AUTOVATI C M DDLE- LOW VOLTAGE SI DE SELF- ADAPTI NG CONTACT

ELECTRICI TY-ACQUI SITION DEVICE Field of the Invention The invention is new
and practical, and relates to an automatic m ddle-low voltage side _

sel f-adapting contact electricity-acquisition device for a tire container
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al titude power supplying manner, which needs no auxiliary operators, and is

aut ontirble efvireonine] pehtien aindenicotditiow thashe encr gy supply is shortage and the
price of diesel increases constantly, the use cost of the tire container gantry increases. The
price of electricity is stable and cost is lower, so the power supply of the tire container gantry
crane is changed from diesel to electricity in ports. The commercial power is used to drive the
tire container gantry cranes, which can reduce operation cost, reduce air pollution and noise,
save energy and clean environment.
There are many ways to change the diesel to electricity, such as overhead slide contact lines,
low altitude safe slide lines, cable reels and so on. The manner of overhead slide contact lines
is convenient for turning around of the tire container ganiry cranes, but the input cost thereof is
high. The manners of low altitude safe slide lines and cable reels have low input cost, but they
are low efficient, since they need auxiliary operators to help turn around.
Due to the unavoidable auxiliary operations needed by the power supplying manners of low
altitude safe slide lines and cable reels, a lot of manpower is input to research and provide an
automatic middle-low voltage side self-adapting contact electricity-acquisition device
applicable to middle and low altitude power supplying manner, which needs no auxiliary

operators, and is automatic, effective, safe and with low cost.



Summary of the Invention In view of the above-described problem it is one
obj ective of the invention to provide an automatic mddle-I1ow voltage side
sel f-adapting contact electricity-acquisition device that features sinple
operation and high efficiency, and is automatically retractable, stable,
safe, cost-effective, and environnmental friendly, and needs no auxiliary
oper at dy@mary of gy lnyentiee above obj ective, in accordance with one

enbodi yent of. .t he inventjon, provided is .an aut.qmatic m ddle-|ow voltage
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the head of the small trunk beam a big trunk beamis
multiple middle posts disposed between the end posts with equal space and operate to support
power-supply slide contact lines;
a upper bracket, a lower bracket and a photoelectrical detecting plate disposed between the end
posts and the middle posts;
positive and negative power-supply slide contact lines disposed on the upper bracket and the
lower bracket;
tightening devices disposed on both ends of the power-supply slide contact lines;
a first base, and a driving device of a side self-adapting contact electricity-acquisition device
unit installed at lower crossbeam side of the tire container gantry crane at front and rear side;
an adjusting device disposed on the first base; and
a small trunk beam, a big pull rod, a main boom mounted on the first base; wherein
a small pull rod is connected to the head of the small trunk beam, a big trunk beam is
connected to the head of the big pull ro, and the small trunk beam is connected to the big pull
rod via a connecting rod, whereby the small trunk beam, the connecting rod, the small pull rod,
the big trunk beam, the big pull rod and the main boom constitute a linkage mechanism;
the members of the linkage mechanism are all hinge connected and rolling bearings are used at
the hinge points;
one end of the main boom is hinge connected to the first base, and the other end thereof is
hinge connected to the big trunk beam;

laser range acquisition sensors are mounted on the front and left of the tire container gantry
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connected to the head of the big pull ro, and the small trunk beamis
connected to the big pull rod via a connecting rod, whereby the small trunk
beam the connecting rod, the small pull rod, the big trunk beam the big
pull rod and the main boom constitute a |inkage nmechanism the nmenbers of
t he |'i nkage nmechanismare all hinge connected and rolling bearings are used
at the“Ri'age points; one end of the main boomis hinge connected to the
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are connected to the positive and negative po I'de “cdnt act
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electricity-acquisition device units are connected to the positive and negative power-supply
slide contact lines, respectively.

The invention is different with the electricity-acquisition devices using overhead slide contact
line, low altitude slide contact line and cable reels. It includes a pair of end posts disposed at
two ends and in a center line of a blind road at freight yard of a tire container gantry crane
along a direction of walking track of the tire container gantry crane; multiple middle posts
disposed between the end posts with equal space and operate to support power-supply slide
contact lines; a upper bracket, a lower bracket and a photoelectrical detecting plate disposed
between the end posts and the middle posts; positive and negative power-supply slide contact
lines disposed on the upper bracket and the lower bracket; tightening devices disposed on both
ends of the power-supply slide contact lines; a side self-adapting contact electricity-acquisition
device unit, a driving device, and an adjusting device installed at lower crossbeam side of the
tire container gantry crane at front and rear side. The invention guides and controls the tire
container gantry crane to be automatically rectified via the photoelectrical detecting plate
reflecting the signal of the laser range acquisition sensors mounted on the tire container gantry
crane.

Advantages of the invention comprise:

1. The electricity-acquisition device unit uses side self-adapting electricity-acquisition contact.
The electricity-acquisition arc board is always in a vertical state such that the

electricity-acquisition arc board can be well contacted with the power-supply slide contact



The invention is different with the electricity-acquisition devices using
overhead slide contact line, low altitude slide contact |ine and cable
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5. One tire container gantry crane uses four side self-adapting contact
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el ectricity-acquisition device units may conply with the sanme standard.

Brief Description of the Drawings

FIG. 1A is a front view of an electricity-acquisition equipment of an exemplary embodiment of
the invention;

FIG. 1B is a top view of an electricity-acquisition equipment of an exemplary embodiment of
the invention;

FIG. 2 is a schematic view of a side self-adapting contact electricity-acquisition portion of the



Brief Description of the Drawings FIG 1A is a front view of an

el ectricity-acquisition equipnent of an exenplary enbodi ment of the

invention; FIG 1B is a top view of an electricity-acquisition equipnent of

an exenpl ary enbodi nent of the invention;, FIG 2 is a schematic view of a

side self-adapting contact electricity-acquisition portion of the
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a tire container gantry crane to automatically be rectified according to the invention; and

FIGS. 6 and 7 illustrate control and position limitation protection of the invention,

Description of the Embodiments

An electricity-acquisition device of the invention comprises a power supplying device unit, an
electricity-acquisition device unit, and a control portion.

The power supplying device unit comprises posts, power-supply support, power-supply slide
contact lines, and multiple tightening devices. The electricity-acquisition device unit includes
a linkage mechanism, an electricity-acquisition arc board, a follower spring, an insulator,
insulated porcelain bottles, a slide plate, a driving device, an adjusting device, and retraction
and release limiting switch. The control portion includes laser range acquisition sensors, a
photoelectrical detecting plate, a retraction and release limiting switch, a programmable logic
controller (PLC) and a transducer driving system of the tire container gantry.

The following will illustrate the invention in detail referring to the figures.

Referring to Figs. 1A and 1B, in a center line of a blind road at freight yard of a tire container
gantry crane, end posts 1 are disposed at two ends along a direction of walking track of the tire
container ganiry crane, and a plurality of middle posts 2 are disposed between the end posts
with equal space and operate to support the power-supply slide contact lines 8. A upper bracket
4, a lower bracket 5 and a photoelectrical detecting plate 3 are disposed between the end posts
1 and the middle posts 2. Positive and negative power-supply slide contact lines 8 are disposed
on the upper bracket 4 and the lower bracket 5. Tightening devices 6 are disposed on both ends
of the power-supply slide contact lines 8 and connected to the end posts 1 to make the
power-supply slide contact lines 8 straight in order to meet the side contact require of a
self-adapting electricity-acquisition device unit 7. The power-supply slide contact lines 8 are
double-slot copper lines, and are vertically and bilaterally installed at two sides, whereby

enabling mulfiple tire container gantry cranes on both sides thereof to acquire power
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Description of the Enbodi nents An el ectricity-acquisition device of the

i nvention conprises a power supplying device unit, an

el ectricity-acquisition device unit, and a control portion. The power
suppl ying device unit conprises posts, power-supply support, power-supply
slide contact lines, and nultiple tightening devices. The
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As shown in FIGS. 3A and 3B, the side self-adapting contact
electricity-acquisition device unit 7 is driven by a driving device 9. A
brake 9.1 is axially connected with a drum 9.2, a speed reducer 9.3, and a
nmotor 9.4 of the driving device 9. Alimting cam9.7 is disposed on the
brake 9.1, a steel cable 9.5 is wapped on the drum 9.2, and the speed
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power -@dpht postrideplychitiactnthdt hiess Bisi skdpepsiwbet Mean B Writhcl2PNting A shown
in FIG 5, the PLC controller and the transducer driving systemare
connecdaiFetld 15 pannepish o thadig pylhisgd Sadauhivie sdt Kehsbpesi@mdofitheswear | aser
range ui si.tion,sensors at two sjdes, to the positive and negative
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phot ogj(egidrizoal, detecting plate 3, and the positive and negative

el ectricity acquisition device units 7 are connected to the positive and
negat i Aeshpowan F$Gapklye BILE denieiRt aet the imesiuer drRSRESkicMeArY cor¥8ted to the

phot oel ectrical detecting plate 3 is parallel to the positive and negative
power -f&uh sy hgecassiitcacensornesl Be rethsel recgerdegiisivioasousosd dtiven sdeyi ce uni t
acquires, the. power, detects a distance fromthe and the photoelectrical
detecﬁPHﬁ”ﬁP&R@aﬂgéﬁ$ﬁ@eF’8%F”Vﬁ§@#$9%h@§“@%ﬁéﬁr@KﬁﬁdWﬂMEgbwﬁKSDﬁ@@r range
sensor, ted on the tire container gantry crane, and controls a velocity
of thé%Plrﬁp@%ﬁpa?#§?~5%h@?vﬁ%féﬁﬁ%°ﬁ%@#@&PMﬁE$P£P?&W‘fﬁ FEHFANEENd keeps a
di st angguibg J ideaseld sadaptd ngn. ast.elegtrie acqui sk tion
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a conglositive aadtkgdlive 206rioNY acdoiti @XRIRE @0it@$ ab\@nhbdi&l GARE PbIGTe SANTTY
crane travels forwards, if the front |aser range acquisition sensor detects
?L=200weativapdwecheunpdaslideasetacr lang &, @egpeiisélyi on sensor detects A L<200nm
the | aser range acquisition sensors transmt a signal to the PLC controller
and th wtphafﬁ’g%a‘é’@?l detqeling glass 3 tsamalighig ththposti @ andnteeatilegrovandupriesiide
transduce%ldrigiﬁﬁ%é %Len1control(% velocity .of a left Ikiqg nmot or of the
tire CONPHE;I'HE oy %/IC CHERECAIG I CEYB66IGH @5 ies theaipahatctosts adiplpgtst wal ki ng
not or ¢ GAf her - di sty s W.thin L+?L. a velgcit f the left
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pri ncilgkeraapdbdnesrs nfouhR@ dnl heifeWdhaiRe {g?tﬁ%ﬂérﬁt}/q, Qh@BS I Y 6LiSci i kpards to

control the right and left velocities of the tire contalner gantry crane,
cor r e¢ite ceNdiadrigantry beneaforreainityioden shetdofoindikebpsyr @isbdeSick e i si@nce

automatically. As shown in FIGS. 6 and 7, a first switch K2 and a second
swi t chelkadapitiap seriactatectidtyrdcghisition davicabnit @ spédieipoeley-suot slaleson@tr act i on

and rel ease.of the electricity-acquisition device units on the right and

| ef t “eﬁg‘fﬁif’ri"‘"@&{k‘dﬁ A&PITang &r%@t@@ miphFog gxgple, asites frgeopsineand

rel ea the electrichlVYsAGQUI Sition gevice,unit on,the right of the tire
cont agﬁnetfr)}I Gant ¥ @Cgsritaogldé‘%figs 1%%’%? er(l)lﬂa%ed HIECEHAUISIOR R deleds 4] %Oinﬁét ruction
fromthe cab, and then retraction and rel ease are controlled by relays K4
and K5, and interlocking is controlled by KMb and KM56. The rel ease process
and the reaction process are reciprocal. As the swtch K5 is depl oyed, KM
is closed, the notor enters an inversion driving state, the first switch
K2, an inverter KM, a release limting switch 1(10 controls KMI| to cl ose,
and the right positive electricity-acquisition device unit is |laid down. As



device unit stops releasing and the electricity-acquisition device unit
acquires power therefrom As 1(4 is chosen to be retracted, KMb is cl osed,
the notor of the driving device enters a norrmal state, the first switch
1(2, the right limting switch K6 and the inverter KMb control KMI to

cl ose, (re right positive electricity-acquisition device unit is retracted,
as t hea® ht‘edﬁ)@ﬁt Tangs gaBistiionErRspr delgers éMﬁmnﬁé»\/ﬁlé@mnﬁ%eﬁéﬁ@h’é@na i mit

i h h K6 h
b1 ect r 0o MattiP e e His S e e e 2REE e dine i e
princi gl - ARPAdd8Re fr&’ﬁsdh%}g d'fi'vmgtsyglgtglactohﬂgl ael/e%:u{f & Ié(f't @%H{'&}&ﬁtlﬂlgfoﬁ)gi gvi ce

unit, and the rlg t ano acquisition e t cat hode

pover aeishtidd 9mmiBaHhRBMNe 1359% ?éa@'tlﬂﬁﬂ%@@tﬁ*aﬁ1%@%%&%010@%&8&@ Ahdre
container gantry crane is turned over, the right electricity-acquisition

devi cethanlistarics isettiadted]., andodityasf thdie{itwalking omniiai in€fe sgmptag yhacoBghe acqui res

power fromthe |eft electr|C|E%§ach|S|t|on device unit. At this tine the

secondigiivadingmoie. Ehogew nrincintg aendies Hrible Hesl coatiner banttyefrane travels

el ectr cqui s |on eV| e.u principle is the same as above.

CLAI wséafk“f}/wa é%f%mfﬁ Haﬁl@qﬁ ‘w‘%r gémstiiaé%éwl SHAUP CIAE ©sieact

el ectr S n . Sl nd posts di sposed at
%cgvllegt‘%)gqgquéf M(f (,Pgﬁ&lst gl’f gcqnlg itig nld@ gla dv %01}13%? :

two en Ina roa t yard of atire

cont ai REEh@AMHHIGS! @Qﬁd al P @m@dhrl@zﬂ EﬂcPeE‘ s@bndV@d HLHg3 b aﬁ%d oh tm? il ofe
contai ner gantry crane; nultiple mddle posts dlsposeé t ween t e end

post s awdhreq@uatels patelardaaparal eclbac RO tctidWeicyiidPRh e skt deitLant act

1 nes; the right and left of the tire container gantry crane. For example, retraction and release of the
electricity-acquisition device unit on the right of the tire container gantry crane is controlled
by the switch K2 and a PL.C instruction from the cab, and then retraction and release are
confrolled by relays K4 and K5, and interlocking is controlled by KMS and KM6. The release
process and the reaction process are reciprocal. As the switch K5 is deployed, KM6 is closed,
the motor enters an inversion driving state, the first switch K2, an inverter KM6, a release
limiting switch K10 controls KMT to close, and the right  positive electricity—acquisition
device unit is laid down. As the right positive electricity-acquisition device unit reaches a limit
position, the limiting switch K10 is opened, and the right posiiive electricity-acquisition
device unit stops releasing and the electricity-acquisition device unit acquires power therefrom.
As K4 is chosen to be retracted, KMS5 is closed, the motor of the driving device enters a
normal state, the first switch K2, the right limiting switch K6 and the inverter KMS5 control
KMI to close, the right positive electricity-acquisition device unit is retracted, as the right
positive electricity-acquisition device unit reaches a limit position, the right limiting switch K6
is opened, the right positive electricity-acquisition device unit reaches stops retracting. The
same principle applies for the right negative electricity-acquisition device unit, and the right
anode power acquisition equipment and the right cathode power acquisition equipment are
simultaneously laid down.
As the tire container gantry crane is turned over, the right electricity-acquisition device unit is

retracted, and then the tire container gantry crane acquires power from the left



a upper bracket, a |lower bracket and a photoel ectrical detecting plate

di sposed between the end posts and the m ddl e posts; positive and negative
power - supply slide contact |ines disposed on the upper bracket and the

| ower bracket; tightening devices disposed on both ends of the power-supply
slide contact lines; a first base, and a driving device of a side

sel f - aglaptirBgacytiut deiecmt of s e tiespeond switel Kods olesed torretrant el at

| ower crosshe ide of the.tire container gantr rane at front and rear
side; & ed%%fﬂﬁi‘%ﬂ ?8!8‘988 "8%‘1“6%‘%%@3’&“%}51‘% ﬂ‘éﬁ ?“%Péﬁ‘e %‘a}g‘é SaGas 8bo¥¢rml | ¢ r unk
beam a big pull rod, a main boom nounted on the first base; wherein a
small pull rod is connected to the head of the small trunk beam a big
trunk beamis connected to the head of the big pull rod, and the small
trunk beamis connected to the big pull rod via a connecting rod, whereby
the small trunk beam the connecting rod, the small pull rod, the big trunk
beam the big pull rod and the main boom constitute a |inkage nmechani sm

t he nenbers of the |inkage nmechanismare all hinge connected and rolling
beari ngs are used at the hinge points; one end of the main boomis hinge
connected to the first base, and the other end thereof is hinge connected
to the big trunk beam | aser range acquisition sensors are nounted on the
front and | eft of the tire container gantry crane;
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t he photoel ectrical detecting plate is parallel to the power-supply slide
contact lines; the electricity-acquisition arc board of the

el ectricity-acquisition device unit is flexibly connected to the small pul
rod, the big trunk beamvia a vertical hinge and a foll ower spring; a PLC
controkt?r Eag a transducer driving systemof a control portion are

connec { he front | aser range acquisition sensors and the rear | aser
range acqui sition sensors at two sides, to the positive and negative
electricity-acquisition device units, and to right and left wal king notors
of tir t e ltlon sensor
of 1 18 FRRUARARE AL o GRIES N RTh L BRAL AANAT AT DG BensO”
to thecphgi®el ectrical detecting plate, and the positive and negative
electricity-acquisition device units are connected to the positive and
negat i ¥ paipofierd supplisposdd dewe ondsacikl ih brester iesqacilindebyd atFreighi@adwiramat i ¢
m ddl e-1 ow vol t age side self- adaptln? contact electricity-acquisition

devi ceiiI@fCOéldwehB@me@*F@eﬁl@ﬂ& heugdtightol satking tradkedimalite cputainer gahtify k2)nei s
connectep i %ﬁ % end, of the big trunk beam (13) via a vertical hinge
(21), BHUPsEIddGRo 8?51 spoped btwpasbg CRhPRBWYB LT APACH AAY BPYURLE JO SUPREITT our

i nsul onatgéﬁglg%?(9ﬁ£ﬁl%% (22) are disposed on the insulator (14). 3.

The a om1voFtage side sel f-adapting contact

el ect ri ghley baelel $idued By a@ﬁé’t'aﬁ& ag)fhoﬁ)le%hmc&l de‘{\@ﬁﬁ t n?% gﬁ@%@b&%m}v} 1@%nd N€

driving device (9) is axially cénnected with a a speed reducer

(9. 3), panchnd thomdidld Sosd) of the driving device (9), alimting cam(9.7) is

di sposed on the brake (9.1), a steel cable (9.5) is wapped on the drum

(9. 2) , patitvetand nsgasiod ppwdnmenpi}(QLdB):omsctdu&pdspdscdmnahnsqumnhiabi«&s end §e6). 4.

The automatic mddle-low voltage side self-adapting contact

el ect r'P¥et Yagkui sition device of claiml, wherein an ear plate (10.1) of

the a ti.ng,devi 1Q) i,s dIS sed on t he first base (18), a nut (10.4)

is di g%’gi%n%%evéceggpgé\? g g bgjh et (ﬁ’?ﬁw pé’)‘("feéﬁ‘éi?l%ﬁsg%r‘ioﬂb%( 1?PE}”SQ) i s di sposed

bet we I (385 t ut onat | C
%ﬁiltsbﬁas@azfnd% fhn clje)ofﬁggdc J&ﬁ a%{g}ét%%'ﬁaéo%%cfglb 1t§n g 15 IOJIi cvice

m ddl e-1 ow vol t age si de tin ct e
devi ceurf 1n§thﬁédﬁtlow<¥m%s@bd&n{ 18 HONE EITGSMIMCI%Lth? 01%.9@ Eita{%n[ ah@ far §1§% are

doubl e-sl ot copper lines, and are vertically and bilaterally installed at
t wo siahesljusting device dlsposed on the first base; and
a small trunk beam, a big pull rod, a main boom mounted on the first base; wherein
a small pull rod is connected to the head of the small trunk beam, a big trunk beam is
connected to the head of the big pull rod, and the small trunk beam is connected {o the big pull
rod via a connecting rod, whereby the small trunk beam, the connecting rod, the small pull rod,
the big trunk beam, the big pull rod and the main boom constitute a linkage mechanism:;
the members of the linkage mechanism are all hinge connected and rolling bearings are used at
the hinge points;
one end of the main boom is hinge connected to the first base, and the other end thereof is
hinge connected to the big trunk beam;
laser range acquisition sensors are mounted on the front and left of the tire container gantry
crane;
the photoelectrical detecting plate is parallel to the power-supply slide contact lines;
the electricity-acquisition arc board of the electricity-acquisition device unit is flexibly

connected to the small pull rod, the big trunk beam via a vertical hinge and a follower spring;
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a PLC controller and a transducer driving system of a control portion are connected to the
front laser range acquisition sensors and the rear laser range acquisition sensors at two sides,
to the positive and negative electricity-acquisition device units, and to right and left walking
motors of tire container gantry crane;

the front laser range acquisition sensor and the rear laser range acquisition sensor at a right
side are connected to the photoelectrical detecting plate, and the positive and negative
electricity-acquisition device units are connected to the positive and negative power-supply

slide contact lines, respectively.

2. The automatic middle-low voltage side self-adapting contact electricity-acquisition device
of claim 1, wherein the right end of the small pull rod (12) is connected to the right end of the
big trunk beam (13) via a vertical hinge (21), an insulator (14) is disposed on the vertical hinge

(21), and four insulated porcelain bottles (22) are disposed on the insulator (14).

3. The automatic middle-low voltage side self-adapting contact electricity-acquisition device
of claim 1, wherein a brake (9.1) of the driving device (9) is axially connected with a drum
(9.2), a speed reducer (9.3), and a motor (9.4) of the driving device (9), a limiting cam (9.7) is
disposed on the brake (9.1), a steel cable (9.5) is wrapped on the drum (9.2), and the speed

reducer (9.3} is disposed on a second base (9.6).

4. The automatic middle-low voltage side self-adapting contact electricity-acquisition device
of claim I, wherein an car plate (10.1) of the adjusting device (10) is disposed on the first base
(18), a nut (10.4) is disposed on a screw (10.3), and an extension spring (10.2) is disposed

between the ear plate (10.1) and the screw (10.3).

5. The automatic middle-low voltage side self-adapting contact electricity-acquisition device
of claim 1, wherein the power-supply slide contact lines (8) are double-slot copper lines, and

are vertically and bilaterally installed at two sides.



