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(57) Abstract: A variable diameter cylindrical gas spring comprising a spring body (1). The spring body (1) is formed by at least one
hollow cavity (2). The sidewall of the cavity (2) is a multilayer structure, where the layers of the sidewall each form a sealed cham -
ber (3) for accommodating a pressurized gas. The cavity (2) is a variable diameter cylinder that is wide at the two ends and narrow at
the middle. The chambers (3) are each provided with a ventilation hole (4). The amount of inflation of the chambers (3) is adjusted
in real time by inflating or deflating via the ventilation holes (4), thus adjusting the softness/firmness or flexibility of the gas spring.
When the pressurized gas is discharged from the chambers (3), the gas spring has a reduced footprint, can be packaged by being
rolled up, and allows for convenient packaging, storage, and transportation.

G7) B —FPRREERTERE, OFEE (D, FEE (D 2Oa—-AhElEk () B, i
JEAR (2) BB R a5k, SR MIERE T RS B KBNS TSRS (3) , FridiEdk (2) 2l
AR AR, B&EE (3 BHAAESI (4, BidESsl (O mAEEHOREE I EE (3D
SR, TR USSR R . SR s (3 HriE AR E, SRR A E N, TR

3,

ETEE, ARk,



WO 20137123711 A1 IWAT 00V AT 0 O

TRI\LUN 4.17 By BE AERATR:
— RN 4.17(0v)) — HFEEPRRRREGAE 21 £03).




[1]

[2]

[3]

[4]

WO 2013/123711 PCT/CN2012/074507

1

Ui
A AAZFR: — MR EE U E
BRI,
RIS RRERE AN, THE—FEEAERERE.
HRER

“SHECWINRE LA N R HE . MR E M REE B AR R4 E
pERVERR S B 2 ERTEV B TR, AMAEMEREE#RS . XREE
e AR, WEMSEE TS HRAZR, EREREREES MR
EARERIEA FERXE R THENEFER. BN AT T SEH#E, BX
BB 1 BT - MR A EBRESERN, SMER, ZBHEEEENR
5, THEEE-FZHEHRE G THSINEEEE, HEERESE, S
HENCR, EEFELTRAESHEE, HEATREBEER, AEPESE
BHMESERERERE, THREISESRHAR, AMEERHHINZ
THERE LA, DRV S REREREN; A, ERRAEBRZITRE
A, BEEFTEED, EERRESDSHRAZE, BEEREFTIZER
. AR

xF & BB AT

BOR[AIRR

AREHR EREN TR BRI EAR KA RMRE—FETHEATH, BES
YeiF, RERTRER, KSR SHZ /DR SEEE.
[A]RR AR R T 2

SN S

AEHET AT AREN: —MEEREXNSEHE, GFEFE, rEfE
DE—PNPEREEE R, FHARERIMEE Y B, A R MEE E A
HENENEREZ, TR EE2MmE S R AR 2 ZEER, B EE
WIFEESIL. AALRT, SEHETS. L NERRE. ARBTTRES.
BERFNZ SRR E SR EEY R RIS NIRRT R RS AR



[5]

[6]

[7]

[8]

WO 2013/123711 PCT/CN2012/074507

2

AEAE; B ESILREAPTOREN AT EERN T SE, WNMATSE#E
FIECEERE (38fE) | T EEFERTE, SEHEENENZZE, ZARE
B, Bl—EZE, ZAZEE, BAGHIIRNZEES, fTRREAEREM
WE; A SE#RERN IR EEEMEE T RANZEEER, NEZMEE
&, EMEE, BEFSIRET, MEEFIINEAOLEFE, EARTHES
(REE A AR REB U ERE, MRAMBTEEEE E R
7R, BABER, BERATEE R HSEEEZE LR
. WEEMARENESEME LN 0EL, BEREKERZ ARG R E
NE R EEFZW, FRREERFG; AEEFRE NS E%SE S5H
2RV, AILERE, BTERE. Filbusk; B LGRS, W] LUSHE
REFIRTE . & REAE R A S B P A EEE

fenftik, PhAREEMEE EFEE TITHEA T FEZAESIL. ERTERF,
RESEHEERENZETEE, #—BEnEESR, 25T EE
AR, Tk T REEEBEAT RS, BF T HEZEBEIMLR
fEnftik, PmAREMRR) LN DA MIRERZREREN, BRnREARN
MBS NMELLFTE — 5 FrR @ FLEFATRIINGEIN. AT RF, EFELA A
WMoz, Hzz. TERIESEFUAEMOR, ik, EEABEEE, ZIHHF
FEESKEFAR, SOEEE; A, B mE MR, HRERE M BN
W2, WIERNREERZ AR, BeSEHEZERE.
TERLE, FrdBE AL LTI TRAREEmMEE £, Bie <R, ARG EF
,CRESARTMELETERSELSE, BTSN SEREIAEHS
PSR, SR RONR (€ H&T IS -

fenftik, FdnEEZE>—EZNERSS TR SR ST ERAYE S5
#A, FrRE D TR ST ERAY S & &m0 TR I RHE TR 4E
FYRIFLRFSIEEESERY —MN. ERTRT, B TEIMBERESER
- TPURI/EE S, RABRSE ST, FTLUERI % EE T ERCR,
F BB NRTIEAETING, RETPIEREEE; FEAYNERERE
A, EESEREER NZSSTREEAFELRYRER, FEEERTEW



WO 2013/123711 PCT/CN2012/074507

[9]

[10]

[11]

[12]

[13]
[14]
[15]
[16]
[17]

H5RE -

IES e, FrRMOM B 4 20cm, R4S Sem. TAFES, BHS
BB ARk, FRE, TRURE FEERR OEAAN
SRS TR S S ST AEA, TARMET, AN ERD,
THE, SEEE.

IERitE, AR aEE —THMETUNE. ERAET, FRSET
RAFESWRRRY, THRARETRE, EFASSERRNES b
ISR R T

IESiit, FRRR AN L FROMHEFSROR. EAFERS, ETiLE
SRR ERBAEL D, REER TR EREEE S e
.

% B 25 R

BIHR

R E AR RIS 5. RN AR S RN T ) R R
PRSI, BRI, TEEERTRAESA. A RS RITAER
P BERRT SRR SRR RS, BT RE (R
SRE IR IR, R R A VIR DTS
% EUEMEE Y, BISITHRERE. ATHENRE. DR &
B R BTHRES, SRIKERIOR, SRR ELA
ARTHEK, WEARGEANTR, DAKERT MINGEE FAET
B BEERAE, R R

e R ) P 54

EHERL:

LR R K R R B

P A T B IL R

3R E RS,

B R R B E B A R B

s R R S T A R B



WO 2013/123711 PCT/CN2012/074507

[18]
[19]

[20]
[21]

[22]

4

HeAHRXARENELT (ML) OREHE;

EA LR 20 B 3. BE, 4 EAEL 5. B 60 B, 7
. IEEEE. 8. SMEE.

SEHER A BA R B AL 1]

% RS HT 7

L1

W R HEERE R ERE, QREE, FEREEom—
MRV, AR MEE R URE, TR T A Sz
BN EORES, FAREEFRAT AMNEEEER, BAREFTE
BTl BENE LR EETHRARFREMETIS (WEFR) ; %
R 2R R IE LS B MIABAL. 51738 SLSHEE [R5 AR PV T
THRERERIL: AR RIS ETIRERENER e, A5
AR 2N B MR T — SRR TG THOIEIT; BTk 2%
— BB S T AN RS TR SRR, FRem s TEILY
kST EANE & RIEE S TENS IR SR T s A 4
S —Il; TR (K2R H4-20em, TEH4-8.5cm: FridiB=Tle LT
FrAmRME L, BRI, BT SR SRA. WRE
BT SRS A TR, BRI~ wARE S, R
SERTORHBRENE: FABEUNtEaRE—RRNETIES, 5
HINESHTRE TR, EXTHERIVETRE, SERE
ATHEIRE. Y& WFE. BESALN BTETERELE, B
IFEEEEMSL. 25 (MEHR) .

ERBRIER, FULSHERIL, LREREFHRIE L EMAERIL
. BITESILSHE MR R TR TR E R R ERILR, R R
EREHANOREFSET USHERROE UL, B TR ARHE
BEK, WEENERAEIFORERE; BTN, W8 R R
EEESILS, BERM RN, AR R A A
HE, BEUERRGEERE.

]



WO 2013/123711 PCT/CN2012/074507

[23]

[24]
[25]

[26]

[27]
[28]

[29]
[30]

[31]
[32]

[33]

5

SERFBHTHES NE R UELEREARERR (WE4FTR) | &N

A2 B B 2= 3 W] A S AT AR B
2 BAsE A5
7R % B R SE BT =

SET 512

RS S BRSSPI X A ET ER2MNEN=F, FEREENNEES
3, EEPMERS, FTUBEMIABRE M EEINASRE, WAENETEE. 7
. FEAEAR, WEEIMNAFTES; EERBEIAKRE, FTRIEMA— M EE
3T TRESRENECRES, FRAMABEEIFRS. HAREEREETE
PEEINFESE. LIRS RIE R AT IE T

BHEFM—EMEZARIRS, TR0 ZE M)A IR B SRR TP — IR L =
3, WEARZIAEAS -

LT 5113

TRSEH ) 5 BHARSEREE] 1. 280 X HIFE T AR FE (2 e ER E T DURTE (B L
MR NZDT, SEEEE NEZ DR (WE6fTR) | B2 THMEE
TEIR6 TN BRI INARIA TN R ILEL N 2000, (B R iR 2 ] & E Ty A i e IE IR B
Mg, DU ORI R 58 -

LT (54

AL S BRG] 1. 2« SRR BITET TR B2 - T B O AL T FF BRI E
TEIR6R] IRIR SEFRB I E A = B AR, CURFIRIF RS AR e 55,
RSEFF A AR AR B T e R BRE BE A . DA T BRI B
e BE, RERFA AR EITCER A T EMMR, UREERIFBI2E 58
.

SET 515

RS S BRG] 1. 2 3 AR FETESFLSTARF A RR T 551
FRETIREVEN, & SFLSF LU AR IR FIAES 77 2 LA B SRR TR T &
FH IR 8% SRR

STt 56



WO 2013/123711 PCT/CN2012/074507
6

[34] ASEHF S EHREMFI. 2. 3. 4. SHIRXBIET, ALHFRITEMRES
SNESTRREF A, ERMEHREMEESET, S, R
L, mERAk-

[35] DLE R AR ARSI, FRETRERSESE. L
RELHEFIF, AR AFHEA LGS MERAA . NS AR AR A E
MZ W, FHEREFABEER. SRER. BoH%, HNEEERSTREHE MR

TEEIZ -

Tk SR A
[36]

FP3II3% H A

[37]



WO 2013/123711

[URIZEESR 1]

[FUFIZEK 2]

AR EE KR 3]

[FUFIZEK 4]

AR EE K 5]

[FUFEE K 6]

[FUFIZESR 7]

AR K 8]

PCT/CN2012/074507
7

DGIESE

— M EEEXSEEE, aFE R (1) | A EETHRER
(1) 2LH—HEREE (2) BR, FREE (2) BmEESR
RGN, AEMEERE R ESHNENENSEREE 3) |
FrikfEfk (2) EMmAT RN ERER, B&EZ 3) 3B
FHEESI @) -

RABIAER TR — MR B SRR, EAFEAE TR
fEfR (2) MIEE EFAEETFTEARERE 3) WESI 5) -
RABIAER TR — MR B SRR, EAFEAE TR

fEfk (2) B ETEOLGHNERIRERZHERIS (6) , BEFT
s (2) AMEENMEARTE —SFTiRERER (6) FATRIINGE
(7

IRIBAFIE R I iR B — MR REE S EEE, EAHEE TR
BRI @) EFRRTEREMR (2) BEEL BERESE.
IRIBAFIE R 13 E—FTR R — MR SR E, HAE
ETRrEE 2) 2O—RMUEHS S TEVM RS E S 4%
FYE&EHR, FRNES FENMESHERYE &S
AFENMRHEFR T R RIFLR F SE B R E S —
IRIBAFIE R 13 E—FTR R — MR SR E, HAE
ETARBEE (2) ®mEHR4-20cm, HZH4-8.5cm:
IRIBAFIE R 13 E—FTR R — MR SR E, HAE
ETHRE R (1) SINFEEF —FHRAESINE (8) -
IRIBAFIE R 13 E—FTR R — MR SR E, HAE
FETHREMR (2) BIETEDOOHE T2 E MR-



WO 2013/123711

i

1/3

B\ F W B

PCT/CN2012/074507

/(
N

6
e
7

\¢
21
2\
® 5 < B
\ | —8
7
—3
\
Q I\ O

\\
A
O OO OO
OO
O000O0 5
00000000 —
000000000
000000000
| —
000000000
000000000
00000000
000000
OO OOO
OO
)



WO 2013/123711 PCT/CN2012/074507
2/3

4

&5



WO 2013/123711

3/3

_—5

(oes 00000
0000000 o)
00000000
000000
OO ODOO
OO0

/

&6

PCT/CN2012/074507



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2012/074507

A. CLASSIFICATION OF SUBJECT MATTER

F16F 9/02 (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: F16F 9/02; A47C 25/02; A47C 27/10

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

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

VEN, CNABS, CNKI: air bag, variable diameter, gas, air, pocket, bag, cell, spring, vary, variable, diameter, cylinder, cavity, chamber,

hole
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
E CN 202418390 U (XILINMEN FURNITURE CO., LTD.), 05 September 2012 1-8
(05.09.2012), see claims 1-8 and figures 1-6
A US 5953778 A (L & P PROPERTY MANAGEMENT CO.), 21 September 1999 1-8
(21.09.1999), see the whole document
A US 4120061 A (CLARK, H.E.), 17 October 1978 (17.10.1978), see the whole document 1-8
A CN 100506117 C (LIAO, Xiuzhen), 01 July 2009 (01.07.2009), see the whole document 1-8
CN 101422305 A (XU, Yuchen), 06 May 2009 (06.05.2009), see the whole document 1-8

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

X See patent family annex.

* Special categories of cited documents:
“A” document defining the general state of the art which is not

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

“T” 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
“X” 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
“Y” 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
15 November 2012 (15.11.2012)

Date of mailing of the international search report

29 November 2012 (29.11.2012)

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
SUN, Li
Telephone No.: (86-10) 62085456

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




INTERNATIONAL SEARCH REPORT

. ) International application No.
Information on patent family members

PCT/CN2012/074507
Patent Documents referred Publication Date Patent Family Publication Date
in the Report

CN 202418390 U 05.09.2012 None
US 5953778 A 21.09.1999 None
US 4120061 A 17.10.1978 None

CN 100506117 C 01.07.2009 CN 1883340 A 27.12.2006

JP 3116064 U 24.11.2005

DE 202005015047 U1 16.03.2006

US 7120956 B1 17.10.2006

CA 2537024 Al 20.12.2006

ITMI 20050337 U1 21.12.2006

FR 2887132 A3 22.12.2006

FR 2887132 B3 11.05.2007

GB 2427355 A 27.12.2006

GB 2427355 B 05.08.2009

AU 2005234661 Al 11.01.2007

TWI280860 B 11.05.2007
CN 101422305 A 06.05.2009 None

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



ERERRE

I
PCT/CN2012/074507

A, ERASE

F16F 9/02 (2006.01) i
¥ IR E B & R 93 SR (IPC)BR 7 [R)IN 2 FE ] 8 43 2R TPC P 4328

B. &GN

T 2R () fe A PR B SCHR (b B 73 R AR B 7 55 )
IPC: FI6F 9/02; A47C 25/02; A47C 27/10

L A 2R U A AR Bk 55 M1 PR B SCHR L Ah AR G 28 SRR

7 [ BrAS 2 I 2 1) 1 2500 e B R R A, R R &R Canfdi D )
VEN,CNABS,CNKI:A 5, # 8 4542 [8FE, 15,71 gas. air, pocket, bag, cell, spring, vary, variable, diameter, cylinder,

cavity, chamber, hole

C. X
5K Al IR, e, FREHMHECETE AR BRI 2 3R
E CN202418390U (E I 1HK BB B WA T) 05.9 H 2012 (05.09.2012) & | 1-8
TLABUR)EESR 1-8 DL R 1-6
A US5953778A (L & P PROPERTY MANAGEMENT CO) 21.9 H 1999 1-8
(21.09.1999) Z 043¢
A US4120061A (CLARK HAROLD E) 17.10 A 1978 (17.10.1978) Z 0.4 | 1-8
A CN100506117C (BF5E) 01.7 A 2009 (01.07.2009) Z W2 3C 1-8
A CN101422305A (FF /=) 06.5 H 2009 (06.05.2009) Z: L4 3C 1-8

O sprpiete C RS TUH3

DX o e A

* SISO R AR Y,

“A” PHAEFRRRRIEOR TR BeRE I3

“B” FEEGREE L IR S5 A R A

“L7 ATREXTLSEAE R R BE N ST, SO ZE S — R
SRS A H T 51 e D AR PR 2 e i 5 )
R CinBE ARSI R

“O7 WRLEKATF M, R A 77 AT s

“P7 A H e T E Br FE FEIR T A E sk A e H B9 Sorf

“T” HEREHEMSERHZ G /A0, 5EiEA R, (2257

B R R B B B R JE SO

RS PN B S E T e L N 3 N Tl i)

KA BT R B RAT B3 L

“Y” ARFAIAEORMISCME, HiRSCHE b REGE 2 RS
S5 IF HIXR s S0 T AN GUE B A 204 2 1T 2 R
EORRA R R G

“&” AR A s

[ ey 28 S B 5 T H 491
15.11 H 2012 (15.11.2012)

] s 24 ot S5 H 40
29.11 H 2012 (29.11.2012)

TSA/CN (2 FF FOHE 25 Hu .
H A N LI [ 5 0= AR
R E b BT e KB IR P 3 6 5 100088

HHES:  (86-10)62019451

iV
HiES: (86-10) 62085456

PCT/ISA/210 (55 2 TT) (2009 4E 7 H)




PCT/ISA/210 F(FEHEE RIFHE) (2009 4£ 7 A)

_ b R
af;j;iﬁi " EFlPlEj;/CN2012/()74507
EESSR LY AT A AT
R SCpE

CN202418390U 05.09.2012 0
US5953778A 21.09.1999 0
US4120061A 17.10.1978 i

CN100506117C 01.07.2009 CN1883340A 27.12.2006

JP3116064U 24.11.2005

DE202005015047U1 16.03.2006

US7120956B1 17.10.2006

CA2537024A1 20.12.2006

ITMI20050337U1 21.12.2006

FR2887132A3 22.12.2006

FR2887132B3 11.05.2007

GB2427355A 27.12.2006

GB2427355B 05.08.2009

AU2005234661A1 11.01.2007

TWI280860B 11.05.2007
CN101422305A 06.05.2009 0




	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 - description
	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

