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(57) Abstract: Disclosed are a supporting device and cranes comprising the supporting device. The supporting device comprises a
lower supporting base (20), an upper supporting base (10), and an elastic element (30), wherein the lower supporting base (20) com-
prises a supporting portion (21); the upper supporting base (10) is movably supported on the lower supporting base (20); and one
end of the elastic element (30) is connected to the supporting portion (21) and the other end of the elastic element (30) is connected
to the upper supporting base (10). In the present invention the upper supporting base is movably supported on the lower supporting
base, when both forces in a vertical and horizontal direction are applied to a part to be supported due to a flexural deformation, the
upper supporting base is pushed to horizontally move relative to the lower supporting base under the action of the force in the hori -
zontal direction such that the part to be supported returns to a state in which the part to be supported is only subjected to the force in
the vertical direction, so that the part to be supported can no longer generate flexural deformation and the service life of the part to
be supported is prolonged.

67) HE.



WO 2014/043933 A1 WK 00T 000 A0 RO

A ERAT:

FFE [ FrAs 2 5 (R 2028 21 25(3))-

NTF T R EAIE O B R AL, SO R, FE (200, FHA TR (20) 35
SR (1) 3 EXRE (100 , Frb ERE (10) FEH B ERRA R LR (200 by BRI (30) , BF
SEHMETEIE (30) (3R 5HTA IR (20 &8, FrbmiTh (30) % W5 PHE LR (10) &
Be. AR E S BBV AN S ETE R b, Sk B R A 1 R SR B A TR
R, FEARCTT IR IROTER R, Hea b Rk R BR Ak P iz ah, DA i i I 4 B B E T
BRSNS AP RAE S MG, B K 7 A b A P 5



10

15

20

25

WO 2014/043933 PCT/CN2012/082042

XEFEEMEEL
HARS,

AR SO BN, AR, 3 S PSR E A AL
HREA

PATHAR A B TRENUY (P LD BATSREE, B, FEfEsOhl B
POARBEE . Hb, SOBRIm R EALN R AGE R, O BB AT R ELUMEL, AEE
LML) B 2 AT SRR . AT BRSO SRR, SKEh 3R L s,
M S P B A A B -

WK 1 2 2 fros, A EALR SR P B EL 80 BN ZEF B w4 - akk, SC4¥
BEE 100 BB EA — AN B SARRC A B A, A TR Sk 11 R E I EL 80 [WIE R ) .
FEAR 70 TR 120 HoAe PRk BJE 50 100 8, [N, MR 70 FCEA
BERREY 110 ZF b 4L, LART IR BT 80 MR i Hi .

HEENRBEYIN, HOOBEA TR S AR, T&, EEMmELS™
PEARN AL RS o Hh TR ELEL AR A SRR E IR A, R, SRRk —
Uit ANRE B IS o IR AT AR ELIMEL 80 BRAK 2 T H BT Ah, LB AR BRI A 1] 84T
Ao FEEEEMELEUIR . S8k, FEEIMEL 80 BB SKAEAR I L RIHR AR IEA R
SARIE 110, FEECEERSK BRI, i 51 52 a2

RAAK
AR B AEIRAE— MR AR AL, LU SR IUAT SR (S R 7 5 A 3k
IERIIFIRARIN D] TP

Atk EIREORF, MRIEAR RIS — A5, PR T RO R, A
SRR, P SOREALRESCERR: ESOPR,  ESCPRIEEIMSCEAE FSOE by SR Tll,
PETCF — i SO AERE, ST D i S B RRE

BE—Dh,  PEORBERSEE T, BRI E EE AATRE H HB EAE REAR T 5 A f]
SEAE; [ AR B H R S IR T IR RS T DT E Xk A iz B .

BE— M, PSR ESEE ECE A IR .

1



10

15

20

25

WO 2014/043933 PCT/CN2012/082042

b, SORBCEIC AR PR PF,  FHBROR S B e AL SR [ 5 b
(W E o, b SOREE I AR BT 5 SO IER .

e, SR TR R

B, YRR QRS AT, ST R REURTE, R
ST |- e iR ELA L s PR kP B

B0, T SRS it R e R T (Y ] e, Il T ) DB A F S A

BE—D s, [ E AR A RN R R B R T, R ERCEA ST
M, [EAER B w5 PR I e,

B, R AEEGE, BERRES S BEARMEN, [FE A
W B A A I 1) R v M BE R

e, I DR R AL AL

MRARAL IR A7, RHE T — Pl EAL, B SRAN SR A 3 B %
BN SARE, OERE R PR SORE .

AR B SRR B S AR NSO b, R SO DA A 1 [ I 52 21
BT B RS [ B T30, AEACE TS T AR R, HESD ESOREARRT B SRR
BB, DGR SCEEAT IR R I 52 & BT 10 1 RS, i fr SR AN
PRI, SEA T A SCEEA AR T A

P P i B

FE) P B (1 — 8 7 (RO B Pl P SRS TS A A B IRt — 2D B, AR B 7 i T i
Tt B UL ] REA AT, AN O AR A B IR AS S BRE o AR B

B 1 7@ s T B SR 3 E L SR B s B
Bl 2 v s T BUA R (SRR LI

B 3 7 s T A B AR g A B L 5 SO B M o =
B 4 s T AR P SO BRI A&

B 5 7 s Y TR 22 2 F AR 1) S 43 2 8 ) e A I AR

2



10

15

20

25

WO 2014/043933 PCT/CN2012/082042

HARSEHTT

LU 25 65 B P AR e B I S B BEAT VR iR (B AR T ] A OB 22 5K PR
AN i 1) 2 Bl AN ] 5 St

1A ST, RO T RIS, TR AL,
M GRTEALIR T EELER . HR, HO B  T E E B
I ROFF LT

WA 3 25 R, ZoCEREE ARG N30 20, B3R 10 AE ST 300 Hidr,
RICRE 20 BLEESCPER 215 BSCE 10 VE BN HEAE N S0RE 20 b B TOE 30 1)
LS 21 (MRS R, SRMECHE 30 (00— B 10 &R, ik, STaEE
21 W LAV A AR, B IOAT 30 Ze2R ARz R .

A, AR R SCRRCE SR ST (O AL SRR Y6 B G 18,
1 ESORE 10 NIRAL ER SR, # ot 30 1 ESORE 10 4R 46— RlE ESCRE 10 [0
IRy DA ] B =S

BT F S0 10 3Bl SCEE Fgpe 20 b, BRI, e SR R il AR T 1 [ b
S B LT 1] 19 Sy MUK 7 Ry 3 I, AEZKPJ7 [ D0 AT T, #ESh ESORE 10 AR
IR 20 KK IES), DGR SCEEAE IR RS2 B BT K D BRAS, AR A 5
BEAFRAER A, K T RSB G b BB SR D
Ja, 8 ERIEE MR R, ESRE 10 B RIRIE AR, ARk T

ik, FZRE 20 RS —IF 1 232, LEE 10 WHEEEAA 11 RS H M ¥ A R
11 RO R A 12, Feih, R 11 BB A SIS 13; BEAE 12 1) A His
FIL IO 232 FERIAESE R O 232 PR IR Bl iE . fiiktl, 55-—JF 0 232
S AL AL, b, SRAETE LT LIAE S8 10 AU IETE FLIK B 1 7 1) £E BT AL
TR S [ iz gy, i As AL AT DA SRR 10 7EAF R T 1383 .

PR, TR 20 SRS 10 FREA R 111, (R, FRCHS 111 ALk
BEE R 11 b, DR o, 2 L3 10 38BN RALE 111 55 528 20 R
(LRI, LA B3R 10 7EKSF 7 BB S, Bk R 10 R
BE20 FivE. dRRe, FRATE 111 (AEE S5 1 232 BEshys BIAG B, IXFE,
2 F 3R 10 EE BT 1 232 (RBRRCEI , BRACHS 111 (i h R R 2 5 H WG
frE.



10

15

20

25

30

WO 2014/043933 PCT/CN2012/082042

Poikh, SCIELCEICA R 50 MUK 1 40, $4He 50 FIEE M 40 W EAE 13
JEE 10 RO 2 AR 12 /B o, SZ B8 10 @Rk BB 50 FE R 40 5 R 0 20 iEH.
B, SEREE 40 W LGEIBEE, iR REE 40 CRERZIREE Kbk 50 e 3 30
10 A 2 AT 12 (19 B, 1T RAE R B 7 6 B S0RE 10 8 s T Rl AR, 7F
BAMESOIE 30 RIS He 50 2 [MIA B E A #E 14, Hol R eE# ootk 30 514tk 50 2
[ FT R

Peibhh, #EETTOR 30 M. R, HARAE BIORE 10 B EAE 12
TE— AN RER G b, SCEEERREZ AT 30, 2408 30 2Rk
BRI, by 3ol FR 3R Rl 28 B30 10 BB EAE 12 HaE e ss 12 MR KPR E . Rl
M, b3 B W] DL RO RO R, DMETE A A b, 1 b SRR R AR A
E=WiP

Peibhh, FSRE 20 CFRFERRE 22 FO5 R pE 22 VERR A 1 23, B e A 23 fh ) BE
TERCCHER 210 Feoplkh, Wil 3 PR, JRRE 22 BRI uEE 221 IS4, R
WEAEAR 222, @Ak 222 FRCEA A TANE 2 23 KT O 2228, [EE
23 MEEARTIES A TT 38N 2 IR 222 RO 1, 3R FE, (8 R A i AR 222 S [f 5 13 23
AT, VApIIRE e 23 RAEBD) . Rk, AR Bt &R BAA T ORI sE
B 223, [ 2 23 [l B A SIS 223 AHEC A RS 233, 413N, [EEf
23 (K5 % 233 SCHRAR RIS 223 b, B0 10 S8R AR [ 2 7 23 1584 233 &,
FFRITE IR S 233 LiEg).

L, JFEPE 22 WA AR, e 23 MR b o R EEEMEN, [HE R
23 LR 60 55 AN I 1 JA 1] (00 B 221 X% RFIRHE 60 Y i 1] UBE 221 (A% [
3 T A] AT (S ] e S R P 22 PR R AR AL E R, ) — U Tt m] B s i 60
BCEAE T AR IR UL o 1T B, AR S PR Sl 1) TR

ek, [EEfE 23 AFEFEK 231 FIS5EK 231 AR E NS 0, &K 231
FEWEAS IO 232, A 231 BREASE IO 232, BEAE 12 1 H Bk E
S ORSE—IF O 232,

MEEPRE ISR, W DUBR B 60 FUEE M 40 %5 FSZEE 10, FSCEE 20
B TCEE 30 IR HF, AIMTFEAR TSN E B, Siasrik TR K7 E.,

ik, PR EIEOREEMR 70, AR 70 P BB 71 5 ESZEE 10
] PREIHIERE



10

15

WO 2014/043933 PCT/CN2012/082042

VEN AR IR EE —J5 1, R0 7 Mol EAL, ARSI S SO M3 B G 80
RN SUEARE, ZSRRE R IR S P N SO E

Horh, 3 EHEL 80 MY um A e B SIS B NI SCIE IS 13 b, T8 AR 70 g
71, FPEIEEEL 80 Ml R AE SO E SIS 13 P, BB i . M
WEIE EHED 80 Ml IR 13 WELHIE, NS EDER R 70 R T— o 85 4h
71, BRI RAR 70 S8 55— R A 71 Bede, i B EL 80 1 A
PRIV 13 .

=4 3 LT A 58 A2 i [ A 52 2108 57 1] B9 3 RKSF 7 Tl (R TS AE7KF 5 1]
WA ERT T, HEgh ESO8E 10 AHXS R SCEE 20 KAEKFizsl, DA EbDm =2 21
W EIT MR RPIRAS, i A3 ELM LA B BB AR, AIMTAE K T 3 B EL A
A A5 iy, ) AT 008E S A L LA 32 KPR 0 TR SR ) A o, iR
THEMAE AR 70 ERIVERT Dy, e T AR 70 52 07l KA SR, iy 3 B0k B
Lo e B SCH R B R A, 3R TR R

LB TR SO A S I AR S iy 2, AT IRBICA S, X AU+
ARNGIRAYL, A5 BT LA S A oM . FULTEA R I BORS pROR R N2 - TR
R, SFRE . OSSN SRR R RIEE A



WO 2014/043933 PCT/CN2012/082042

W F B K P

1. —FPS R E, HAREA T, B
T (200, BTk RS (200 WHEESEE (21);
R (10D, Bk BESZEE (100 &I SZIEAE TR RS (200 b

B (30), FriR#oott (30) [ kST E (2 &R, B
REETTE (300 B —wm ST B3R (100 &R,

2. MRIFARIER 1 TR eE, HREE T, Prid P3O (200 BHEEE—IF
[1(232), frid E3CEE (100 BFEEEE (11D FISSH B EAE TR EEAR (1)
ORI AL (12); Fridl e (12) A dmELITRE IO (232) I
AIEATIR SR —TF 1 (232) FTRREMIX N 23],

3. RPEAR SR 2 Frid 288, HARELE T, i P28 (200 sk B2
FE (100 B EHBRAE (111),

4. MRYFARIELR 2 Prk S i, HARFETE T, iR S B i (50D
AR (400, Prdfidh (500 FpTRKE A (400 WEER FSCE (10D
EERE (12> B E f, Frid B3O (100 g e (500 Ffmk K[
(40> S5PTiR N (200 E#.

5. MRAEAUH SR 2 2 4 e TR SCHEAEE, FRFIEAE T, Prid s oo (30)
TR

6. MEBAIEK 2 2 4 PE—IPTR S S S, HYMEAE T, Frid i g q
FEZAFrd sk ot (300, FrideAsrdEooft (30) SR EaURE, ik
SR HE ST F YR (10) MEER: (12) B AR 2 (12) 12K
iR E,

7. MRAEACRELK 2 22 4 T RTR 304838 e, AR T, Frid RS2 (200
RFESLE (22) FISPTIRFLE (22) EEME e (23), FridkieE (23) 1
EE T 1% BT ad S 4 (21),

8. FRAEACRELR 7 BTk (F 33855 8, HARREAE T, ik [ 2 4 (23) R K (231)
ﬁ%%ﬁ%ﬁ(%ﬂﬂmuﬁm%_ﬁm,%ﬁ%ﬁ(mnimﬁﬁﬁﬁﬁ

6



WO 2014/043933 PCT/CN2012/082042

10.

I1.

—H O (232), PFriklE st (12) W8 B R g o FriR 5 = DR pTiR 5 —
T (232),

PRI E R 7 TR 328, HEMEE T, FridsifE (22) BFEEME,
Frd il 2t (23) H2D—Haw EANREMEN, FridEes (23) #Eid
2R (60) 5Pk g s B mmEE (221) &,

RYEBOMESR 2 22 4 AR IR SO E, JURFIEAE T, BT 28 —IF 1(232)
re AL B 5L .

AR ENL, ARSI Prd SRR EEL (80) ERMSCEERE, HFY
MEAE T, PrdSZIELe B A BON R 1 2 10 T IR RS R E .



WO 2014/043933 PCT/CN2012/082042

10— & |
g |

e
v

120

i il Pl P v
K1
[ F )
'-| e
I,.».»-"J - _— ]. O O
e
il —E 110
I
=. _‘
.
N 120
&
[
z 2

173



WO 2014/043933 PCT/CN2012/082042

/3

21

30 21 LY 131 W \g

213



WO 2014/043933 PCT/CN2012/082042

21

3/3



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2012/082042

A. CLASSIFICATION OF SUBJECT MATTER

B66C 23/78 (2006.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: B66C

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNKI, CNPAT, WPI, EPODOC: disk, board, leg, foot, support, spring, elastic, oil cylinder

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X CN 102416933 A (XUZHOU HEAVY MACHINERY CO., LTD.), 18 April 2012 1-11
(18.04.2012), see figures 2, 4-13 and 17, and corresponding description

X CN 201800687 U (XUZHOU HEAVY MACHINERY CO., LTD.), 20 April 2011 1-11
(20.04.2011), see figures 2, 4-13 and 17, and corresponding description

X CN 201777804 U (SANY AUTOMOBILE HOISTING MACHINERY CO., LTD.), 30 1-11
March 2011 (30.03.2011), see figures 1-5, and corresponding description

X SU 1500618 A1 (REMINETS, E.V.), 15 August 1989 (15.08.1989), see figures 1-2, and 1-11
corresponding description

X SU 1735201 A1 (ZELENOV, B.A.), 23 May 1992 (23.05.1992), see figures 1-3, and 1-11
corresponding description

X Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:

“A%
considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or
other means

“P” document published prior to the international filing date

but later than the priority date claimed

document defining the general state of the art which is not

«

“x

«y>

“ &

later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

document member of the same patent family

Date of the actual completion of the international search

10 June 2013 (10.06.2013)

Date of mailing of the international search report

27 June 2013 (27.06.2013)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao
Haidian District, Beijing 100088, China

Facsimile No.: (86-10) 62019451

Authorized officer

WANG, Zhonggiong

Telephone No.: (86-10) 62085348

Form PCT/ISA/210 (second sheet) (July 2009)




International application No.

INTERNATIONAL SEARCH REPORT

PCT/CN2012/082042
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
E CN 202744198 U (ZOOMLION HEAVY INDUSTRY SCIENCE & 1-11
TECHNOLOGY DEVELOPMENT CO., LTD.), 20 March 2013 (20.03.2013), see claims

1-11

Form PCT/ISA/210 (continuation of second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2012/082042
Patent Documents referred Publication Date Patent Family Publication Date
in the Report
CN 102416933 A 18.04.2012 None
CN 201800687 U 20.04.2011 None
CN 201777804 U 30.03.2011 None
SU 1500618 Al 15.08.1989 None
SU 1735201 Al 23.05.1992 None
CN 202744198 U 20.03.2013 None

Form PCT/ISA/210 (patent family annex) (July 2009)




ERERRE

[ fr &5
PCT/CN2012/082042

A, EFEE

B66C 23/78 (2006.01) i
12 BR B B R /3 2R (IPCYBY A [6] I 22 FR B 282 70 300 TPC B #7028

B. W&

T 2R K PR B SCHR (b 1A 7 RAR G 73 2R5)
IPC B66C

B AR R U A B B IR PR B SCHR LA AR PR 28 SR

7 E R 2 A R B T RIEEGEIR ER SRR, AR R fEi) )
CNKI, CNPAT, WPIL, EPODOC: (&, 7, 55, ML, 3%, 37K, #0%, s, JEL, leg, foot, support, spring, elastic,

oil cylinder

C. HxXXH

%A

SISO, BB, SEMIACBIR

HE R IR 5K

X CN 102416933 A (M ERINIEA IR H) 18.4 H 2012 (18.04.2012) 1-11

ZIWE 2. 4-13. 17 &AM H

X CN 201800687 U (& ERIH LI R 2 7)) 20.4 F 2011 (20.04.2011) 1-11

ZILE 2, 4-13. 17 &AM

X CN 201777804 U (= —¥REREVIMA R AF) 30.3 A 2011 (30.03.2011) | 1-11

% L 1-5 B HAR R 358

X SU 1500618 A1 (REMINETS E V) 15.8 H 1989 (15.08.1989) 1-11

Z W 1-2 Je HoAR R B

X SU 1735201 A1 (ZELENOV B A)23.5 H 1992 (23.05.1992) 1-11

% WL 1-3 R AR R i 8

X HoAsr it C RIS T T

DX e A

* SIS R AR,

“A” ARSI T BT SR — RS A

“B” EERR AR S AR iR S A

“L” W] REXTPLSEAE SR A BE SO, BURBE TR
SIRSCARE A7 B 10 5] s B bR PR B T 5 ]
A3 G RARBEE D

“O” WRAKRIF, M, RIS AT AT 130

“P7 A H AT T E R FRE EIE T BT ESR LS B s

“T” FEHIE B E 25 A, SRIEA A, E4T

B A B B B A DA

X7 AR HIARRIOICM, S RO, A E BRI

R HARR BN B S

v RS BIARSIISCE, SO S B R BRSO

S 53 HaZ A a7 G0 T AU S AN R A R 1 2 L,
FORGRA IR AR A BETE
“& [RIERE AP

[T By 2 5K o S Ak 14 1 34
10.6 f 2013 (10.06.2013)

] sy 2R A 5 IS4 1 34
27.6 H 2013 (27.06.2013)

TSA/CN f) 42 F5 F s 25 ik

HR A N R ] [ SR AN TR = U

TR E AL R EE K E AR 3 6 5 100088
EES:  (86-10)62019451

7, P =]

ZRE R
T
HiESHE: (86-10) 62085348

PCT/ISA/210 2 (55 2 T1) (2009 £ 7 H)




[ fr g
PR REIRE PCT/CN2012/082042
C(%h). X3
6k M SR SCHE, AR, FeuHMH LB PSS
E CN 202744198 U (P EEERVZ B FR 22 7)) 20.3 A 2013 (20.03.2013) 1-11

Z WACHIEKR 1-11

PCT/ISA/210 FR(55 2 TUEETT) (2009 £ 7 A)




E Rt R iR &

[ b B S

S LRI B PCT/CN2012/082042
RIS USTHEE: A A ATE
R

CN 102416933 A 18.04.2012 p»
CN 201800687 U 20.04.2011 G
CN 201777804 U 30.03.2011 o
SU 1500618 Al 15.08.1989 p»
SU 1735201 Al 23.05.1992 o
CN 202744198 U 20.03.2013 G

PCT/SA210 FR(RIIEERIH) (2009 4 7 A)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - claims
	Page 9 - claims
	Page 10 - drawings
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - wo-search-report
	Page 14 - wo-search-report
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report

