normally and
reversely rotatable by a drive motor;

a traverser having right and left connecting
portions as a pair, and right and left sheaves as a
pair;

first right and left rope pulleys as a pair
suspended from the traverser;

second right.and left rope pulleys as a pair
positioned below the first right and left rope pulleys:

first right and left traverser wire ropes as

-10-



The clutches 15, 16 are di sengaged, and the hoisting accessory druns 13 and
14 are rotated in opposite directions by the drive notors Jz aBE 18. Wen

t he hoisting accessory wire ropes 31, 32, 39, 40 are taken é TtBﬂﬂf
state, the container C held by the hoisting accessory 47 can be lifted via
the rope pulleys 37, 45. By paying out the hoisting accessory wre ropes
31, 32, 393 AQiromdhen@tdered@nch k&heuson ainert kabekdehydkigshoi sting
accessory 47 can be |l owered via the rope pulleys 37, 45. Alternatively, the
clutches 1andlthavengngagedtiand ¢he cespeciiak s ubbeltigh?, 13 and 14 are
rotated in the sane direction by the drive notors 17 and 18. Wen the

hoi sti ng accessorlyingr pordpgemn 31f BBeamd atviee: taraver ser wire ropes 19, 25
are taken up in this state, and at the sane tinme the hoisting accessory
wire ropes 32, 40 &rceme riabbraed Wefs ropesr2er 2d rar eopgisdasut, the
container C held by the hoisting accessory 47 can be caused to traverse

ri ghtward alBadriwhavimg an fd seakor. uprby hehotther varaar dhABASt he hoi sting
accessory wire ropes 31, 39 and the traverser wire ropes 19, 25 are paid
out, and agNEhda%RiBIt the CHd i erfngondesdsst ytai tlher dpds 32, 40 and the
traverser wire -15 2 3 gc T 2002 ropes 20, 26 are taken up, the container
C hel d by ERBISF iRAGPRELedbr3t avhgakrsyedsifded to traverse |eftward

along with the traverser Z%QJ the crane apparatus of the present

enbodi ment, let thé Eost |1gip&”b‘1 A% P E iW%E@@&%‘Nlﬁ}ﬂ aRd the
container C be W Then,, t rope tensions Tol R~ To~L. TozR and TozL of the
hoi sti ng aﬁegsgélkf%upeb¥g:§ées%§)f,8t§2r}gﬁ%ﬁﬁs%@y\fi%r ’\Matnlﬁﬂgl?gaversi ng

position o h | st 0 cont.ai ner ) i IR + Tom =
W4 . Eh’é %.dms% %ﬁ%e&sﬁg\%g tE’?(’ﬁg t( L ?ﬁﬁ%ﬁ a(r% ﬁ%?%gsgﬁggeTol Lcos6z =
0 ..Bal ancge,| I Zont &) ; (i I L kO t ransposed
as foll ows?oli% qu%%?ols%f;h?otsré?ﬁ& .%)h.eg(m%%;fughgs?irtgﬁ%ir%g'}t %gdequati on
(3) in therpawatéOinktred @ld aved byatbansposition, gives: TolR +

Tol Rcos91/cosAz = W9 TolR = (W 4) cosAz/ (cos6l + cosAz) . . . (4)
Substitution of the eguaindnh¢ Bt iAo atdie: g ivoir € opéohhoinag by
transposition, yields: TOL = (W4) cos61/ (cosO0l1 + cosAz) . . . (5) Al so,

TozR = Tol & amdl Tozken WO by rthtchehabeté ngguattiessnrBldigni handngl e of
each of the wre ropes 19, 25, 31 and 39, while 6z is the angle of each of
the wire rbpedup the ogepmpdmpassied oyey phe fipphrarHeseeprdt ensi ons

Ila(?;, \'/I'V: '[h l-(la-%% ?‘frg)%eT%)lﬁlofey}sh%ita{ %Y\eer ?L%rftwslix%arv%p(e)% &lgé ggév%?sggd 26 also

and then connected to the traverser;

right and left traverser sheaves as a pair and
right and left hoisting accessory sheaves as a pair
for guiding the right-hand wire ropes to be parallel
and the left-hand wire ropes to be parallel; and

a hoisting accessory capable of attaching and
detaching a load thereto and therefrom, and suspended
from the second right and left rope pulleys.

Thus, the rope tension of each of the hoisting
accessory wire ropeg decreases because of the first

and second rope pulleys, to reduce the rightward and
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the traversing position of the hoisting accessory 97 (container C). That
is, TlasinAl + Tir,sinAz + TolasinAl + Tolr,sin8z = W2 ...Baljapge tm

vertical direction (6) Substituting the aforenentioned equations ?4? gnd
(5) into the equation (6), followed by transposition, yields: TlasinA +

Tlr,sinAz - (W2) (1-(12/2) (sin (AL + Az) (cosA, + cosAz) )] . . . (7)
Furthernore, TI acosA‘It\ - T,r,cosAz = 0 ...Balance in_ horizontal direction
(8) Substi thith'oHabf FAEIQIE oRopPPIaN EH@ fedaaCicohmpPared ¢BI9ed by

Coarep s B B R Ay Rl MUY LS,
0z) ... Al sg = Tl a, w1Z% = TE ' bove, th

(r:g;S)eZ%ensi 5(5%9 ofa,sﬂﬁ‘o%~ ouz]R'E gnd@g}:rh,ezgfo ﬁ%tglkh@i%s%eeﬁsggoggg%&oe(rjsyeyvi ree

ropes 31, 117 o odnda1T 2002 $2. 39 AV O0; NT MWt iLhe tiayer si ng

position OF the holsting accessory 4 contain ) as do 't he rope tensions
TR TiL. T2f% pndof2lat Ginide ERBVeLSMLYALE RAACIeIPuady 25 and 26. That

is, when the hoisting accessory 47 i s caused to traverse nost rightward,

the rope angei £8nkaqr néRfst Be reReangte BR148E68a3&S mokiWs, the
tensions of the right-hand wire ropes 19, 25, 31 and 39 increase, while the

tensions ofptpataf thkandim tieer epes id® 2&:hB3186¢.40THAG€apR As a
result, the leftward horizontal conponent of force on the hoisting

accessory 4k d€onkanmeratyebetartes hsiglt aig e ddo t Zerierwsrld er g=chnol ogy,
and the position at which the rightward and | eftward hori zontal conponents
of force ammthadlabhced tbies bbheetraghtwdndy trearyge o fi iheeholiisderitgechnol ogy.
Hence, the hoisting accessory 47 (container C) can be brought fully close
to the craredegsasycoaparedwahgede aadl ke wadhredfdgyenfdye damaver si ng
range of the hoisting accessory 47 widens, and the work efficiency of the
crane can b incrEseedwivtHdueut Hhaaeesstoyupdiapdihg agpewa tapar at us.

[ Second Enbodinment] FIG 2 schematically shows the constitution of
In the crane apparatus as the third aspect of

the invention, the hoisting accessory drums may be
drivably connected to the drive motor, and the
traverser drums may be drivably connected to the
hoisting accessory drums via clutches. Consequently,
the hoisting accessory drums may be driven
independently to permit only the hoisting and lowering

of the hoisting accessory.
BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and
advantages of the present invention will become more
apparent from the following description taken in
connection with the accompanying drawings, in which:

FIG. 1 is a schematic constitution drawing of

_12_



a crane apparatus according to a second enbodi nent of the invention.
Menbers having the sane functions as explained in the above-gqqu g@
enbodi nent will be assigned the sane reference nunerals, and overia ﬂ%g
explanations will be omtted. -18 Z 3 0CT Z002 In the crane apparatus
of the present enbodinent, right and left rotating druns 53 and 54 as a
pair are supported in a suspended nanner froma traverser 23 by ropes 51
and 52, asasfbanei APHagabusFpesprdigie tand |fefits hopiodignectesory wire
ropes 31 and 32 have the other, end passed over the right rotating drum 53
via right SR8aPELSL 3bNELNHEL} i aver ser 23, and connected to the right
rotating drum 53. S nd right and |eft hoistin ccessory.wire_ropes 39
and 40 have the ot ggge%d1655388“&W§i%$mF?%ﬁ$1€8EéPPd§rﬁ¥bH95§fvia | ef t
sheaves 43, 44 rgverse .and, connec t he.left retating drum
54 . A hoi%t?ﬁagéc%EES%FglF E%%ﬁ%%?éﬁgftﬁo?d%ﬁéggdc%%¢%§ﬁ%§né(?g suspended
fromthe lPM?r‘?RQa igLght and left suspending wire ropes 55 and 56 as a
pair paid ou fromt hie rotating drums 53 and 54. The takeup directions of

t he hoi sting accesgqr i Le ra e 132, 4 t ending wire
ropes 55, 56 on thgquydt\aMtﬁ%gadrggkﬁjbast,l%fogi?setjfg‘éegglr}e&g?-éggg,gghen only
hoi Sting agcepanlky i k0! a2ROWNL i & d f A1t d Unifbd Altep Gt ion, the
hoi sting accessory wire ropes 31, 32, 39, 40 are taken up to rotate the
rotating diHes i9Fertdiodhese rotating druns 53 and 54 take up the
suspending wre ropes 55 and 56, whereby the container C held by the

hoi sting accessorypr4G.canibeahechetGt A teyMati et Yontdeakiohgtd ng accessory
wire ropes 31, 32, 39, 40 are paid out to rotate the rotating drunms -19 2
3 0cCr 200zchbdvesdidhalr otramengapsanattsd,; 2%dpay out the suspending wire
ropes 55, 56, whereby the container C held by the hoisting accessory 47 can
be | owered. The tr&Jé&r.sbnysaztsomewatilceviHeise f nithacoessortyicivals t he sane
as in the precedi ng enbodi nent, so that its explanation is omtted. In the
crane appaftfbs @PRaeapHEsEMT idihatli kpaversdad ladtidie. t ot al wei ght of the
hoi sting accessory 47 and the container C be W,, the weight of the
traverser 23 be WI, and the weights of the rotating druns 53 and 54 be Wl

and Wz. Th i To+R+, To== and, T t he hoi sting
accessory mﬁggAﬁtg‘%‘g;q%%é%g%lrgg%an %{%J&E&E?{ﬁ%%}%@pﬁ@%@?% position of
t he hoi sting accessory 97 (container C). That is, TolR + Tol~ - W./2 -

- . . Balance in vertical direction (11) Tol Rcos6l - TolL~cos6z = 0 .

Bal ance in hori zontaldd imesh 8o £ 12 e e £GHAL QBck £ 2nCAN Pdwansposed as
follows: To~L = Tol Rcos6,/cos6z . . . ( 13 ) Substituting the equation (13)

in the equati descilibed ol hoded Ayl twabEpesifeiremcegitvesthdol R = (W./2 )
cosAz/ (cos, + cos6x) . . . ( 14 ) Substitution of the equation (13) into
t he equat i ancpiMpanyfiohd odedwldynas ansposition, yields: Tol~ _ (W/2 ) cos91/
( cosAl + cos62z) .y s 15 ) -20
FIG. 1 schematically shows the constitution of
a crane apparatus according to a first embodiment of
the invention,
[First Embodiment]
In the crane apparatus of the present
embodiment, as shown in FIG. 1, a body frame (not shown)
is shaped like a gate. On the top of the body frame,

right and left traverser drums 11 and 12 as a pair,

and right and left hoisting accessory drums 13 and 14
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2 3 OC T 2002 Also, TozR = To~R, and TozL - ToiL The rope tensions TlR
T1,,, Tza and TzL of the traverser wire ropes 19, 20, 25 and 28 acso?
with the traversing position of the hoisting accessory 47 (contai ner .
That is, TIRSIriel + TILSIriBz - (wl + wpl + wpz) /2 + (W/2 - To~Rsin91l -
To~Lsi n62) ...Balance in vertical direction (16) Furthernore, Tl Rcos6, -

T Lcosbz = da g&lfﬂ%éwmgtég?gﬁg)u%éi@gl;éq%al?elgééheqﬂsl? CARp.L/ cosbz

(18) Base e equati ons sanme cal cul ati ons
as in the afigy enpaul ened «bodi sRAN 18/ &1 PRISL1 81 ¥yNGi gTkR and (Wt WT + wol

+ wpz) /2) )00592/5|n(6 + 6z) - (W/2) cos6z/ (c0s0O, + cos6z) ... (19) TIiL
(W WBrH Y ndt¥B2) 171 2nd QOB Sl pal¥l +r82kt- r(¥htZneasHdy (cosec +
cosOz) . . . (20) A150, TzR = T1R, arid TzL = TiL As described above, the

rope tensi onscdotRseTollitelazipandl Foanddf2 ¢ e hoipstiimdiraaccessamd wi re
ropes 31, 32, 39 and 90 vary with the traversing position of the hoisting
accessory 4% dlcent apndry Qhast davelhesawpéru®d 11 and 12, and have

the other end connected to a right connecting portion

24 of a traverser 23 via right and left sheaves 21 and

22. Second right and left traverser wire ropes 25 and

26 as a palir have an end taken up by the traverser drums

11 and 12, and have the other end connected to a left

connecting portion 29 of the traverser 23 via right

and left sheaves 27 and 28.

First right and left hoisting accessory wire
ropes 31 and 32 as a pair have an end taken up by the
hoisting accessory drums 13 and 14, and have the other
end passed over a lower-position rope pulley 37 via
right and left sheaves 33 and 34 and right sheaves 35,
36 of the traverser 23 and then connected to a
connecting portion 38 of the traverser 23. Second
right and left hoisting accessory wire ropes 39 and
40 as a pair have an end taken up by the hoisting
accessory drums 13 and 14, and have the other end passed
over a lower-position rope pulley 45 via right and left
Slleaves 41 and 42 and left sheaves 43, 44 of the
traverser 23 and then connected to a connecting portion
46 of the traverser 23. A hoisting accessory 47

capable of holding a container C is suspended from the
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2 3 ~~T 2002 tensions TIR T",, T2R and T2L of the traverser wire ropes 19,
20, 25 and 26. That is, when the hoisting accessory 47 is cauzgpgmq
traverse nost rightward, the rope angle 61 increases, and the rope aggm% 62
decreases . Thus, the tensions of the right-hand wire ropes 19, 25, 31 and
39 increase, while the tensions of the left-hand wire ropes 20, 26, 32 and
40 decrease. As a result, the leftward horizontal conponent of force on the
hoi sti ng ate@sseml o7y ¢ coht dioner TBe beobied agydhmiare rhRASi ot R earlier
technol ogy, .and_t he position atf which the rightward gnd | eftward hori zontal

corrponentsgéf' for cBT&r @ b bdteoRreS AP ki ght ward thgn Y&t the earlier

t echnol ogy, Hence, the hoi stjng cessory, 47 (container C) .can be brought
fully cl os@at'bélt%%r(e,rﬁr?@elsegd@s 2 rrpgﬁed 40t th%iﬁgr PFé?)ltlgghﬁ:ﬁ ogy. The
traversi ng range r?f;thheer hoi sting accessory 47 wi dens, and the work
efficiency G-t hd"@rame ‘can be increased without the necessi ty of upsizing
the apparatus. In t p enbodi t h -r'igmi I endi ng
wire ropes 55 and 5 %sEgﬁggﬁlre pali _d’ on?l;ta Frrtgm%tlhée r ?@??hggé?u%&%gs and 54
my be Pasped OVEhq! BR dANRSr POaLLRAY 11 Wlta apd LEL! HGORG RUIEYS as a pair
and then connected”to the traverser 23, and the hoi sting accessory 47 may

be Suspend%gﬁa@ﬂtéhair&t&m&eM§, t8e idr {1fe REesedi ng enppdigrent . In
this case, the total weight of W."of the hoisting accessory 47 and the
contai ner GHeaD e @1 edihet weer sidm hai Std NHpe2 312 B 036 202 accessory
wire ropes 31, 32, 39, 40 and the traverser wire ropes 19, 20, 25, 26.

[ Third Enbediarenskehl Gp I rscitemdt scakky shmwscdiheatnnst Ct heilanof a crane
apparatus according to a third enbodi mrent of the invention. Menbers having
t he sane f twhct itomss bs nex plcgiemxbin 4 hecahobenknfiteded ientibad mempte wi |1 be
assigned the sane reference nunerals, and overl apping explanations will be
omitted. |pulhkeysahé, appar aB¥spayinneoptesbatherbéangenccesisodty ri ght and
| eft rope pulleys 63 and 64 as a pair are supported in a suspended nmanner
from a tra¥diserroBesy Yopet? 6138nd 162, ods EhowRthRTFR@Nd. tAG | st

hoi sting accessory wire rqpe.31 has . the other end passed.round.the first
ri ght rgpecﬂﬂq%ﬁx8§ Ui er%' ibé’httqbenéﬁﬂes?ﬂjngf aFﬁgsPSPaF\Yeggercaé’S,bq urt her

passed over. S ng. Li r | e Tyangdc:t he . a right
connecti ng lﬁ%’r%’?%ﬁ gégo?n:ehé:%?)%a@teﬂrlsle%ygf7A ggéonlglﬁg?{sl??%g%al dessor y wire
rope 40 hagpthe- phbeheand Paspedaroupd ghfed,i ratal eht tappeRwlikgy 64 via a
| eft sheave 44 of the traverser 23, further passed over a second |left rope
pul I ey 45, dafithé han conneste 1@ aré eldt cosmaet t NG x0id Horedd ioh t he
traverser 23. A hoisting accessory 47 capable of holding a container Cis
suspended biyonthdedsecenchatopes puilZl aysl AB andiBm . tidenbeiswhey only

hoi sting accessory druns (not shown) are rotated for a takeup action, the
-23 2 3 GCre9sorkovwstiengreareessdadry 34 rand opee Braversge Widken up,

wher eby the container C held by the hoisting accessory 47 can be hoisted
via the fiFsPedpbopulieirS3takanaHy e Wekdniitabpe pid &fs B 45,

Al ternatively, the haqisting accessory wire ropes 31, 40, are, pai d, out,

wher eby t hé%‘b’"’nt%}rlﬁ‘érttt? a‘f)%/ngkf’ec%?)?&’irﬁgw EELERBRY ﬁg' cqa(ﬁ P | over ed
via the first r | 5 d.the C Il ey, 7, 45. The
traversing tzlc igﬁggg%tsﬁgtyﬁgig igépggcgs&s]’or€/§4gpgs{)?ﬁg g)gln% a%“?n t he

af or enent | gngd ehadi BeRer S Male i1 EXPhANALERRSG 1 tegh Y the crane

appar at us of e present e ment, t sting accessory wre ropes 31,

40 are conpeGl£dat@o theateaKer §§%;h?e%,a\4_i@ A1 § Wisth teRe Rkl 63, 64 and
t he second rope pulleys 37, 45. Thus, rightward and | eftward hori zontal

conponent s 20f fQﬁﬁeth@hb(Ehetthli‘l%ﬁt WAGNAGIRS IV ¥s M hg heReSsdly 40 inpose
on the hoisting accessory 47, can be decreased. That is, T - W38

wire ropes 31, 39 and the traverser wire ropes 19, 25

are paid out, and at the same time the hoisting

accessory wire ropes 32, 40 and the traverser wire
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TIR = (W2) cos82/sin (81 + AZ) - W16 TiL = (W2) cos6l/sin (61 + 92) -
W16 Al so, TZR = T1R and T2~ = T1L As descri bed above, since zgpg@gp?
tensions T of the hoisting accessory wire ropes 31, 40 are decrea , @Mk
rightward and | eftward hori zontal conponents of force on the hoisting
accessory 47 -24 2 3 ocr 20p2 (container C) are decreased. \Wereas the
rope tensions T1R,.T1,,, T2R and T2L of traverser wire rap 1 20, 25 and
26 are incr%%ggg,2®Hegé%frfh5a*56hfﬁhrghﬁhﬁoﬂﬁﬁh&ﬁﬁ(%6?ﬁi§ﬁﬁh%h@onponents

of force omiRecalptingcaeeassory Afn (FRNEALARY Go 3 PalRLgased. Thus,

the position at whith the rig and hor i zont conponent s of

force are bplapged €O08BSOKLA tHtMRE dr FRaR skt ey earlier technol ogy.
Hence, the hoisting accessory 47 (container C) can be brought fully close

to the crane | eg as 1eonpaé edrwhkh aphe reanhd e rt eaBNY B dhe traversing
range of the hoisting accessory 47 wi dens, and the work efficiency of the

crane can bembocrieased, wWilkhouthd he theressightolo upsi€i Rgikshenapparatus. In
t he foregoing respective enbodi nents, the connecting portions 24, 29 and

t he sheavesa85es3®r 37 hdftHheontaviatserc B3, Wt.heTheps phkl eype37, 45,
63, 64, the first and second traverser wire ropes 19, 20, 25, 26, the first
and second thenstiiomg JecosTory T,y enddpgs oFlthdho Bt i4G,atcdessoayer ser
sheaves 21, 22, 27, 28, the hoisting accessory sheaves 33, 34, 41, 42, the
rotating drwhse580P84 3Ihd iIhe IUspehdihganiy e iridpash& 5, r&8e havagbeen
constituted as a pair conposed of right and |eft menbers. However, they nmay
be provi dedP@si&ignuref e diopating FRE dsppart iPh ombaines €éscribed, it
wi |l be obvious that the same nmay be varied in many ways . Such -25 2 3
0C T 2002 viRrRhtidits are not to be regarded as a departure fromthe spirit
and scope of the inyveption, and all such Hniifications aE.moHId be obvi ous
to one skilled % the &t afd i ntended” t 6°B&3PKE ddbd” Wk FAFARLt he scope of
the follow ng clainms. -26 230CT 20031¥@3§i5% Cu§ined is: 1. A crane
apparatus conprising: a body frane; traversés druns and hoi sting accessory

druns To1rCOS0, - Tgc0s0, = 0 ..Balance in horizontal
direction (2)
The equation (2) can be transposed as follows:

To1r, = Torc0sB,/cosh, .. {(3)
Substituting the equation (3) in the equation (1),
followed by transposition, gives:

Toir + To1rCc0s0,/cosB, = W/4

Tor = (W/4)cosB,/(cosB, + cosB,) ... (4)
Substitution of the equation (3) into the equation (4),
followed by transposition, yields:

Tou, = (W/4)cosB,/(cosh, + cosb,) ... (5)

Also, Tor = Towrr and Tgp = Tou
In the above equations, 6, is the angle of each of the

wire ropes 19, 25, 31 and 39, while 0, is the angle of
each of the wire ropes 20, 26, 32 and 40.
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rotatably mounted on the body frame and normally and reversely rotatable by
a drive notor; a traverses having right and | eft connecting LtLQns as a
pair, and right and | eft sheaves as a pair; right and left r é bﬁﬂl@&& as
a pair positioned below the traverses; first right and left traverses wire
ropes as a pair having an end taken up by the traverses drunms, and having
the other end connected to the right connecting portion of the traverses;
second right and | effiha reeResésniilogs dhes ds.a bai Biavi.nge Bntlead t aken up
by the traverses druns,  and havinggthe ot her end connected to the left

connect i ng pbAVEFTOf YheetFaberséd; £Prstor Rt 2&na EeF Vagyi Wi thg
accessory wire ropes as.a pair . havin n.end taken up by the hoisting
accessory 3&6ﬁBFr§ﬁﬁﬂﬁ§%PﬁgpPﬁét&PWb%fgﬁé“bggkbﬂtbQ@raF%@SPPﬁﬁt430pe pul | ey
via the rig heave of .the traver.ses and then connected to the traverses;
second righpégg&aﬁj??9h8§§tiEéaécéégsory wWire ropes as a pair having an end

Caken up B e 19k 09 127,in: 3 LA S5, LU oN having (he
...Balance in vertical
direction (6)
Substituting the aforementioned equations (4) and (5)
into the equation (6), followed by transposition,
yields:
T,rs1n6, + T,,8inb,
= (W/2) [1-(1/2)(sin(B, + 0,) (cosB, + cosb,)}]
(7)
Furthermore,
T,rc0s0, - T,,cosB, = 0 ...Balance in horizontal
direction (8)
Substitution of the equation (7) in the equation (8),

followed by transposition, gives:

1l

T,r (W/2)cosB,/sin (8, + 0,)
- (W/4)cosH,/ (cosB, + cosh,)
(9)
Ty = (W/2)cosB,/sin(B, + 0,)
- (W/4)cosB,/ (cosB, + cosB,)
(10)
Also, T,x = T, and T,, = T,
As described above, the rope tensions Typs Torns

To,r @and Ty, of the hoisting accessory wire ropes 31,
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the left rope pulley via the left sheave of the traverser and then
connected to the traverser; right and left traverser sheaves 29 egmaiznuzand
right and left hoisting accessory sheaves as a pair for guiding the
right-hand wire ropes to be parallel and the left-hand wire ropes to be
parallel; and a hoisting accessory capable of attaching and detaching a

| oad theretaand 3 hatef1s@mamnd isusperved-fvons i hg poght iando Feflie r ope
pul l eys. 2. The crane apparatus of claim 1, wherein the hoisting accessory
druns are dhiodabtyngorarectsesioty e (dranviea otor C)and tdwe thavesger druns
are drivably connected to the hoisting accessory druns via clutches. 3. A
crane appar atass E0mgr Lsindi-aThodPdf Fanef thavierseeraptnel bAddivisting
accessory druns rotatably nounted on the body frame and normally and
reversely rdtt a8l e2y2BAd G ve Thsttod:s rawheayeh g dyo hall g AGaffsHRd | ef t
connecting pQrtions as pair, and right and | eft sheaves as a pair; .
right and I éft lrsotcét”isnetﬁ&touﬁﬁa¥§réep’éPIStsHéEBﬁM’é‘chf'rSHﬁtﬁ‘épFr%%er; -28

230t 200%1 increases, and the rope angle 0, decreases. Thus,
the tensions of the right-hand wire ropes 19, 25, 31
and 39 increase, while the tensions of the left-hand
wire ropes 20, 26, 32 and 40 decrease. As a result,
the leftward horizontal component of force on the
hoisting accessory 47 (container C) becomes smaller
than in the earlier technology, and the position at
which the rightward and leftward horizontal components
of force are balanced comes more rightward than in the
earlier technology. Hence, the hoisting accessory 47
{container C) can be brought fully close to the crane
leg as compared with the earlier technology. The
traversing range of the hoisting accessory 47 widens,
and the work efficiency of the crane can be increased
without the necessity of upsizing the apparatus.
[Second Embodiment]

FIG. 2 schematically shows the constitutionof

a crane apparatus according to a second embodiment of
the invention. Members having the same functions as
explained in the above-mentioned embodiment will be
assigned the sane réference numerals, and overlapping

explanations will be omitted.
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first right and left traverses wire ropes as a pair having an end taken up
by the traverses drunms, and having the other end connected thtahg 2496&2

connecting portion of the traverses; second right and | eft traverg S re
ropes as a pair having an end taken up by the traverses druns, and havi ng
the other end connected to the left connecting portion of the traverses;

first right and left hoisting accessory wire ropes as a pair having an end
taken up by the hoi §bi AfeadedsdryPapGad Lsarf hehPngreseNét her end passed

over the right rotating drumvia the right sheave of the traverses; second
ri ght and Ieg‘fq?oﬂbl“gtnitng ra‘c%é%s%’rlg gderfré? rgrcfb“e%t LB, A4S %ﬂ/lar{tjj ai‘?end t aken
up by the hoisting.gccessor drunms, and havin% %pe ot her qu assed over
the left rgtsatei‘n% arum vi 3" PRE T eef(il SheAva Pt eeq rmaavner}es’és,rcfrf‘geht and | eft
traverses gheay i i ght dclheft hqi,sting soJy sheaves
as a pair ?tor g%?ﬁi@%g%tﬁg)y;i%%a%g %ﬁgeSIrzépteass t%cgﬁ%&erpgla{?m1 Oia'nd t he

left-hand wiine, £ opeantoaRe PaEe! helisand & Malslh Py AEEESSGEYs capabl e of

attaching and detaching a |lo ereto ! rom and connected to
right and la8{d 33UARGRILRE MK Er IANEPaBS M BYr PRI Pyl t FfgtRtiigy i ght and

| eft rotating drums. -29 23 0CT 2002
drum 53 via right sheaves 35, 36 of the traverser 23,
and connected to the right rotating drum 53. Second
right and left hoisting accessory wire ropes 39 and
40 have the other end passed over the left rotating
drum 54 via left sheaves 43, 44 of the traverser 23,
and connected to the left rotating drum 54. A hoisting
accessory 47 capable of holding a container C is
suspended from the lower end of right and left
suspending wire ropes 55 and 56 as a pair paid out from
the rotating drums 53 and 54. The takeup directions
of the hoisting accessory wire ropes 31, 32, 39, 40
and the suspending wire ropes 55, 56 on the rotating
drums 53, 54 are the same. Hence, when only hoisting
accessory drums (not shown) are rotated for a takeup
action, the hoisting accessory wire ropes 31, 32, 39,
40 are taken up to rotate the rotating drums 53, 54.
These rotating drums 53 and 54 take up the suspending
wire ropes 55 and 56, whereby the container C held by
the hoisting accessory 47 can be hoisted.
Alternatively, the hoisting accessory wire ropes 31,

32, 39, 40 are paid out to rotate the rotating drums
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4) The crane apparatus of claim3, wherein the hoisting accessory druns are
drivably connected to the drive notor, and the traverses dr%qm; are drivably
connected to the hoisting accessory druns via clutches. 5. 3 Bﬁﬁgﬂma
apparatus of claim 3, wherein the hoisting accessory wire ropes and the
suspending wre rope are passed over the rotating drumin opposite
directions. 6. A crane apparatus conprising: a body frane; traverses druns
and hoi sti @ actéssolhedmaotms riot@t dbliysmdunt € gma y heubodynef rame and
normal |y and reversely rotatable by a drive notor; a traverses having right
and left comfgRenddngoriohsr akea %5izr,56and4h¢§¢|b5(aﬁbel ePih tghgmwes as a
pair; first right and | eft rope pulleys as a pair suspended fromthe
traverses; Csdtdhd Pivghtheadirl ek ingopecpagaeys 44 ‘éaﬁagﬁ pesiateshed bel ow
the first right and |left rope pulleys; first right and Ieftn%ra,verses Wre
ropes as a g tHAVERGIRY 8nd irakerk Ebebi/‘otlﬁé”trf%\f’é’r%"e%s‘aﬁ:ﬁ 7 Ifhd havi ng
the ot her end connect ed'to(‘&%he ri %ht connect i Bg portion qf the traverses;

230 2 3 &N S3PG28edBndhe BEECSY T fPPPPARE der SR i alopds® as a pair
having an end iakep;up by, the; frayerser drunms,

In the crane apparatus of the present
embodiment, too, let the total weight of the hoisting
accessory 47 and the container C be W,, the weight of
the traverser 23 be W,, and the weights of the rotating
drums 53 and 54 be W,, and W,,. Then, the rope tensions
Toirsr Toinsr Tor and Ty, of the hoisting accessory wire
ropes 31, 32, 39 and 40 vary with the traversing

position of the hoisting accessory 47 (container C).

That is,
Towr ¥ Toun = Wp/2 oL Balance in vertical
direction (11)
TorC0S50;, - Tqcos8, = 0 ..Balance in horizontal

direction (12)
The equation (12) can be transposed as follows:

Tor, = To1rC080,/cosb, eo. (13)
Substituting the equation (13) in the equation (11},
followed by transposition, gives:

Tor = (W./2)cosB,/(cosB, + cosB,) ... (14)
Substitution of the.equation (13) into the equation
(14), followed by transposition, yields:

Toww = (W,/2)cosB,/(cosB, + cosB,) ... (15)
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an d Having the other end connected to the left connecting portion of the
traverser; a first hoisting accessory wire rope having an end%gkﬁe up by
the hoi sting accessory drum and having the other end passed r IIeZ[] or st
and second right rope pulleys via the right sheave of the traverser an
then connected to the traverser; a second hoi sting accessory wire rope

havi ng an e(rﬁét ake up_byTthe hoi s,hi ng_agcessory drum and having the other
end passed Tt heoF rst oand FTondel éf t orope pulleys via the |eft sheave
of the traverser and e n he tyaverser;. right | ef t
traverser sheaves asngpgio%%aﬁlgg%{lQatgﬁ“l qult‘"hf)ri“’st?r}\% g@cggggrhye sheaves
as a pair fon gebdiag (Ned idehan Wge J0ODaY to be pargh b ¢ly g the
left-hand wire ropes to be parallel;’ and a hoisting accessory capabl e of
attachi ng and &let aghend ind Qrsk thesgtOr apHet RBL 8y ik sdspgngred from
the second right and left rope pulleys. 7. The crane apparatus of claim®6,
wherein the (rdisthngeacagssorph4lr uis, are drivably connected to the drive
notor, and the traverser druns are drivably connected to the hoisting
accessory drunmstylsigdutchessinBl =AM, AUyw[,)AI % AH, AY2AYY. A hS. AYR Ae. A

CAY. AA R AF@. A, . Ae. A Ae. A% A, y. AU?. Af . A5S. A2. A@. A. An@. ALR Ay5fe. A

e. AYA&e. AS8az "["}u~E s + (W,/2 - Tg,51inB, - T4, 5in0b,)

m} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]c"a]cTa] ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! @ R-Balance in vertical

direction (16)

Furthermore,
T,rc0s0;, - T,;cosB, = 0 ...Balance in horizontal
direction (17)
T,. = T,rcos8,/cosb, ...(18)

Based on the equations (16) and (18), the sane
calculations as in the aforementioned embodiment are
made, giving:

Ty = ((W, + We + Wy, + Wp,)/2) }cosB,/sin (0, + 6,)
- (W,/2)cos8,/ (cosB, + cosb,)
(19)

=3
=
!

((W, + W, + Wy, + Wp,)/2)}cosB,/sin(6, + 0,)
- (W,/2)cosB,/ (cosb, + cosb,)
(20)
Also, T, = T, and T,, = T,.
As described above, the rope tensions Ty, Toins
Tor and Ty, of the l}oisting accessory wire ropes 31,
32, 39 and 40 vary with the traversing position of the

hoisting accessory 47 (container C) as do the rope

_21__



rs\ cds#0e{vql gb] X] c"a] c"a] ca] ca] ca] ca] ca] ca] ca] ca] ca]c"a]ca]ca]ca]ca]ca]cal
ca]ca]ca]ca]ca]ca]ca]calc"alc"a]c"al c"a]ca]ca]cal

“ad} &JIw39 } xsnid_Z]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca% @aPG&] Zﬂﬂﬂc" a
]c"a] ca] ca] ca]ca] ca]ca]ca] ca]ca]ca]ca]calcalcal _7eS OWTf g

+! _I'l'}xsnid_Z]]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]lca]ca]calc

a] ca] ca] ca] ealmal sk crl caf g3l egl aahca] caf ca) €alcal€ng 8wt d Iropdd ~ " " $$$$2
%1 9% Ya%e Yd Y % YO8N/ EEEEEEE Xsni d Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cajc
a] ca] ca] ca] ¢&|,caPca?l bad wa]2a] calca] da], cehea]tdad ta]ica] iced eakealseaty ' . ' 2' 3" [
"""" (>(n((((((&B)QK)x)))***

*/*Yxsni d_ZA]/csa] calcglccipchledpeslecadsl] cac]lha]vea]ica]ba]rda]e:a]r@]]e:a] calcalc
aJca] ca]calcalcalca]ca]calca]ca]ca]cal/*:*)*+Ctw+++, A X,,,//"/./=/1/]]/7000
01111! 2V2Y2PxshirdrZpjscad cajod] thRcapea] @al]qslaé dh) da]:c“a]a@@]sca] d&lwsn] calc"al ca
] ca] ca] ca] ca] ca] ca] ca] ca] a ca] calcalc ]aca] cal Y2[ 2c2d2| 22223- 3[ 33333474\ 444
45C56566* 7" FRE7 I688S XS RiSd cral]q,*a‘] ]16§] wa]r@a]raa]e@a]léa] &alrcalka] ca] cal c

a] caLgaLgaLc@;ﬂ%agca] C%Qﬁw] % l: ég?g : «%; ]?‘@aﬂ(ia] calcalc
Sl e e @f]damm@”aﬁ&%fm i 5
2] cal cal cal %ﬁa@%ﬁ%@%ﬁ%&%& e MGRSF %#%é%%%abm a2 ea)
o] ol ol ol Bay oL ﬂ%%ﬁ&fﬁl&@%&%ﬁ%&%ﬁﬁ% 1 “facaheel cakaaleal cal cale

;a?'gg;)gg{gz]%%ﬁﬁ' fh ZEhkcalfal caf cakeghealcal calsd al g8l pakealiedl cal cal ca] ca]
a] ca] ca] ﬁﬁ]h%]fcal talec 2l qaltoa] cdherd FeeedhdrdeedeeeatiYebhbbnents

i
?9??88?gb1 Xptafoalwalod vad]aadcd] caeal e caldiciay s adlcatl @a]icaltdsd ca] cal ca]
ca] ca] ca] ca] ca] c"a] ca] ca] ca]ca] ca]ca]ca!li,i-i4k5kHklIkll11nnnnooCo3pYppppqq
q]qqq]q| r % rrr sejdsid d A ¢hapdajya] cdlavedcaltde] dalicd]icy] ealces|wajeata) calcalc
aJca]ca]c

a] ca] ca] ca] d§JeH]TH} € &) €4) eapca]ecareagw §IU§J1585§§§§F6\F\I\3\/\AE\W%%WW"

vy () f@;]vagﬁagbygc@eca ol gal o2l 521 ealgal algal oqlgal o al cal cal
JE

ol oo cal o3 G ] LA cA LAl oA oo o AP CAT %e%ﬁ%féi} BB o e e

aljc al'

Jky{| }xsnl d ?]d] c:?] ca C)cra]] c%j]flcf:a éﬁfgaf] 85] EQ]%S c ]aca])ca]lca gg]scea] ca] cal ca]

ca] ca] ca] cajyaalea] €at ha] edced sat gabgaupd i(2¢ <t£rré Vhf@@'rd_tZI]S] cajcajcajcalc

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal c"a]ca] ca]ca] ca]ca]ca] ca]ca]

Ca] ca] ca] cal v~ In the present embodiment, the right and left

] "O] Ki 1a2} xsni d_Z] ] ca] ca] ca] ¢c"a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]calc

aJ cal ca] ca] sajsced v} va] ¢afFeafenpsad aind & & als2 AWK s ki et} s 7] ] ca] ca

] ca] c"a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] calcalc

a] ca] ca] ca] EXjec A TEBEI RIFAIVER T ) 23 F@do@d(ay be passed over

109&' ()-F10%& ()-@O%& ()-, 10%& () - $10%& g) z}~hF8F 10! @

mMLO%& () - 0SLO%E 1RO § dédom IyEhognd)lefiovere) PRIGGHS PEASPIEF  10GF;

109638 () - ! 10% | 10%&: o 0%, 0 10.\‘abcj TIF 10G 10
10 10 ()10%3(‘%&‘](%‘3/«98“(‘)6@1]%8 (%f#%@é’ égrl%é and (i) -

hoisting accessory 47 may be suspended from the rope

pulleys, as in the preceding embodiment. In this case,
the total weight of W, of the hoisting accessory 47 and

the container C can be shared between the hoisting
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FIG. 3 schematically shows the constitution of
a crane apparatus according to a third embodiment of
the invention. Members having the same functions as
explained in the aforementioned embodiment will be
assigned the same reference numerals, and overlapping
explanations will be omitted.

In the crane apparatus of the present
embodiment, first right and left rope pulleys 63 and
64 as a pair are supported in a suspended manner from
a traverser 23 by ropes 61 and 62, as shown in FIG.
3. A first hoisting accessory wire rope 31 has the
other end passed round the first right rope pulley 63
via a right sheave 35 of the traverser 23, further
passed over a second right rope pulley 37, and then
connected to a right connecting portion 38 of the
traverser 23. A second hoisting accessory wire rope
40 has the other end passed round the first left rope
pulley 64 via a left sheave 44 of the traverser 23,
further passed over a second left rope pulley 45, and
then connected to a left connecting portion 46 of the
traverser 23. A hoisting accessory 47 capable of
holding a container C is suspended from the second rope
pulleys 37 and 45. Hence, whenonly hoisting accessory

drums (not shown) are rotated for a takeup action, the
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10%. () - F310%&’ ()-33109& ()-!!!)"O' ~"$dELC 10B1O% ()- MLO%& ()-39 109& () -
Y109& ()-f10%& ()-310%& ()- $$2%%8000@VK@ 10B 10 10 109<10%&2(3 0CT 2002
710%& ()-!6910%\ & ()- 410%& ()- @LO%&' () - WV/EEEEEIEVK@ 10B

10910%& () - &910%& () -1 F10%& ()-S10%& ()-110%& ()-"10%& ()-& .'['' "' dEVK@
10B

10&F- 10%&T() Yy109%& () - Y109&' ()-&109%& ()-|4109& 3-|109@f& Y (>(n(((dEVK@
10B 01st1ng accessory wire ropes 31, are taken up,

ienn A R () BYLONE () 1026 () Y& 2109 - (90

e ()~ #109% i"é‘g( s C%g”%%"’?%f 7 **t*r*»e/iéa@s ) 2 tchpt AR 0B 1 109

ne ()-10% pgcf,l@t?éos@@@n@moa{m&e@s 3% 08 Oalc8}0%rivery, the

hoisting accessory wire ropes 31, 40 are paid out,
whereby the container C held by the hoisting accessory
47 can be lowered via the first rope pulleys 63, 64
and the second rope pulleys 37, 45. The traversing
action of the hoisting accessory 47 is the same as in
the aforementioned embodiment, so that its explanation
is omitted.

In the crane apparatus of the present
embodiment, the hoisting accessory wire ropes 31, 40
are connected to the traverser 23 via the first rope
pulleys 63, 64 and the second rope pulleys 37, 45. Thus,
rightward and leftward horizontal components of force,
which the hoisting accessory wire ropes 31, 40 impose

on the hoisting accessory 47, can be decreased. That

is,
T = W/8
T,r = (W/2)cosB,/sin (6, + B8,) - W/16
T,, = (W/2)cosH,/sin(6, + 0,) - W/1l6

Also, T,x = T\, and T,, = T,

As described above, since the rope tensions T
of the hoisting accessory wire ropes 31, 40 are
decreased, the rightward and leftward horizontal

components of force on the hoisting accessory 47
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10 h;lO%)h&f()-"‘10%)h&f()-5!10%)h&f()-310%)h&f()-SNHO%)h&f() s10%
h& ()--/./=/170011xY:/ 10 h 10% & ()- &s10% & ()-SF10% & () - 0%{&'() M
109% & ()-$109% & ()- 10 h11ll2v2| 22dE:/ 10 CT2
h*10% & ()-3(310% & ()-3&s10% & ()-%40% & ()- @10% & ()-3° IIOQQ&T() 2 ng[
33dE:/ 10
hF5MLO% & () - 310% & () - F2f 10% & () - 9010% & ()- 31 . 10% & () -3y, s10% & () - 3333
333474bC 10(b¥nIER@®e () €CYLMERYR ) r & 4D, () Wht@eakl(the rope
10( <10% & () - 710% & () - 74\ 44445C5dEBC 10 h910%& () - YLO%& () - YLOU%& ()- Y

109& () - 910®@E@¥H¥10M& ()TCb6Ba6 M/ IJEDCf 1@ raverser wire ropes

hI)NﬂO%&T() 10%&'&) 9&10%&' () -Ys10%&' ()-L910%& ()-Yss10%& ()-s777UB88888
aVK@ 10 h 1@91029952 and 26 are increased, whereby the rightward

109&; ()-lYfllo%&' (vallofy&' )-29-109%& ()- Y+10%&' ()-899E;s; <<aBVK@ 10 h
., 10% Ug' ()ard1de g a5 Dovalae 2 hosseroppnteveas fgresyopodhe

hoisting accessory 47 (container C) are increased.
Thus, the position at which the rightward and leftward
horizontal components of force are balanced comes more
outward than in the earlier technology. Hence, the
hoisting accessory 47 (container C) can be brought
fully close to the crane leg as compared with the
earlier technology. The traversing range of the
hoisting accessory 47 widens, and the work efficiency
of the crane can be increased without the necessity
of upsizing the apparatus.

In the foregoing respective emgodiments, the
connecting portions 24, 29 and the sheaves 35, 36, 43,
44 of the traverser 23, the rope pulleys 37, 45, 63,
64, the first and second traverser wire ropes 19, 20,
25, 26, the first and second hoisting accessory wire
ropes 31, 32, 39, 40, the traverser sheaves 21, 22,
27, 28, the hoisting accessory sheaves 33, 34, 41, 42,
the rotating drums 53, 54, and the suspending wire
ropes 55, 56 have been constituted as a pair composed
of right and left members. However, they may be
provided as a plurality of pairs.

The invention being thus described, it will be

obvious that the same may be varied in many ways. Such
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modifications as would be obvious to one skilled in

the art are intended to be included within the scope

of the following claims.
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10%G& () - 10%G& () - P{QQRQQARQ R @10 h! s109%&' ()-! 10%3GE () - #10%G& () - 10G
10G 10G3y; -WlogesiE) < Loved ()i s-RERRRRSSaB_ @ 10 h!

109%6G&' () - - 109638 () - 910%G&' () - 91098 ()-! f10%@e ()-,

10%38' () - S#HS SnBST$T} A< @10 h! $LI0%[ & ()- @BLI0UEE () - @ 4& 10%&' ()-F
10938 () -! $7109%kk& )-ZlOfV%é%-SSTI TiTTTU U L[ <1@ 10G3;

109638 () - ! 3510%4GGE () S3$10% jrotafoenprislegoouscs ()-! 0$L109w w

& ()-ou U#U2UpYYZZaZZijé@y1 frame;

traverser drums and hoisting accessory drums
rotatably mounted on the body frame and normally and
reversely rotatable by a drive motor;

a traverser having right and left connecting
portions as a pair, and right and left sheaves as a
pair;

right and left rope pulleys as a pair
positioned below the traverser;

first right and left traverser wire ropes as
a pair having an end taken up by the traverser druns,
and having the other end connected to the right
connecting portion of the traverser:

second right and left traverser wire ropes as
a pair having an end taken up by the traverser drums,
and having the other end connected to the left
connecting portion of the traverser;

first right and left hoisting accessory wire
ropes as a pair having an end taken up by the hoisting
accessory drums, and having the other end passed over
the right rope pulley via the right sheave of the
traverser and then .connected to the traverser;

second right and left hoisting accessory wire

ropes as a pair having an end taken up by the hoisting
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f&lO%&'()--hiIInnnnnqﬁﬂga}égﬁ left traverser sheaves as a pair and
right and left hoisting accessory sheaves as a pair
for guiding the right-hand wire ropes to be parallel
and the left-hand wire ropes to be parallel; and

a hoisting accessory capable of attaching and

detaching a load thereto and therefrom, and suspended

from the right and left rope pulleys.

2. The crane apparatus of claim 1, wherein the
hoisting accessory drums are drivably connected to the
drive motor, and the traverser drums are drivably
connected to the hoisting accessory drums via

clutches.

3. A crane apparatus comprising:

a body frame;

traverser drums and hoisting accessory drums
rotatably mounted on the body frame and normally and
reversely rotatable by a drive motor;

a traverser having right and left connecting
portions as a pair, and right and left sheaves as a
pair;

right and left rotating drums as a pair

suspended from the traverser;
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connecting portion of the traverser;

second right and left traverser wire ropes as
a pair having an end taken up by the traverser drums,
and having the other end connected to the left
connecting portion of the traverser;

first right and left hoisting accessory wire
ropes as a pair having an end taken up by the hoisting
accessory drums, and having the other end passed over
the right rotating drum via the right sheave of the
traverser;

second right and left hoisting accessory wire
ropes as a pair having an end taken up by the hoisting
accessory drums, and having the other end passed over
the left rotating drum via the left sheave of the
traverser;

right and left traverser sheaves as a pair and
right and left hoisting accessory sheaves as a pair
for guiding the right-hand wire ropes to be parallel
and the left-hand wire ropes to be parallel; and

a hoisting accessory capable of attaching and
detaching a load thereto and therefrom, and connected
to right and left suspending wire ropes as a pair paid

out from the right and left rotating drums.
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connected to the hoisting accessory drums via

clutches.

5. The crane apparatus of claim 3, wherein the
hoisting accessory wire ropes and the suspending wire
rope are passed over the rotating drum in opposite

directions.

6. A crane apparatus comprising:

a body frame;

traverser drums and hoisting accessory drums
rotatably mounted on the body frame and normally and
reversely rotatable by a drive motor;

a traverser having right and left connecting
portions as a pair, and right and left sheaves as a
pair;

first right and left rope pulleys as a pair
suspended from the traverser;

second right and left rope pulleys as a pair
positioned below the first right and left rope pulleys;

first right and left traverser wire ropes as
a pair having an end taken up by the traverser drums,
and having the other end connected to the right

connecting portion of the traverser;
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a second hoisting accessory wire rope having
an end taken up by the hoisting accessory drum, and
having the other end passed over the first and second
left rope pulleys via the left sheave of the traverser
and then connected to the traverser;

right and left traverser sheaves as a pair and
right and left hoisting accessory sheaves as a pair
for guiding the right-hand wire ropes to be parallel
and the left-hand wire ropes to be parallel; and

a hoisting accessory capable of attaching and
detaching a load thereto and therefrom, and suspended

from the second right and left rope pulleys.

7. The crane apparatus of claim 6, wherein the
hoisting accessory drums are drivably connected to the
drive motor, and thg traverser drums are drivably
connected to the hoisting accessory drums via

clutches.
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