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(54) Title: DOUBLE PLANETARY GEAR TRAIN SPEED REDUCER FOR USE IN HIGH-POWER SCRAPER CONVEYOR
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(57) Abstract: A double planetary gear train speed reducer for use in a high-power scraper conveyor, comprising: an input shatt (1),
a bevel gear set, a cylindrical gear set, a first-stage planetary gear train, a second-stage planetary gear train and an output shaft (17).
The bevel gear set consists of a small bevel gear (2), a large bevel gear (3) and an output shatt (4) of the bevel gear set; the cylindric-
al-gear set consists of a small cylindrical gear (5), a large cylindrical gear (6) and an output shaft (7) of the cylindrical gear set; the
first-stage planetary gear train consists of a high-speed sun gear (8), a high-speed planetary gear (9), a high-speed ring gear (10), a
high-speed planetary carrier (11) and a high-speed output shaft (12); the second-stage planetary gear train consists of a low-speed
sun gear (13), a low-speed planetary gear (14), a low-speed ring gear (15) and a low-speed planetary carrier (16). The present device
employs a four-step, double planetary gear train speed reduction scheme, and compared to existing high-power scraper conveyor
transmission modes which utilize two-stage bevel planetary gears, transmission is improved 5-10 times over; and thus, the present
device can be adapted according to requirements for power transmission of a high-power scraper conveyor.

67) HE.



WO 2017/121064 A1 AT 000 A0 A A A

NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FL, FR, GB, GR,
QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO,
SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ,
US, UZ, VC, VN, ZA, ZM, ZW . CF, CG, CL, CM, GA, GN, GQ, GW, KM, ML, MR, NE,

84 BREE (G5 H I8, TR — R T s X SN, D, TG)-

f#47): ARIPO (BW, GH, GM, KE, LR, LS, MW, Mz, RHEFRAT:
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), BKJL — @3EEFRZ RS (RLE 21 403)).
(AM, AZ, BY, KG, KZ, RU, TJ, TM), Bkl (AL, AT,

— T RIDRGIAGIEN A XUT B3 R B B AW (O EEgERRH. EEwied. 5547
BWAR, B RATER AN 17 o FEERSHEB/NAMNE (2 o KEMES (3) . JERBHE
i (4 4, EREERAd/NEEERE (5 o KEREH (o) MEMREEAREM (7D A, F—
FATE AR EHEFEANHE (8) « EHEFTESL (9 . EEFAFHE (100 « EEKTELSE (1) . EiEE
sk (12) , FEoEITERRBIUER K (13) . RERITER (14)  REFENRE (15 | K
MPATER (16) Hik. AFEERH 7T SUT R RWHE TR, (L30 IWRIA KT 3R G AL 72K 5
HeATE AR AR R 5~10 15, AIE R KIhER GRS IEALN 8 S 4% S K



WO 2017/121064 PCT/CN2016/084734

—& AT K FE MM B IT B A MR EE

BRI

AR I TR UK, FARPE Je—Fh A K 2 S B R aE AL 0T B 4 ARk
HHE.

HRIA

FBCAIE VLA R £5 5 R0 TAF M RSl , FEE & e AR A A Bk
AKFRIAWE s, RIS AL T RThE . BRI R . DA KD EI S AL A BT
R CIE 1600kW, AR K9l N AR I 2R AL Dh IR ARS8 K, IR BRI ALK %
ARG T IR 1 ESR

BUAT IR AL a3 2 A 30—l A T/ D2 B S AL IR = 20 15§ -
AT AR A, 5 — ot P o R T R AR Ak AL 1) 4 20 5 R AT B A R DR A . I
PRI A% T K Eh L B D SRR IE LN, HAR S BAME SR PEAEAE Toik i 2
8 K
RKHANE

BRI BOR P AR I EIREOR A8, AR IR 7 — Rl R s AR e i AL Y
XUT BR AR E, WAL, R T BRI L

T SEBERE B, ARPERA TR T %

— AT R BINAIENL I XUT 25 RCERE, WA FHELRA . |
WA, F—JUTER AR, B JUTER AN N5, Prid B A A b/ BRI 8
REHEWFE . RN A pe, ik N 5/ B HE A R AHOE, P/ R R e
SR HENREME &, iR KB HE A 58 L [0 HE o e 20 eyt Bl s P R R A e 2 /N [
RN KRGS AR AL 5 b S B, ik DEIFE G 28 5 KA A S WE &, BT
AR B R FE 5 R A AR A 5 AR s iR B — ST B Rt R SRR . i 2
ITER. mEgOLE . SEIAT EA. mE e AL, ik RGO S R
ITERM &, riked T 2R 5 mE R &, ik gir 2 5 g T 242
M, PR giT 2285 miE A A E, ik s —gUT B A HIREICR R
REHAT B RGN RESAT B RA N, ik RGO R 5 R ST 25

» ITMEEGAT 2R SIREL NN S, IR RESAT 2R 5 IREIAT 2 AHEE,

1



WO 2017/121064 PCT/CN2016/084734

MRIEGAT 23 5 % A IE
DU, o (53 B LA e 2 et o 5 R A A G AL R/ R A A R AR T
DULEH, iR B AT e 4 Y i 5 36— AT B R I R SR B R AHE
fLikit, Frd s —9UT B4 AR 1R 4 5 28 20T 25 R N IRE R FHEEAH

PLietts, Firid 5 —4UT B I R 1 R 40k P AN 88 — 04T 2 R AR IARIE 2 1A P P ] o
B

Lk, shydfARfEN, i th e .

AR W I RIAT at BRSO -

AT A A AL ) YRR 308 AT — 200 [0 P — (B e A7 YR 2 A1 9 20 (B8 B~ 4T B2 A R U
Har, SEABORML, AU T YRME-BIAE- 0T 2R R IR T %%, K
PRG3R PR E S g ey 5~10 1%, AIIERCRIhE . RS A AL 3 /)
PR IER
Y Pl 5 B

B 1 DA e B —Fi - K D S SR e i AL R 0U T B2 A 2R ol 2 8 PR Al F s T 1

Hodr, 1T-MNHh 2-/DRHELSE; 3-KEHELSE: 4-FHEA At 5—/)ElHE

W 6- KRN, 7-FA AR o, S-aE LUK 9-RESUT 248 10-
ORI s T1-RIEAAT B 12-mnE R A 3 RESUR MR, M-RESIT 2
Ry 15-MREZAIE] 16-REHRATELE: 174k,

FL Ak Seit 75 2

T 2 A B P DA e B A St 7 A AR R A — 0 PR U

Gl 1 PR, — R T ORI R FIREENLRUT B RCR S, SR AN 1. |
BN, FMARAH., B-JATERAR. B SUTER AR 17, FHENRA R
ANEHEL R 2. KEHEARE 3. BUHEL R4 5 th A 4 Ak, BT 1 5/ RN 2 fHE,
NIRRT 2 5 RBIHELFE 3 midy, KREIHEWSE 3 SR A4 S th 4 4 AE; BN
FHM/NRMNE 5. KBIALSE 6 MEFE A A 7 A, DEFLGR 5 5K
R 6 i, KNS 6 SR A AR N 7 HE; £ —2UTERAHEEIK
HAC 8. M IRBAT RS 9. WIEARE 10, SEJUTESE 11, @Rt 12 Ak, &

BPCKFHRE 8 5 AT B 9 Wi G, WEEHATER 9 HiEgiklE 10 MG, mREgUT
B9 5REnEIAT R 11 AHE, sE ST 220 11 Srad S i 12 ME; 5 9UTE

2



WO 2017/121064 PCT/CN2016/084734

B R ERE BN HRE 13, RIERFAT L 14, RIEFLE 15, REFATES 16 K, 1K
HEPKBHES 13 5RIEGAT RS 14 WG, (RIEZATER 14 SRERKE 15 mia, K
PAT RS 14 SICEHFAT L 16 HIE, RIEGATER 16 Sl 17 HiE.

R HE Ve 2H % e 4 5 PR /N UGB 5 A . R IR ER A Rl 7 528
— AT BRI RIS IR GOK S 8 AHIE . H—FAT R RN SRR L 12 558 QT E
e RMREDRHE 13 MHE. FH—FATER RN EDER K E 10 FIE _HAT B RNK

AP 15 B E S . AR, FhJ HAN LA, R 17 2.

AR IRA T IR HE-FRE-XUT B 5 RWCE TR, B L KB 38 BRI A )
ARAATIE A FH ) = 2 T B A 6 o 5 P 4 (A T U S0 O 2 e e B~10 i
EPCIVP NI N DNP S0 TE 5 - IR I AL S U EIE 5

9%, BIR YRR AR IR, AR B AR T FaR 284, AR 4
SRR N SRR R B0 S5 B 9 B R A OB TR EE e, N R T AR
A ) £ A



WO 2017/121064 PCT/CN2016/084734

WA E KB

v AT R DRI ARE AL ST B R R E, AR RHE AR
AR, F—-FATERR. B JUTERFN A, AT kA4
H/NEHEA S . KIEHEL RS . RHEL R A 5 AL ple,  Prd S N 5 /N BAE G R, P
TR/ HEA R 5 KR HE N R mE A, TR KR HE A 56 55 1R HE A S0 4 Bt A T s gt (B oA
o H/ANMARE LS KBRS Ee AR AR G50 A A R, i /N B %0 5 KRR G e
Wi, Prd KB e 5 AT D RS 2 S A s IR 58— 44T B3 R End 4R RS

FORGAT ERE . ROEMA I RIESAT 2R, SRS AL, PR e KR S
WHPATERM S, ik RIESAT 2R S R RN N S, P RaE AT 2R S mIEYAT 2
ZHE, Prig TERS Rl S0 AT I 28 — 90T 25 ARl R ZUR % |

RIERATER . RGN OEHAT BB, I RGO B %6 5 R AT B Fmk

» FITAMREGAT B BRGNS, I EHAT 25 5 IUELAT 20UHE, g
R AT 228 5% A E

2. RIEBCFESR 1 Frik 9T K ZRIBRAENL R OUT 25 RBGEAEE, AR/
T T (62 AR 2 e [ A ARG 2L N R A R AT B

3. RIEABCAESR 1 Frik 9 H T K ZRIBRAENL R OUT 250 RIBGESEE, AR AE
T PrIRIRA AR A S 5 ST B RN R UK PR A .

4. MHAEBUCRIZR 1 Bk i T K Sh SRR Gl AL ST 25 R R B, HRFARAE
T IR GUAT B3 AR EE S 1S 5 AT B R R NGRSO A A .

5y RIABCFEZSR 1 Frik i T K ZRIBRAENL R OT 250 RIBGEIEE, AR/
T RS GUAT B AR ROE S RS AT B R R MR A e [ E Bl 6
RIEBOMZER 1 Pk i H KR RIS IE LRI RUT B3 Ra A g, HAHEE T 307
HA BN, A



PCT/CN2016/084734

WO 2017/121064

171

i P

1



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2016/084734

A. CLASSIFICATION OF SUBJECT MATTER

F16H 37/06 (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)

F16H

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

double, second, low, planet

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

SIPOABS, DWPI, EPODOC, CNTXT, CNKI: bevel gear, deceleration, high speed, low speed; high, speed, two, reducer, bevel, gear,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 105526331 A (SHANDONG UNIVERSITY OF SCIENCE AND TECHNOLOGY), 27 1-6

April 2016 (27.04.2016), claims 1-6

E CN 205298448 U (SHANDONG UNIVERSITY OF SCIENCE AND TECHNOLOGY), 08 1-6
June 2016 (08.06.2016), claims 1-5

X CN 101429988 A (CITIC HEAVY INDUSTRIES CO., LTD.; LUOYANG MINING 1-6
MACHINERY ENGINEERING DESIGN INSTITUTE CO., LTD.), 13 May 2009
(13.05.2009), description, pages 4-8, and figure 1

A CN 102312962 A (WU, Xiaojie), 11 January 2012 (11.01.2012), the whole document 1-6

A CN 102312956 A (WU, Xiaojie), 11 January 2012 (11.01.2012), the whole document 1-6

A CN 201106663 Y (NANJING HIGH-SPEED & ACCURATE GEAR GROUP CO., LTD.), 1-6
27 August 2008 (27.08.2008), the whole document

X 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

09 September 2016 (09.09.2016)

Date of mailing of the international search report

21 September 2016 (21.09.2016)

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
LIU, Liu
Telephone No.: (86-10) 62085079

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




International application No.

INTERNATIONAL SEARCH REPORT

PCT/CN2016/084734
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A DE 2913709 A1 (WESTDEUTSCHE GETRIEBEWERK GMBH), 16 October 1980 1-6

(16.10.1980), the whole document

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



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2016/084734
Patent Documents referred Publication Date Patent Family Publication Date
in the Report
CN 105526331 A 27 April 2016 None
CN 205298448 U 08 June 2016 None
CN 101429988 A 13 May 2009 None
CN 102312962 A 11 January 2012 None
CN 102312956 A 11 January 2012 None
CN 201106663 Y 27 August 2008 None
DE 2913709 Al 16 October 1980 None

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




PR i [ 5 H1iE S

PCT/CN2016/084734

A FR 2R
F16H 37/06(2006. 01) i

FEIR EFR %R 7328 (TPC) B [ I 42 i [ 28 79 SR RN TPC P f 732

B. o ZR AT

T 2R ) B AR BR S S0k (PR B 73 2R R GL A3 2K 5)
F16H

AL RS Z AT (93 Fo 1 PR SCHR A A O B SRR

e[ Pk R I & 10 7 S e e s AR, eIk aa CnfE D )

SIPOABS, DWPI, EPODOC, CNTXT, CNKI: X, ¥, —, 172, i, BE, &%, f£&E; high, speed, two,
reducer, bevel, gear, double, second, low, planet
C. FHFRSCAF
By SIHSC, LER, feMHERRE EEHE e E
PX CN 105526331 A (ILFEBHE KRS 20164F 4H 27H (2016 - 04 - 27) 1-6
_____________________ A E K 1-6
E CN 205298448 U (ILFEREME K% 20165 65 8H (2016 - 06 - 08) 1-6
_____________________ A E K 1-5
X CN 101429988 A (FFE LA M A RA T & BAF (LM TFE R v 57 Bt A PR T2 T: 1-6
AT 20094 5H 13H (2009 - 05 - 13)
_____________________ Y HI5E4-8TT, FTEIL
A CN 102312962 A (&/hAR) 20124F 1H 11H (2012 - 01 - 11) 1-6
_____________________ 2
A CN 102312956 A (&/pAR) 20124F 1H 11H (2012 - 01 - 11) 1-6
_____________________ 2
A CN 201106663 Y (FARlmfsAtEFAT R AT) 20084 8H 27H (2008 - 08 - 27) 1-6
23

A SO ECR T RSB

w FUHSCHR) R ARSEAL.
WARRERIAA R IER T E AR —RR&N
FEEFRERRSRECE AMMELRERE R

A] RSO S BB SRA R BE B S, BN AR B — RS | S0

EHIEH AL R 25 oA, S AERAL, (B2 TR
2 B B R WA R SCAF
BRSO, BME RIS, NEEREP AR
FOMEIEA B fiE

“p» wr»

“ E 7 “ X’}

LT R s R sk i s AR R CnEE KL, S5 BRE s g aa e it
VEHTH)) BAI AR A N R BT 5 LA, B0k

wgr WRIKATE. A RS EAN 7 A FF 3 rE UESEATr

wpr A0 E ST AR R BEIR T AT Bk A SEAL H B30 f & R AE SO

I P R S 72 1)
20164 9H 9H

I PR R 4 iy H 4
20164 9H 21H

TSA/CNF 42 R AR A7 bt SZRE R
rrte N RILAN [ [ 2K &1 1R 7= A=) (TSA/CN)

rE b BT HRE K & IR 65 100088
HEHS (86-10) 62019451

XU

BiEERD (86-10)62085079

% PCT/ISA/210 (Z5271) (2009%7H)




[ B der = 4 [ FRERiES
PCT/CN2016/084734
C. FHFRSCAF
%R SIFHSCH, WER, FRUARCERE FHR AR FE R
A DE 2913709 Al (WESTDEUTSCHE GETRIEBEWERK GMBH) 19804 10/ 16H (1980 - 10 - 1-6
16)ﬁéﬁt

% PCT/ISA/210 (Z5271) (2009%7H)




R g H S
AT FBEERIER PCT/CN2016,/084734
Ko gias 31 0 LRI Pl Rl 7l Pl
CN 105526331 A 20164 47 27H T

----- CN 205298448 U 2016356)% 8H 36
----- CN 101429988 A 2009f|55ﬁ 13H 36
----- CN 102312962 A 2012351)% 11H 36
----- CN 102312956 A 2012351)% 11H 36
----- CN 201106663 Y 2008358)% 27H 36
----- DE ""--"""2913709 Al 19803510H 16H 36

3R PCT/TSA/210 (RIGEERIFHE) (200947 H)




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

