Title AUTOMATIC ELECTRICITY TAKING SYSTEM AND METHOD FOR RUBBER TYRED
CONTAINER GANTRY CRANE Field of the Invention 5The invention relates to a matching technique of a
gantry crane used in container terminals or storage yards, in particular to a novel automatic electricity
taking system and a method for a rubber tyred container gantry crane. Background of the Invention With
the rise of oil pridé@ed the increasingly stringent environmental 10 requirements, it has become a trend to
change the power of a rubber tyred container gantry crane (RTG) from fuel oil to electricity. One of the
most important parts of the technique of electrically driving a RTG is how to transfer commercial power to
a RTG with longAiStaNda h6VE el RAGHE Y BAEANG SO E ANBACHY HERIDG' QR cket is disposed
besides a RTG KUBBRRYI YRIHDcCIONEBAIMIR GANEREERAINBommercial power is mounted on the
electricity taking bracket, and a current collecting trolley moving together with the RTG is needed. The
trolley is electrically connected to a gantry crane, and the trolley is proved with a current collector having a
carbon brush at the en rt. During taking electricity process, the current collecting trolley is mounted on
the electricity taﬁ‘g‘;@&d‘ﬁﬁsﬂé{@ﬁ?ﬂe carbon brush is connected with the slide contact wire to transmit

electricity on the slide contact wire to the RTG.
5 The invention relates to a matching technique of a gantry crane used in container

terminals or storage yards, in particular to a novel automatic electricity taking system

and a method for a rubber tyred container gantry crane.

Background of the Invention

With the rise of oil price and the increasingly stringent environmental

10  requirements, it has become a trend to change the power of a rubber tyred container
gantry crane (RTG) from fuel oil to electricity. One of the most important parts of the
technique of electrically driving a RTG is how to transfer commercial power to a

RTG with long-distance movement.

In the present method, an electricity taking bracket is disposed besides a RTG

15 runway, a slide contact wire connected with commercial power is mounted on the
electricity taking bracket, and a current collecting trolley moving together with the
RTG is needed. The trolley is electrically connected to a gantry crane, and the trolley

is proved with a current collector having a carbon brush at the end part. During taking
electricity process, the current collecting trolley is mounted on the electricity taking

20  bracket, and the carbon brush is connected with the slide contact wire to transmit

electricity on the slide contact wire to the RTG.

A technical problem to be solved in the process is how the trolley is mounted on
the electricity taking bracket and how to make the trolley take electricity and do

synchronous movement with the RTG.



A technical problem to be solved in the process is how the trolley is mounted on the electricity taking
bracket and how to make the trolley take electricity and do synchronous movement with the RTG.  The
most conventional method is realized by manual operation: the trolley is first mounted on the electricity
taking bracket, then the plug of the trolley is inserted in the RTG to realize electric connection, and the
trolley is connected tbhtheatiderosntaselvirehiof mzealiady wwinrpal spsedtropdhotrelidizes power supply of

the RTG. Such SmamuploRR"allem kesdipe.andiahel hesigw eficiRiey, i@l daa glegtroshock danger

caused by inserting or pulling out the plug in rainy day, thereby having low safety.  Chinese application
200910050482 & Gld o se % stlasdtisreomieatitBniatl ity OJsH L B HSIEY h Yakin Ritricity process,
a trolley is horizavitallyypuahedipubdthpya aseenngetian Wevieepoorneatpt, voithia RTG.ts ks pressed on a
guide plate qf an electlricité{rt léinng Egg%ket the R Gr nplovxis forward and drjves th% t(rollﬁyc [o move, under

. ' 1 W. h
the action of an nchned Bwaé plate arrlgllwegg on the éféc ?u‘&t?z gﬁ?ﬁl&ybraa{lc et the t(?cr)ﬂséy generates an

upward componéangdorcaubsd depandimmg on putbsgtantifordeofrarforwdad. thaatibn fevowedod a bracing force
of the guide platg,aiad then is lifted to a 15 preset height to realize rail entry, and the carbon brush of a
current collector is led into a slide contact wire through a trumpet-shaped guide opening to automatically
take electricity. The electricity system with such structure realizes rail entry based on the cooperation
among pressure of thdioesmeptberteviee)MBOSHPA fosclst thesRI@IR0 fandithenatelided guide plate,

and the trolley needs to-he, achitatalYRASIaRGsLIN heshverticarpd:herizenial diresligng at the leading

section of the inclined guide plate, and thus the connection device'is required tdo supply a sufficient

horizontal piesstYe?(Spprestintaterics soresy o HHE #dHEY (6 SrdUiFestdertr 3118Yide Bldite?t e guide plate in
the whole leadingfetacessaliing biabey, ishifiRudotbepresehheight dhreyghdthe2s guidewate in vertical

direction, the lifting,force is only a vertically upward component force generated by the inclined guide
oo R R e e e e e

therefore, a suffitienbliftingeferaesraguiresra dany@emo tigladfbpvndtdacion foesetantbodingly, the trolley's
force condition ig a5 {llgWs:40F RARESEd TelleyDeyes fonardiat 313k GRAaIRSReafthe ifting wheel of

the trolley generates an impact force to the inclined guide plate when contacting with the inclined guide

plate, the fdfce @52t kshetidiffalizebrniRe ebiniisrferoRiesyctcrsutrveratanpidusdd for

overcoming the into a slide contact wire through a trumpet-shaped guide opening to automatically

take electricity.

The electricity system with such structure realizes rail entry based on the

cooperation among pressure of the connection device, the forward force of the RTG

20  and the inclined guide plate, and the trolley needs to be accurately positioned in both
vertical and horizontal directions at the leading section of the inclined guide plate, and

thus the connection device is required to supply a sufficient horizontal pressure
(approximately 750K G) for the trolley to ensure the trolley to adhere the guide plate

in the whole leading process. The trolley is lifted to the preset height through the

25 guide plate in vertical direction, the lifting force is only a vertically upward
component force generated by the inclined guide plate resisting the pressure force of

the lifting wheel of the trolley perpendicular to the plate surface, and therefore, a
sufficient lifting force requires a large enough forward traction force. Accordingly,

the trolley’s force condition is as follows: the pressed trolley moves forward at a

30  certain speed, the lifting wheel of the trolley generates an impact force to the inclined
guide plate when contacting with the inclined guide plate, the force reacts on the

lifting wheel, the component force generated vertically is used for overcoming the



trolley gravity (about 150KG), the downward component force (larger than 50KG) of the friction force
between a universal ball and a backup plate and the downward component force of the friction force
between the lifting wheel and the inclined guide plate are generated under the action of the pressure of

the trolley, therefore, only the 5 vertically downward component force can reach over 200KG, the angle of
the inclined guideobkateiavty deguedsiaid the dovauvardiegmpangie fistire(Wwiseethears Pe@velr 220KG. The

impact force gengragd;sh thedosantef the,colisienis mere thandpysie iug tiegdatgerghan the normal
force, therefore, in every rail entgyia strong impact force of e&g%oxmate 1 ton will act on the lifting wheel
[

and the whole frEfHPYIeH e oS Heiom o frPropesnd Svaamdssheditbrdnslipgbaife mber of the
lifting wheel, whighteatsgathatdhentikollay satvmot ke lpiieduie tratequired tesefandoitiysha traveling wheel
and a guide wheel come into a collision with the rail. Though the s member of the lifting wheel is
onatenc o B e R T e comarate
a clockwise turninglitmdygeidSplaticts iB2tdussfesreudtdharfarpe dotine shidéhtindtngnotienh ¢rllisearing and a
vertical seat type,jpsesoReArG SMBRATERDYNS lamedR dRmAs eS8 IRaTs @i bus,the impact has

great influence on the service life and the reliability of the whole machine. In addition, in the whole
process of rail effHy, thBYe [EeHirsRt S 4hibhG ARG JHSIRES, e ficRiARBIVGt S force possibly
causes failure ofifigih@mbiy d iarpxaxipleec 20 oasufficievnaticaigssuve el ha aennestamsiewce, shake of the

RTG, etc.), gnd 50 thefe s aljgh, demand.on dhe system. e power for pressing fhe rolley on the
backup plate is compre%e air, In a compressed air system for Slﬁ)Bp ying compresse alﬁ abnormal
operation of anyvdmelofvhirlcyhngierthee versinloyadee nairbednfipdeiosdr, wrrssdrisvirhited thadve, air pipe, pipe

joint, motor, beltapdidrainn@vawill load Ve RSHEIGRNL AL RESSWEN 3Rd e ¢aoURregRed air system

self has low reliability, while the design of the RTG having a flexible telescopic arm requires a
compressed air SYRBMMFIPFERIINS Hag rdgstahiEensiicnrd Sermircimuigier g Sstem has limited
reliability in the keypeousse fileadingti anchdeadirgrouéthe dealieye Masepvek thailiaaigheof the trolley is
realized de endinﬁ; n the C(inne tion dev(i'sce 3(?(96 rin travelin%a;ﬁ]% connect,on d1§Vi e is always pressed

on the elec r%city"faﬁnés BFae eerf,eaﬁodatthlépé 8&%&& téf%f’né’%?élc ethas |r911]|1§ foad an 1Qe:‘ar(%saeii“foundation

settlement. Howewverintes lvadng s REGoathe dacte 20tores thaingaoperadidnisafberibeiacy used for a
long time, the papfial. foyndation oha HowaY;heam has greplseiismethdavRI PGk thesettiement

difference of the runway beam relative to the foundation of the electricity taking bracket can reach over
40cm, and fluctsdi raity e thelt BIRS S ditiaih sBtat there it P aHaeF tE 08 niekiiEH Bedfce in the above

system is merelyqgauthd Oeotudhentodllay hus gasipkWweaikeatrierpOSiHINMIEN Sareumsritiement, and the
fluctuating range caﬁnotn e .enlargi;ed b?c use the trollgg is 5limi edol%ﬁ[gl%&ig%di% eg)f thg; Isiglear motion ball
o

bearing slide way andthe $i2&0 & iPame &P ?ﬁgc%}%lﬁey,v and S|}r1|"ﬂlc%nclu5|on, sigh has defects.
Summary of thethevensienhigh demand on the system. The power for pressing the trolley on the
backup plate is compressed air, in a compressed air system for supplying compressed
air, abnormal operation of any one of air cylinder, reversing valve, air compressor,
pressure limited valve, air pipe, pipe joint, motor, belt and drain valve will lead to
25  insufficient air pressure, and the compressed air system self has low reliability, while
the design of the RTG having a flexible telescopic arm requires a compressed air
system with relative small resistance, which determines that the whole system has
limited reliability in the key course of leading in and leading out the trolley.
Moreover, the traction of the trolley is realized depending on the connection device,
30  during traveling the connection device is always pressed on the electricity taking
bracket, and the electricity taking bracket has light load and small foundation
settlement. However, the load of the RTG can reach 200 tons during operation, after

being used for a long time, the partial foundation of a runway beam has great

settlement (even break), the settlement difference of the runway beam relative to the

3



In order to solve the technical problems of the prior art, the invention provides an automatic electricity
taking system and a method for a rubber tyred container gantry 10 crane, which can eliminate design
defects through separate cormection device and traction device to improve the reliability of the whole
system. Accordingly, the invention employs the following technical scheme: An automatic electricity
taking system foforudpeertyeédheositsineity antmecharrkdoraprised 98emidgmenndofledtindngolley including

a frame, guide Whegls, ATy eling RRRIS & CHTIRNLRPISEIOF AL AmEBRENC RN COMpRNgRivand cables of

the current collector and the induction component are connected to a gantry crane;  an electricity taking
bracket disposedBE&idEsEtE gheithy-elaR-riVESlRY phovidenalitnalspbde disitevivdtand traveling

wheel guide rails apngdcomprzas mathdmiddie seetionantan sHuanieaiReling trvRlng trolley leading-in

section positioned at the end part, wherein the leading-in section is provided with an upper guide groove
and a lower Juidd¥isole tﬁﬁc‘]%l‘ﬁ%YcRﬂB%i&l%?tﬁ@%‘iﬂ%@bP&&%% %l@&%iﬂ&btbﬁmzﬁtﬂgglﬁlates used for
positioning the tradiay of the tiztieiahaliractian]airactioddeytasasfeonnecting both ends of the current
collecting trolley and 25 the gantry crane at least includes a flexible traction cable used for automatically
centering the trolley in the electricity taking bracket and pulling the current collecting trolley to move with
the gantry crane in the middle section;  The traction device for connecting both ends of the current
collecting trolley Sumh tharyaofrtherdneattieast includes a flexible cable used for moving the current
collecting trolley along with the gantry crane.

In order to solve the technical problems of the prior art, the invention provides an
automatic electricity taking system and a method for a rubber tyred container gantry
10  crane, which can eliminate design defects through separate connection device and

traction device to improve the reliability of the whole system.
Accordingly, the invention employs the following technical scheme:

An automatic electricity taking system for rubber tyred container gantry crane

comprises:

15 an current collecting trolley including a frame, guide wheels, traveling wheels, a
current collector and an induction component, and cables of the current collector and

the induction component are connected to a gantry crane;

an electricity taking bracket disposed besides a the gantry crane runway is

provided with a slide contact wire and traveling wheel guide rails and comprises a

20  middle section and an current collecting traveling trolley leading-in section positioned
at the end part, wherein the leading-in section is provided with an upper guide groove

and a lower guide groove and a backup plate, the guide grooves are provided with

guide plates used for positioning the trolley in horizontal direction;

a traction device for connecting both ends of the current collecting trolley and
25  the gantry crane at least includes a flexible traction cable used for automatically
centering the trolley in the electricity taking bracket and pulling the current collecting

trolley to move with the gantry crane in the middle section;



Said automatic electricity taking system further comprises. 5a cormection device disposed at the side
surface of the gantry crane, comprising an upward-downward movement mechanism, a horizontal
telescopic mechanism and a coupling mechanism capable of realizing cormection and separation
between the connection device and the current collecting trolley, wherein the connection device can be
cormected to or sepdiztéddiomddiacedpresonaetiantibefireidsyobidiaisareanysiHectiaeritebhnaisim when the

upward-downwagg ragyepmenhmnechaniSmuaLks and e eusrenteoliRpting ralayPatkran the electricity

taking bracket through the guide wheels and the traveling wheels; Said traction device and the cormect
on device are arfaHgeasEplsaRRe With eI HHF-employs the following technical measures or any
combination of 15 the measures to improve and supplement the above technical scheme: Said

coupling mechanismgcamprisesia fitst: iR ASRRMPH-GRIMGRHRALO the current collecting trolley and a
second coupling assembly cormected to the connection device, and the first coupling assembly and the

second coupling assembly are connected when moving towards each other and separated when moving
reversely. 26The guideqrooves dfvike depdiad-ih thestibrsuffthe duthe gtdoll ecting doragkehare open

upwards. The upgey fall aadhe anaerathal hedmiddle Sasien Ganieenso SllehKawalg or downward,

and if both are open upward, the current coIIectlngi trolley uses the same group of the guide wheels and

the traveling whéet8uRtiftfe MESBRAG T CBehlsnCATERtHEh e SRt SR iF BIHE PR Y55Rth&il and the lower

rail of 25 the migshgcsacharVeoRAM loWaM@Id:dhe-ahEraolieplieatingniialey ieguisasitvreeparate groups
of the guide wheels and the tr%vellg(%fwheel%ifgr beLngcused for thell%wd(?1 rooves of thf: leading-in section

and the wheel gﬁ?&eb?aclf)sn%?(iﬁe IRiglatePag |on,0rrélstpeecﬂ{/r§ﬁ/t.coue§té EBW rd downward Thovement

mechanismiis anrenedsat thbevothrectior@ndbwhtiredconmetion dexdbenteonthegéntryndrehe or at the
coupling end of the GANQGEIARJRYIRS H%%? 5@}1@"@&&5‘?&'{?}\’ arthishrevideryith agyidrpositioning

mechanism which is of a slide rail or a guide rail.
wheels and the traveling wheels;

Said traction device and the connection device are arranged separately.

The invention employs the following technical measures or any combination of

15 the measures to improve and supplement the above technical scheme:

Said coupling mechanism comprises a first coupling assembly connected to the
current collecting trolley and a second coupling assembly connected to the connection
device, and the first coupling assembly and the second coupling assembly are

connected when moving towards each other and separated when moving reversely.

20 The guide grooves of the leading-in section of the current collecting bracket are
open upwards. The upper rail and the lower rail of the middle section can be open
either upward or downward, and if both are open upward, the current collecting
trolley uses the same group of the guide wheels and the traveling wheels at the
leading-in section and the middle section; if one of the upper rail and the lower rail of

25  the middle section is open downward, the current collecting trolley requires two
separate groups of the guide wheels and the traveling wheels for being used for the
guide grooves of the leading-in section and the wheel guide rails of the middle

section, respectively.



5Said upward-downward movement mechanism is of an air cylinder, or a hydraulic cylinder, or a mandrel,
or a pull rod, or a worm gear mechanism, or a chain-sprocket mechanism.  Said horizontal telescopic
mechanism can be of a double-arm translation mechanism, or a single-arm translation mechanism, or a
telescopic translation 10 mechanism, or a guide rail type translation mechanism or a trunk type electricity
taking bow translatiopereehardstawnwarsidnreation devheaisonirivased fiedibleotraastion eable, a protective

rigid cable and &,paibeginanth S UEPRESIPMIRRF AR T, tﬂ@@é@t%ﬁﬁg%ﬂ%@% cahiR@ed the rigid cable
e

form a cable group and are respectively arranged at both ends of the 15 current collecting trolley, one
end of the cableyPdthp'fs BEAFEEHRS (G crtdhPEdIiEtding a8y IR BRgrrieBRBYKEhd suspension
loop mechanismyhitd ihef atfirlcenid s £anveeigd to the gantry crane.  The front end of each guide
groove is provided with a guide section with reduced width from the front to the rear, the rear end of the

guide section is communicated 20 with the guide groove, and the width of the rear end of the guide
section is equal to theaiLiBRGrIsiRY WA R PRIthHseRaps e Sysfern s itXEsENn Further provides an

automatic electrigjiyrdakingimeshad fanindbe oty ediceatang haantsyciasehanbitvisaaharacterized by

comprising the follo%ﬂgggggl%%ithat: 251) the gantry crane is driven to the leading-in section of the slide
wire bracket, and’fRe Curren coﬁ]ﬁécting trolley is confirmed to be connected to the connection device

through the coupling mechanism;
Said horizontal telescopic mechanism can be of a double-arm translation

mechanism, or a single-arm translation mechanism, or a telescopic translation
10  mechanism, or a guide rail type translation mechanism or a trunk type electricity

taking bow translation mechanism.

Said traction device comprises a flexible traction cable, a protective rigid cable
and a pothook and suspension loop mechanism, wherein the flexible cable and the
rigid cable form a cable group and are respectively arranged at both ends of the

15  current collecting trolley, one end of the cable group is connected to the current
collecting trolley through the pothook and suspension loop mechanism, and the other

end is connected to the gantry crane.

The front end of each guide groove is provided with a guide section with reduced
width from the front to the rear, the rear end of the guide section is communicated
20  with the guide groove, and the width of the rear end of the guide section is equal to

the guide groove.

Matching with the above system, the invention further provides an automatic
electricity taking method for rubber tyred container gantry crane, which is

characterized by comprising the following steps that:

25 1) the gantry crane is driven to the leading-in section of the slide wire bracket,
and the current collecting trolley is confirmed to be connected to the connection

device through the coupling mechanism,;



2) the horizontal telescopic mechanism of the connection device starts to work and horizontally pushes
the current collecting trolley towards the electricity taking bracket till the guide wheels of the current
collecting trolley are positioned on the backup plate which is in front of the guide grooves of the electricity
taking bracket, a 5 corresponding inductive switch starts to work, and then the action of horizontal push
terminates. 3 ) the2upthahddomaivalempventemmsechithis wwofati®cdaviectiontsavicerktarts to work

and drives the coupling meghanism.ang e currepsealiecling ralien 1 movs dpwnwagd against the

backup plate, such't at the guide wheels and the traveﬂ%g }(N eels enter the guP(]JIeagr ves to realize
positioning of th&radirsyilh thergerledivbetlon! tha ruvsnimabecidsinallerdmoosimend medhanism continues

to move downwaygitg,saRaraiadng souBlingrMehaNisM R hedralay farao thalacticity taking

bracket; 155 ) the horizontal telescopic mechanism starts to work and draws the connection device back;
and  6) the gafftiy BB ANdUHE CopReH ¥alS Lt toRas Bemibe tsRmpdLREM-ME ection of the
slide wire via thadiiagtines.device, the trolley firstly passes through the guide plate for positioning the trolley
in the guide groove in horizontal 20 direction, and the horizontal displacement of the guide wheels
arranged horizontally is reduced to realize the positioning of the trolley in horizontal direction; the trolley

continues to move, sttAhERHHETIABBNBIUBAVEMEE BSFRHisEORE 6 conrasE aRdiRRyce 8 e smoothly led

to the slide contggtyie.and s SARPBGIBHLL iherlidecontart éﬂH@p@Sﬁ&@G&r{%ﬂyﬁ% $ligg: contact wire is
thus transferred to the gantry crane 25 througj; the current collecting trolley, and the power for gantry

crane is immedigf $HcHE M e SHiTEdiE poteh, that the guide wheels and the traveling

10  wheels enter the guide grooves to realize positioning of the trolley in vertical

direction;

4) the upward-downward movement mechanism continues to move downward

to separate the coupling mechanism, and the trolley parts on the electricity taking

bracket;

15 5) the horizontal telescopic mechanism starts to work and draws the connection

device back; and

6) the gantry crane pulls the current collecting trolley to move towards the
middle section of the slide wire via the traction device, the trolley firstly passes
through the guide plate for positioning the trolley in the guide groove in horizontal

20  direction, and the horizontal displacement of the guide wheels arranged horizontally is
reduced to realize the positioning of the trolley in horizontal direction; the trolley
continues to move, such that the carbon brush of the current collector on the trolley
can be smoothly led to the slide contact wire and is connected to the slide contact
wire, electric energy of slide contact wire is thus transferred to the gantry crane

25  through the current collecting trolley, and the power for gantry crane is immediately

switched into commercial power.

The invention has the following advantages: depending on two separate
mechanisms, the invention realizes accurate positioning of the trolley both in vertical

and horizontal directions by two steps, ensures smooth and reliable rail entry of the



The invention has the following advantages: depending on two separate mechanisms, the invention
realizes accurate positioning of the trolley both in vertical and horizontal directions by two steps, ensures
smooth and reliable mil entry of the trolley in respect of design without strong impact during mil entry and
prevents damage to parts; after mil entry, the trolley is separated from the connection device and pulled
by the flexible tréioliern deviseestich dratthevehvdntbghrapatiedsnire medoidttorreantbeeiétl in and led out

of the safe slide eqpiactuiifanflaheireliey. GaB Ranrisnammalbn e IRdtasPacialsslement thereby
re e

having strong adaptability and good following function. B scription of the Drawings  Figure 1 is a
structural diagramdowﬂs%né%ﬁlﬁ% EBrHactioHcasvide Bi ke iRvERTdT Tori gl ¥ 8 another

structural diagrasmlnktbhedolieyana Hig tahoeciomaetcslidt thaimtantignind thigusaed imanother
structural di@gram f the trtﬂlleey(, eand ihe conneictiec%{?edevic%grf ﬁr% invention:; QH e 4(’55 another
[ 0

n
WOork norma n 1 rge partia ent aving strqQn adag
structural diagram o ?hgr%roﬁey and the cbnnection device e inven |ogn; P |gur}éa§|s another

structural diagragewt lbowoieipegithe connection device of the invention;

Brief Description of the Drawings

Figure 1 is a structural diagram of the trolley and the connection device of the

invention;

10 Figure 2 is another structural diagram of the trolley and the connection device of

the invention;

Figure 3 is another structural diagram of the trolley and the connection device of

the invention;

Figure 4 is another structural diagram of the trolley and the connection device of

15  the invention;

Figure 5 is another structural diagram of the trolley and the connection device of

the invention;

Figure 6 is another structural diagram of the trolley and the connection device of

the invention;

20 Figure 7 is another structural diagram of the trolley and the connection device of

the invention;

Figure 8 and figure 9 are structural diagrams of the trolley and the electricity

taking bracket of the invention;

Figure 10 is a partial enlargement view of part A in figure 9;



Figure 6 is another structural diagram of the trolley and the connection device of the invention; 20Figure 7
is another structural diagram of the trolley and the connection device of the invention;  Figure 8 and
figure 9 are structural diagrams of the trolley and the electricity taking bracket of the invention; Figure 10
is a partial enlargement view of part A in figure 9; Figure 11 is a partial enlargement view of part B in
figure 9;  Figure 1Xigusstiucty rarciberns widhievpundd Batton beehe%lectricity taking bracket of the
invention; and Figure 13 to figure 17 are a schematic diagram of the current collecting trolley

Sentering the rais. Detaled Pescriplionof the Embadiments Embadiment L Flawe dshows an
automatic electricity a%mg system for rubber %/red Contamer gantry crane, in Whiciy a current collecting
trolley 1 is connéeteketo Hlsonmestion 4@ device through a coupling mechanism, and the current collecting
trolley 1 comprises guide wheels 12, traveling wheels and a current collector 11. In the cormection device,
a horizontal telescoplgc devh%e 2 ﬁomgg§es two ?lgmmetrlcal adj&stment arms ]?IéLCBOS|38H§d between a

mounting frame 23 and the rofle >'ah aatreelgssé:optl%a}gdd ZE'S0da m%tﬂﬁ?g?b?are gﬁ'ange}ﬁ between the

two adjustment antasng He mdndrel adjusts the

Detailed Description of the Embodiments

Embodiment 1

Figure 1 shows an automatic electricity taking system for rubber tyred container

gantry crane, in which a current collecting trolley 1 is connected to a connection

10  device through a coupling mechanism, and the current collecting trolley 1 comprises
guide wheels 12, traveling wheels and a current collector 11. In the connection device,

a horizontal telescopic device 2 comprises two symmetrical adjustment arms 21
positioned between a mounting frame 23 and the trolley, and a telescopic rod 24 and a
mandrel 22 are arranged between the two adjustment arms. The mandrel adjusts the

15  distance between the two adjustment arms to move the trolley horizontally. An
upward-downward movement mandrel mechanism 3 is mounted between the
connection device and the coupling mechanism and connected with the second
coupling assembly of the coupling mechanism, and the first coupling assembly of the
coupling device is connected to the trolley. The second coupling assembly can move

20  upward to suspend the first coupling assembly above the second coupling assembly or

move downward to be separated from the first coupling assembly.

Both ends of the current collecting trolley 1 are connected with a RTG through a
traction device 4 to realize traction, and the traction device comprises a flexible
traction cable and a protective flexible cable of rigid cable, wherein one of the cables

25  must be flexible.

The electricity taking bracket 5 (as shown in figure 8 and figure 9) is provided

with slide contact wires 53 and trolley traveling wheel guide rails and comprises a



15 distance between the two adjustment arms to move the trolley horizontally. An upward-downward
movement mandrel mechanism 3 is mounted between the connection device and the coupling
mechanism and connected with the second coupling assembly of the coupling mechanism, and the first
coupling assembly of the coupling device is connected to the trolley. The second coupling assembly can
move 20 upwardriiddaspetinn il firstonpinlgtissdrmibiiztbobethisabegitn scoiglingsdsgembly or move
downward to be separaig £'i@rm?eﬁirﬁiecgum§g@§§&mmys proRRiuapRs gfithe Luseptgollecting trolley

1 are connected with a RTG tﬁrough a traction device 4 to realize traction, and the traction device
comprises a flexiiirALtBT Yeale A iueaifrdtiaitive meddhs rasiovradhe Eabry, WierERPBhe of the cables
25must be flexibigrectiobh@lelgattdeityotaking Hopekapbhassthaveariaiiigupeh SuppdsiigseRpid provided with
slide contact wires 53.and trolley traveling wheel quide rails and comprises a middle section and a current
collocting tavelis T ae e R B e o B e RS i section i
provided with guitiergroobelons 1ceghicividre gopovidént WilittheufdelphitegSilisathYolapositioning the trolley in

horizontal directign, I 18)0HideAIRQAEHAR PRARMBWANT WA LM RIMIBRIR SYPRYSRGHR exceed S the

height of the guide wheels (as shown in figure 11). A guide section can be arranged before each guide

groove for furtheP§akiftam hrasvidfAF aA SeiHGT g ee iy rome el L ths e pHef i8¥d with an
inclined guide plaie &flthe Suk: tratithaswistmohibeeguitid srctintcgreaucad giaddallyofama the front to the
rear, the rea(g end of th(Figuidael %eﬁlti(t)gfjﬁlcommunicate(h\l/vithé&e (I;;H;delgroove and t?e idth of the 10

rear end is 1equa]ietaor fhat of the guide grog\%ldlﬁ%%i\](ffh of the gl?ldeeg%og\?egsmlgvseﬁdm )l/gg%rﬁgater than that of
the guide wheelstatadhitatthehefghidewdeerlsds enferititeadils gvda whehks tonditiothofalight inclination.

In the mechanism, shawin. In,figiks, B¢ gigf;{%@ﬂﬁg{igﬂescopic mechanism 2 is provided with the
upward-downward movement mandrel mechanisms 3 at both sides 15to facilitate vertical displacement

control.  Figure 10 shows one mode of the coupling mechanism, wherein a pothook structure 6
comprises a pothooKmththexedrneotichodevioefmud: s ashensianl |cdesowihecdraeistcdllecting trolley 1.

The side of the connaciiqnfevics, atiaching.ihecureantselesing tellay.cansoe.adgiianaly provided with

a roller wheel or a roller cylinder 20 7 to facilitate the cormection device to move relative to the trolley

upward and YowAAsiltes satisbaislprsraeatcREfRlthe trolley.

Figure 10 shows one mode of the coupling mechanism, wherein a pothook
structure 6 comprises a pothook on the connection device and a suspension loop on
the current collecting trolley 1. The side of the connection device attaching the current
collecting trolley can be additionally provided with a roller wheel or a roller cylinder

20 7 to facilitate the connection device to move relative to the trolley upward and

downward so as to be separated from the trolley.
Embodiment 2

As shown in figure 2, an automatic electricity taking system for rubber tyred

container gantry crane also employs a double-arm translation mechanism, upward-

25  downward movement mandrel mechanisms 3 are mounted between the horizontal
telescopic mechanism 2 and the gantry crane, and the rest is the same with

embodiment 1.

Embodiment 3

10



Embodiment 2  As shown in figure 2, an automatic electricity taking system for rubber tyred container
gantry crane also employs a double-arm translation mechanism, upward- 25 downward movement
mandrel mechanisms 3 are mounted between the horizontal telescopic mechanism 2 and the gantry
crane, and the rest is the same with embodiment 1. Embodiment 3  Figure 3 shows an automatic
electricity taking systéiswforiuibbes tyredusomedin ealeganmtity ciekmeg isysidiicHaheubistaricedetween two

adjustment armg gk {2 dauble-HiF AIAIRD FOBRBABEM GAR BE GRIHSIRHR% A ¢rank rod mechanism

25 to realize horizontal translation of the trolley, and the rest is the same with 5 embodiment 2.
Embodiment 4 9%ef6i ™ SRR ofh aerbinist @reRerrdyStakiRg S yaehi 9 medBRIE Y container gantry
crane, in which achasizeatabielessopimshechasistie 2:@ployad telassopictikansiatiaritmechanism
comprising pIuerf'%lti)te/d?rl‘1 eﬁgansion joints. Upward-downward 10 movement mandrel mechanisms 3 are

mounted between a moun ing frame 23 and a gantry crane, and the mounting frame can be driven by the

upward-downward movement mandrel mechanisms 3 to slide upward and downward on a vertical slide
rail 31. The rest is samaswdienodiment 2. Embodiment 5

Figure 4 shows an automatic electricity taking system for rubber tyred container
gantry crane, in which a horizontal telescopic mechanism 2 employs a telescopic
translation mechanism comprising a plurality of expansion joints. Upward-downward

10  movement mandrel mechanisms 3 are mounted between a mounting frame 23 and a
gantry crane, and the mounting frame can be driven by the upward-downward
movement mandrel mechanisms 3 to slide upward and downward on a vertical slide

rail 31. The rest is same with embodiment 2.
Embodiment 5

15 Figure 5 shows an automatic electricity taking system for rubber tyred container
gantry crane, in which a horizontal telescopic mechanism is of a trunk beam type
translation mechanism which pushes out or pulls back the trolley through inter-
rotation of connection rods 26. Upward-downward movement mandrel mechanisms 3
are mounted between the trunk beam type translation mechanism and a coupling

20  mechanism, and a mounting frame 23 can move vertically to some extent. The rest is

same with embodiment 1.
Embodiment 6

Figure 6 shows an automatic electricity taking system for rubber tyred container

gantry crane, in which a horizontal telescopic mechanism 2 is of a single-arm

25  translation mechanism comprising a swinging arm 29, a bracing rod 27 and a mandrel
28, the mandrel 28 drives the swinging arm to change the angle so as to realize the

object of translation. The rest is same with embodiment 4.

11



15Figure 5 shows an automatic electricity taking system for rubber tyred container gantry crane, in which
a horizontal telescopic mechanism is of a trunk beam type translation mechanism which pushes out or
pulls back the trolley through inter-rotation of connection rods 26. Upward-downward movement mandrel
mechanisms 3 are mounted between the trunk beam type translation mechanism and a coupling 20
mechanism, and a nfouhtidgnenhie 23 can move vertically to some extent. The rest is same with
embodiment 1. Embodiment 6  Figure 6 shows an automatic electricity taking system for rubber tyred

container gantry crane dpe\g%:h a horizontal te&esco itrﬁufchamsm t20r|s ofa 3@3&3{{}1 25 translation

. . owsanauzt atic electricit Syste € ner .
mechanism comprising a swinging arm %, a bracing a|¥dta mandre e mandrel 28 drives the

swinging arm to givangeahe anyledoaakorizeetiizeltheoplbjestcbinrsnslation. rhedestay Sane with
embodiment 4. ERHOQdMEREHanisfIH8LSPRUBABAVIRIATS SIRRITGIY LAKING SHRISE)fQr rubber tyred

container gantry crane, in which a horizontal telescopic mechanism 2 is of a guide way type translation
mechanism,’a té?ééréBﬂ?él%‘i‘nT barrdhigeamearytiqapRslangitéalize the object 5of translation. The rest is
same with embodiment 4. The electricity taking system operates as follows:

The electricity taking system operates as follows:

1) the current collecting trolley is connected to the connection device through

the coupling device (as shown in figure 13);

2) the horizontal telescopic mechanism starts to work and pushes the current

10 collecting trolley towards the electricity taking bracket till the guide wheels of the
current collecting trolley are positioned above the guide grooves of the electricity

taking bracket (as shown in figure 14);

3) the upward-downward movement mechanism starts to work and drives the

coupling mechanism and the current collecting trolley to move downward such that

15  the guide wheels enter the guide grooves (as shown in figure 15);

4) the upward-downward movement mechanism continues to move downward

to separate the coupling mechanism, and the trolley parts on the electricity taking

bracket (as shown in figure 16);

5) the horizontal telescopic mechanism starts to work and draws the connection

20  device back (as shown in figure 17);

6) The gantry crane pulls the current collecting trolley to move forward via the
traction device, the trolley firstly passes through the guide plate 511 for positioning
the trolley in the guide groove, in horizontal direction, and the horizontal
displacement of the guide wheels arranged horizontally is reduced to realize the

25  positioning of the trolley in horizontal direction; the trolley continues to move, such

that the carbon brush of the current collector on the trolley can be smoothly led to the

12



1) the current collecting trolley is connected to the connect on device through the coupling device (as
shown in figure 13);  2) the horizontal telescopic mechanism starts to work and pushes the current 10
collecting trolley towards the electricity taking bracket till the guide wheels of the current collecting trolley
are positioned above the guide grooves of the electricity taking bracket (as shown in figure 14); 3) the
upward-downwatidmesnéraeriireneelidi mentr sl toand rk eandedivdele the stdashnpehwaisatiem and the

current collecting frolleydgarave deniward siahibablati sLidewhesls arigy tiemuigdggrooves (as

shown in figure 15);  4) the upward-downward movement mechanism continues to move downward to
separate the colBitHGIMEERRHRIHCERHIHEGEMEY SRS BrrHed Breehicy talkshtrsriielet (as shown in

figure 16); 5) the horizontal telescopic mechanism starts to work and draws the connection

20device back (as shpy B HOWE 1fder th@)&ﬂe@ﬁi%%?”)ﬁ@éﬁ‘f&ﬁﬁ&ﬂ%ﬁ‘% ebisRIcolaRiingdrolley to move

forward via the traction device, the trolle% firstly passes through the guide plate 511 for positioning the
trolley in the3guideioBeRsisitsizbra it dhe ReriihBRrsMEAbR pialerABIRSTEYuide wheels
arranged horizontallylis spetacenstofreaiizentiiedbpositioning:of, thevtaleyeharzestaheitection; the trolley
continues to move, su rrhg%}ntql C%lilbonﬂl?rlgfén f tr;% ci:H(r)rr?ng)t %?Iggctg)rrdon t\be?n '%rotllrelz ,.§an pe smoothly led
to the slide contdct wiré Via a bell'mobth 512 and iS' Connécted to the slide contact wire, the current
collector is connéutgwtdo the slide contact wire, and electric energy on the slide contact wire is transferred
to the gantry crane through the current collecting trolley.
In the invention, the trolley only needs to move smoothly along a preset path
10  with a smaller force, and there is no impact in the whole process; the accuracy of rail
entry is high, and the trolley can enter the rails even the trolley is slightly inclined; the
connection process and the traction process are separate, the traction process depends
on the flexile cable which can work in the condition of over 1 meter of vertical offset

and thus is especially suitable for working environment with partial settlement of the

15 RTG.

Once the connection of the trolley is finished, i.e. after the trolley is positioned
on the slide wire bracket in vertical direction, the connection device is separated from
the trolley and retracts separately, the trolley is pulled by the separate flexible traction
device to move forward and firstly passes through the guide plate for positioning

20  horizontally, the pressure of the guide wheels to the guide plate ( the pressure is
generated for overcoming torque reaction generated by the gravity of the trolley on
the bracket and is only 5-15 percent of the weight of the trolley, which smaller than
20KG), the horizontal motion space of the guide wheels is gradually reduced to
realize horizontal positioning of the trolley, and then the carbon brush of the current

25  collector can be led to the safe slide contact wire under the leading action of a
trumpet-shaped guide opening; therefore, the connection device only needs to finish
the connection of the current collecting trolley, i.e. two motions of vertical movement
and horizontal extension and retraction, having greatly lowered requirements and
significant improvement of reliability. Substantially, the trolley can realize smooth

30  motion without impact when being positioned both in vertical and horizontal

directions. After positioning in both vertical and horizontal directions by two steps,

13



In the same way, after the operation of electricity taking is completed, when the 5 trolley needs to be
taken off from the electricity taking bracket, it is convenient that only the operations of horizontal outward
movement, upward movement, continuous upward movement with pothook entry and horizontal inward
movement need to be finished. In the invention, the trolley only needs to move smoothly along a preset
path 10 with a sithalkarforcbrughdfhiéeecierigotinglgeton ithiedviroléprbdesonthet accuraey dferail entry is

high, and the trollgy5an, SRteE RlaiiFotvandifteliay sisigntindacines Bk ceanestiapprocess and the

traction process are separate, the traction process depends on the flexile cable which can work in the
condition of ovel™ I HELYFTHCAIUITE AR T8 TR dBp SRS St RSB RS RETRiIG &vibnment with
partial settlementigidheadle Rehgih) iOsaetth® conrrestiomef tbeitilleydssfonsikagihi.anaftae the trolley is
positioned on th slidet iretbracket int er%i(%ﬁl dir ctionl, ;[he (t:ort]lnectic%n device is se ajra&%d from the
trolley and retrac %ns%gﬁgraet’éﬁ?,s{ﬂ% ]t?%%eyols p%ﬁré) %’yrfhaelggp%raf’egﬂréﬂbféat?%ﬁ%cn eviceto move forward
and firstly passesdtuiough the gidide (plats.fos 1egitipRirsg 26) hesgamially, the fressora@bthe guide wheels
to the guide plate (pthe pressure is generated for overcoming torque reaction generated by the gravity of
the trolley on thé’b a?cﬂ?ézlteéﬁarf‘s%m?}l@?i%%&Wﬁ&?ﬁ@lﬁfé‘%ﬂwlﬂﬁﬁ%ﬁe% fFPRIGSARY than 20KG),
the horizontal mation spaedrfiihkgiticeteaelstiisngrashially di@dinaed tohealipeiarnizionpad positioning of

the trolley, and tﬁ%n th](ge1 ecarborhgrush of the current . gt?ﬁ%;la ffyiof: é:ne%nre%(’a Iegldtotﬁge nsl%]:cle n{s,llde contact wire

. a n_t ant crane 1S, S m .
under the leading action of & trum et-s%ape(rzll guide opening; herefeore, the connection device only needs
to finish thel¢ondéplrsaradtheaegaserit ol leeting eliey , tethenasnfigtioarediatbriicabrieemént and

horizqr_ltal eXtenﬁB}i&@fﬁﬁi r&ﬁf&%ﬁ@’cﬁﬁ‘%&@@%%@\éﬁ@@ Eﬁ&@i{%ﬁ@éﬁx_éﬂq %ﬁgnﬂﬁéﬂﬁl@prw?ment of
reliability. Substantially, the trolley can realize smooth 30 motion without impact when being positioned

both in vertical a0/ RGP SRR IR RHHE AR P SRFBHING the SRV SRS AP hE 2 MEF Hirections by two
steps, the carbosehidisénef the etivaniicoleaiastishtebliokihenslideaoniactawide nanexdred el@bility of the

whole process is higher, | gd' ion, the traction cable of the flexible traction device is 3 meters in length,
hen the marim e et ol g Rate RSO el (b Sha i vertcal
extension lehgthceand thé Bhdreriten exterkionumvgesoflenente bé yhechatiketton thetqagrtiyptstane reach to

0.5 and the gantry crane runway foundation through flexible deformation, the center of
the trolley and the center of the connection device can substantially keep in the same
position on the leading-in section through basically equal horizontal pulling forces to
facilitate taking the trolley, and the flexible cable can effectively buffer impact when

20 the trolley moves horizontally. The following ability and the adaptability of the trolley
pulled by the flexible cable are better than directly pulled relatively rigid connection

device.

The invention is suitable for novel oil-to-electricity projects as well as prior

manual oil-to-electricity engineering of reconstructing manual plugging type current

25  collecting trolleys, namely that the manual plugging type current collecting trolleys
only needs to be slightly reconstructed, and the leading-in section with upward
opening is additionally configured in front of the prior bracket to conveniently lead

the trolley into the rails. If the leading-in section is positioned on the same foundation

with the RTG runway, the accurate rail entry of the trolley can be ensured perfectly.

30 Besides the above mandrel for example, the upward-downward movement
mechanisms of the invention can be air cylinder, hydraulic cylinder, mandrel, pull

rod, or mechanical transmission such as worm gear or chain sprocket, etc., and the

14



meters and 1 meter (3.2*3.2-3*3=1*1+0.5*0.5), respectively, the extension length of 0.2 meters are
completely within the flexible deformation range, and the cable can return to the initial length after an
external force is eliminated. The suspension loop of the cable on the gantry crane is substantially
centered, and the maximum 10 displacement ranges of the trolley relative to the gantry crane both in
vertical and horismetaddirabtiomowdimgeaetitpmeterdandgiisrletnd rédspdetiveltathtelasesiaum deviation (in
horizontal directigR)afiigscatt 9f ie.aanisy.Ganrg is only +-0.5 meters, settlements (in vertical direction)
of the bracket and a cart runway do not exceed 0.5 meters (+-0.25), the flexible cable thus can
complement the deviation of the gantry 15 crane and the deflection caused by uneven settlements of the
bracket in a storage itaschetiad thit hartngorenentadivesnfoaredadiohy thotighviteXibie defotimation, the center
of the trolley andfha;genier.f (g GRINGRIIGR dRYiES ﬁ@@o%@%&éf‘iﬂaé%hﬁﬁ{?%'%éﬁ‘s%.s"a‘ﬁﬂ%&os'“o” on the

leading-in section through basically equal horizontal pulling forces to facilitate taking the trolley, and the
flexible cablé carh@rseivalyseRmar ARPHMERWALRCSD otrREdieARy kbR SR Gz ortaYeptieTdfowing ability
and the adaptabilénel thetteodigyeniddedasthe flexible cable are better than directly pulled relatively rigid
connection device. The invention is suitable for novel oil-to-electricity projects as well as prior manual
oil-to-electricity engineering of reconstructing manual plugging type current 25 collecting trolleys, namely
that the manual plugging type current collecting trolleys only needs to be slightly reconstructed, and the
leading-in section with upward opening is additionally configured in front of the prior bracket to
conveniently lead the trolley into the rails. If the leading-in section is positioned on the same foundation
with the RTG runway, the accurate mil entry of the trolley can be ensured perfectly. 30Besides the above
mandrel for example, the upward-downward movement mechanisms of the invention can be air cylinder,
hydraulic cylinder, mandrel, pull rod, or mechanical transmission such as worm gear or chain sprocket,
etc., and the type and the mounting position of the vertical and the horizontal telescopic mechanisms can
be selected as required. It is noted that the forgoing embodiments are merely illustrative of the
invention inlf)rinciple and efficacy and are not to be construed in a limiting sense. Various

15
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5changes will become apparent to those of ordinary skill in the art. The invention is defined by the
appended claims. 10 15 What is claimed is: 1. An automatic electricity taking system for rubber tyred
container gantry crane comprising: an current collecting trolley including a frame, guide wheels,
traveling wheels, a current collector and an induction component, and cables of the current collector and
the induction component being connected to a gantry crane; an electricity taking bracket disposed
besides the gantyy gai¢ ¢ A§INg provided with a slide contact wire and traveling wheel guide rails,
comprising a middle section and an current collecting traveling trolley leading-in section positioned at the

end part, whereip the | %dmg(;' ?%Cgl%&ji%‘ ot\ﬁggg 'g%&nf&p bgyi JroQVe; &d al er gl%ide groove
and a backup plate, and the gﬁ?ﬂé grooveép}zglre pr v}%e with g%%e plates use%lg)r os%%nfng the trolley
in horizontal direéc#@RiisIng: g traction device for connecting both ends of the current collecting trolley and

the gantry crane at leagt, ipglding eflgxidip tactiomeakle usarfanaamaticalivegnietingdieatrolley in
the electricity taking bracket in the leading-in section and puIIin%the (f‘urrent collecting trolley to move with
the gantry cran ecm’rfﬁlé ‘Eﬂﬂ:?&h%rsaél&u%th induction component, and cables of the current colleCtor and the

induction component being connected to a gantry crane;

an electricity taking bracket disposed besides the gantry crane runway being
provided with a slide contact wire and traveling wheel guide rails, comprising a middle
section and an current collecting traveling trolley leading-in section positioned at the end
part, wherein the leading-in section is provided with an upper guide groove and a lower
guide groove and a backup plate, and the guide grooves are provided with guide plates
used for positioning the trolley in horizontal direction;

a traction device for connecting both ends of the current collecting trolley and the
gantry crane at least including a flexible traction cable used for automatically centering the
trolley in the electricity taking bracket in the leading-in section and pulling the current
collecting trolley to move with the gantry crane in the middle section;

the automatic electricity taking system further comprising:

a connection device disposed at the side surface of the gantry crane, comprising an
upward-downward movement mechanism, a horizontal telescopic mechanism and a
coupling mechanism capable of realizing connection and separation between the connection
device and the current collecting trolley, wherein the connection device can be connected to
or separated from the current collecting trolley via the coupling mechanism when the
upward-downward movement mechanism works, and the current collecting trolley parks on
the electricity taking bracket through the guide wheels and the traveling wheels after being
separated; and

the traction device and the connection device being arranged separately.

2. The automatic electricity taking system for rubber tyred container gantry crane
according to claim 1, characterized in that: the coupling mechanism comprises a first
coupling assembly connected to the current collecting trolley and a second coupling

assembly connected to the connection device, and the first coupling assembly and the
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the automatic electricity taking system further comprising: a connection device disposed at the side
surface of the gantry crane, comprising an upward-downward movement mechanism, a horizontal
telescopic mechanism and a coupling mechanism capable of realizing connection and separation
between the connection device and the current collecting trolley, wherein the connection device can be
connected to or sespadateepiragreshentlirerst cuitecthdgitheliapayimghie wadplhaghmth anibieneras the
upward-downwagg,fpavsmentyereRanism works, and the current collecting trolley parks on the electricity
taking bracket through the guide wheels and the traveling wheels after being separated; and the traction

device and the connection.deyice helod AHANES PERALRIE N 2 THE Automalic lectisity ing system

for rubber tyred container gantry crane according to claim 1, characterized in that: the coupling
mechanism confseEkng fiostleiv glisbressainsdy it ditetie gudertEccuriett bsilsedingtrotrefiehafa second
coupling assembiy canarciadbsreannectigRdeyiaedand the first coupling assembly and the second
coupling assembly are connected when moving towards each other and separated when moving

reversely. 3. Thg automaficglestsicityitakingysysten fseubRer ed coRIARBESANBAGIANgAccording to

claim 2, characterized in that: the guide grooves of the leading-in section of the current collecting bracket
are open upward&COHIHHL éili‘ﬂ&iﬁaﬁéaé?é%% R S SR Pt BB AR LR B At ANSE P RAS crane
according to claismrahgebanadieraddtithatnthe fUpwakdvatovicnvésdica aveine pintgclramison g akkanged at

the connection end qf the %oor}qgctlon device to.theiog%@t aVcer lr?et%rllgt tgln%cou I{/@gegr\;sqﬁ%thegonnectlon

device to the tra\c/%lf#\bn%rgﬂey an fé)r[l)r}%cvlloegev\\ﬁfﬁ a guide positioning mec Yanism which is ot a slide rail or
a guide rail. 5. Tesizutomaehaienisibyctakingasisternifor pubbdamtted container gantry crane according
to claim 4, characterized in that: the upward-downward movement mechanism is of an air cylinder, or a
hydraulic cylinde¥, or a mendienaria peltfiedy anldnyastgeabmebhanigrd 0odaiig 50 Ckaie

mechanism, oralea%i.n SCrew. P he ?utorgati(%hee tricit&ta&@ogvs stem for rubpert red container
accgr ll’lg O clalim 4, cnaracterized 1n .| St &%elﬁ) ard- ?XY%I‘ movemen meﬁ¥1amsm 1S

gantry crane according fo claim 4, characterized in that: thie horizontal telescopic mechanism can be of a

double-arm translationimedhaniser, ohadsindjie cxtmdgarvsiativandrek harnisprllowrd, teleseapiv geatslation

mechanism, or g,guidgisail JYRRHLANSRNAR TRRERAUIMP L R lHAK LMRE electricity taking bow translation

mechanism.
6. The automatic electricity taking system for rubber tyred container gantry crane
according to claim 4, characterized in that: the horizontal telescopic mechanism can be of a
double-arm translation mechanism, or a single-arm translation mechanism, or a telescopic
translation mechanism, or a guide rail type translation mechanism or a trunk type electricity

taking bow translation mechanism.

7. The automatic electricity taking system for rubber tyred container gantry crane
according to any of claim 4 to claim 6, characterized in that: the traction device comprises a
flexible traction cable, a protective rigid cable and a pothook and suspension loop
mechanism, wherein the flexible cable and the rigid cable form a cable group and are
respectively arranged at both ends of the current collecting trolley, one end of the cable
group is connected to the current collecting trolley through the pothook and suspension

loop mechanism, and the other end is connected to the gantry crane.

8. The automatic electricity taking system for rubber tyred container gantry crane
according to any of claim 4 to claim 6, characterized in that: the front end of each guide

groove is provided with a guide section with reduced width from the front to the rear, the
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7. The automatic electricity taking system for rubber tyred container gantry crane according to any of
claim 4 to claim 6, characterized in that: the traction device comprises a flexible traction cable, a
protective rigid cable and a pothook and suspension loop mechanism, wherein the flexible cable and the
rigid cable form a cable group and are respectively arranged at both ends of the current collecting trolley,
one end of the cegblecadauihic odnetteents twenoumeatedotetbtihg gradlegrmoughditee potiook tad

suspension loopmeghanishe.And hesiheeid is Gorreisrdodhe gantry crane. 8. The automatic
electricity taking system for rubber tyred container gantry crane according to any of claim 4 to claim 6,

characterized in that: the front end of each Uif .groove i ovided with uide section with reduced
it o e o R B R B oeve,
and the width of aérerding endaohthechpridtcyeatibn derenjuran gdhihéo deiideggtopndat. An automatic electricity

taking method for rubbey fysed Rﬁ?mﬁ{egl@'ﬁfb(z&{%‘%h%cl%%ﬂlggnt%e%'t%ﬁ‘_c?f’ HOURRIGHAEH LY GomPprising

the following steps that: 1) the gantry crane is driven to the leading-in section of the slide wire
bracket, and theaodrtenrceuiectiodentolyrileoifinedd g d éo donpettedetd théhemoneation deviee through
the coupling meg{ianisite coupradhe:hpiizantal telescopic mechanism of the cormect on device starts to
work and horizontally pushes the current collecting trolley towards the electricity taking bracket till the
guide wheels of the currehtRoheEaRfardrissapis JBeshamen of thic 19aEREHPPIAEIGEIERTSIh FiYkKt of the

guide grooves of the,SISGHIRIY SR (REATRh A SUERSP AASNANEIR CRUINOALRLFIAMHRIRvOrk, and

then the action of harizontal push terminates; 3) the upward-downward movement mechanism of the

connection devicd! Sbsr@EeWEIREND dhvuTTRR! COlpTiRE HElRaASmOsHIPRE elilmbadiechid trolley to
move downwardwagainstithehackupglairiesgrobvitab theegtiidevibieelsigndrtoretiavetingspdnaelg enter the
guide grooves to realize positioning of the trolley in yertical direction; . 4) th ward-downward
overmont mech A eH R T 1 B e e e troley
parks on the electricity takitig bpackeétlownwanitheworeronteditelescopibeneshatisnistartstiotsvork and
draws the cormect on device back; and .. 6) the gantry crane pulls the current collecting trolley to move
fowards the Mo Retth B e e g B e e e
guide plate for péeitiovird agansolheybackie glide sgrbobetithherixentdiadiseutibiicainey ehaghwhiedatal

displacement of the quidg wherlslrRnead. hpsizentallydstedutry fovaalizethepsitioning of the trolley

in horizontal direction; the trolfey continues to move, such that the carbon brush of the current collector on
the trolley can be smoothlyhsdRs" tFig SNHBYEBH Y SHE ERECR BISANERERES theeiadLBmiAEd Wire, electric

energy of slide cQptagt Wit dsshns Hanaiairedia theganlry£1aRs thiuahiths ciiresaligcting trolley,
and the power for gantry crane is immediately switched into commercial power. .
) the horizontal telescopic mechanism starts to work and draws the connection

device back; and

6) the gantry crane pulls the current collecting trolley to move towards the middle
section of the slide wire via the traction device, the trolley firstly passes through the guide
plate for positioning the trolley in the guide groove in horizontal direction, and the
horizontal displacement of the guide wheels arranged horizontally is reduced to realize the
positioning of the trolley in horizontal direction; the trolley continues to move, such that the
carbon brush of the current collector on the trolley can be smoothly led to the slide contact
wire and is connected to the slide contact wire, electric energy of slide contact wire is thus
transferred to the gantry crane through the current collecting trolley, and the power for

gantry crane is immediately switched into commercial power.
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