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(57) Abstract: An anti-back-splashing sandblasting perforator, comprising a main body (1) and a nozzle (2). An outer wall of the
main body (1) is provided with a groove (3), a central portion of the groove (3) is provided with a mounting hole (4), a side wall (5)
of the groove (3) is inclined, the nozzle (2) is mounted within the mounting hole (4), and an outer end of the nozzle (2) protrudes
from a bottom surface (6) of the groove (3). The anti-back-splashing sandblasting perforator has a simple structure and few parts and
is easy to be processed and assembled. By providing the groove (3) and projection on the outer end of the nozzle (2), liquid splashed
back forms a liquid diversion structure around the nozzle (2), when liquid splashed back splashes back on the perforator, liquid
splashed back flows evenly in a timely manner, is avoided from forming a vortex within the groove (3), and is prevented from flow -
ing within the groove (3) for a long time, thus reducing erosion to the perforator by the liquid splashed back and extending service
life of the perforator.

57

RE:



WO 2016/112590 A1 |IIWAT 00T 0 TN A AR

— BRI LA, BAEAR (D RmigE (2) , Ak (D RSN EREEME ), MiE ) Bf
AR EA LA (o, MFE (3D BUMIEE (5D Wi}, WIE (2) CRAEHRSL (4 P, W (2) KSR
MfE (3) MR (o) Rt PrRMminb S fLansiffa i, FHfED, 5T TmALE, i im0 Mg
(3) DLR MR (20 Shmigchkd, FEWINE (20 FETR R SIE R, (RIR0R W14 FL & L A48 f i JF
BEIAAD, BERRMRELIRY (30 ATERGERIE, B7 LR OB AR (3) PRaD, /BRI 5
FLARIE, 2 T ALAR AT A ap o



WO 2016/112590 N N PCT/CN2015/076275
w B B

Bi7 IR WD ) FL A%

BRI
KR Fe R A, BRI, R AL

BREA

S LR A A A S i 2 R IE AR T 3, ik A b s LA S LAk
RIS b TS, LR, s R LR B UM, AR sk i
IS TIRE R HONENRE, BHEE . AKIIHAEH R, R RS R () & e L A .
FESTHLIERE T, Ry BRI E IR, iRt B AL a8 LR S AL & B R R I
FEST LA P IR, Aeda AT d, TR SLARME R a), ™ 2 AR P o ik o A LA
FERRIOH AR, IR T

BT IR I, R0 S AL A A A N 7 i B B IR S SR A R AR e Y ]
A, RIS AT AEBRAN R . E g TR T LA AR, S T LA Rl
HEAESERTSA, Ny 1 AE ARG KL ST, i 75 B H R W B K AL, MK AL B . LA
L g A, BN TR R R AR AR, 1R T WOKSL R R, AT LA
WS IR 2%, AT 2HEMYEE . BEMNAURER TR, EHAGmR, 5L
AL B A, RS aR Ik e, LA ORI A2 BIRIE

RANE

AR R ERBATERIAE, Wt T BT B R S LA .

AR IR IR S LA, SR AARIBINE, AR e BB EAT A, TR A
BEEA AL, MBI, WM s A 2 R AL T, WM R & MTEIARE (4 JES o o

PRI, LRSS m B EA B RRA, Wi B A MR, SRS TR
=LA

LA, WiME LA AT SRR B e, SR IR B Pl 7 T2 S BB Rl i S B 2
[

DLIEIIAE, W ) him 7 IR BN AR B Sk o

1



WO 2016/112590 PCT/CN2015/076275

DLIEII AL, Wi B 2 A LI I RSO L

DLIEIIAE, WIWE R A s s T2 3L

DULIEIIAE, MR R 5 I 2 [R5 A58 120° ~160°

DU, TR AR i A TR 3 Gk R AR AR R i s B AT i BB O )=

DLIERIAE, WIWE R S A A R R A a, 75° < a<90°

DAL, AR L RYmIMENTE 2y ) /b w3y — 4, A DR EA B,
g0 RN Ll 14 v o T el 2 i

AR AT R A BRI S fLAs aE M TRy B, AR AFD, ST Angls, Jdid
B EL I IR DA SIS S 1Y) S, AL A DR B I A A, RIROR I B B AL A I e
% R I IR 2SN, 3 e IR TR TR N BRI, B L IR BRI I )£ TR i sl O
NRIEIBO S LA ik, S T LA B A

WIS I B T AR R R, (NI R DN EVIRES R, B O S A e AL,
IR B BB AL PR G SRR 0 G B a), JeE b AL 2 A2 B A5 A Bk ik, fRAE T
SHLAR I B VERE, IREFIMEST RS AL RIS 77, RIE TS ALAS S LR

MR (%) A 9 T BN R BR R Sk, T I I 4530 0 WM BEAT 2 BN D, 3D PEAIR
T BB HEL

W 5 2 A AL R SOE 1%, MRS AN U T B X 2 AR, 3b It F BAT 3k
IHEEMREUEE Y, PR 1 AL As 0 B ROR DA S LB ZE 3 R A A 1

VR R FX) PAY S 5 T2 AL o, (S AR 1) PAY v 5 2 2B AL ) PAY i T 5 B0 BB 2 AL P S
75 L WA PR 1A S R i LE AR 1) PAY s o, 3 £ A A% PAY s o 8l D v o S L VB o e P R ) A
R T W A i ) DRG0 P A o

[MAE T EE AT SR & 120° ~160° A [URH R0 552 BB A% T 18 IR IR R 5] 5
BIMRESN, By LB BB TR A JE B iE T S IR VRIS T ZE U A I8, il it

(M1 ) T LA B IR 2% R AN A R S e L T o = » 3 L2 R i A B vk
55 MR A ES b fE R PR IR SRS M TIE £, (AR b ik 77 0 ORI > BeRAER T i) B
JRARFERIE, BB R T AHLE R A

WS AN R] 3 LT AA, 0 n] DU SAAGUR BB, S LA B b iR P8, 3R
e AR WM L0 BOA R P R B e, R TR AR PR ™ E, (AR U A R
RENE IR EAmAR, (RSB AT I 2], DRI T A A Ak o Rl v k™ 1 ] A

2



WO 2016/112590 PCT/CN2015/076275

WIS R AL ARG E BB E A, BT WM AT AR, RS LA R B RVE K
DSREATIRD LAY, 3R TARRE . R WAL w7 T EARAFE A E R R A L, s
LRI Z R0 A0, 2], BIlRCRE

B D EA
BT 1 DA B R B b S LS R S5 A B —
BT 2 Sy B R P b S LS R A A B
BT AL 3 AR R Pk i LS R S5 A B =

F AT

AR EIBR PR A LA, Wil 1 & 3 Fron, SR 1 AN 2, Wi 2 nl i E A
21

AR 1 IIAMEE BB EAT IR 3, WA 3 (K PR i AT AL 4, WM 2 A s R AR R
3 [EHAL4 .

RS 3 IR 5 AL, SR 6 X R 1207 ~160° , WikE 2 (¥ ok AIUIRE 3 (KT 6
R, (EWENE 2 Ahum Ul e, Ul 3 BRI 6 ATUIAE 3 AMMIEE 5 TN IR . MR 3 1
R LAY 3 G RIAE 1 R A E A B IRIZ, W 2 5 BL M G AU i A
] BE A2 BRI TR 2R B T s B B R =, IR RSN R I BT I B v i
TR 2 T e ASE T BE AL o

WIS 2 (AR5 %A AL 4 I IREGERE, WiME 2 AN AT IR BON AR gL, T
AL ARCT REEE g 2, K 2 B AL 4 P ECE N ZEEAL 4 PR

2L 4 WS BT 7, Wi 2 (P AR E AR 2 8 AL T EERAE 7 b,
WE 2 [ ARARRGIRIE O AE B el 10 AL T MRk 8 HEERIE 7 S B2 1A,

Wi 2 B s T2 38 fL 4 b, RESRANA 1 ATk T B LR RIS 2 K P

Gl 1 P, W 2 RIAERS T AME 1 R EICE . WA 2 Pron, Wi 2 AR AR 1
WURBCE, W0 2 IR B AME 1 AR Z BN o, 75° <a<<90° &

Wk 3 Pos, A 1 BRI LMETT M 2= 1w — A, AR DR ER
W 2, RPN 2 AT R — R L.

3



WO 2016/112590 PCT/CN2015/076275

SHFLBCHE AR A s AT 2 [ I, SLIRI SR e 2 E T IR TR, ST
H—fLIE, LB BIFLERER S, REVEE BRI S fLIE, IR A ST LA

F T ARG 2 (AL Gkt S FLVRC 2 IR, I 52 o0 B FX) A3 P L v o R 3k
[ ALES S AL, JF 51 R 2 Shim ioMiee, #EARUER U, THE DY 2 b
fRMIEE ., [UIRE 3 I 6 FIUIEE 5, SFFMIAE 3.



WO 2016/112590 1:2 EFIJ g 5}2 _:F; PCT/CN2015/076275

10.

— PP IR IR F LA, BEEAE (1) FmIHE (2), HAMEET, A& (1D Mo [k
BAMRM (3), M (3) Wil Ea 23l (4, M (3) RMmEE (5) Wi, i
(2) 35Tl (4O, WEME (20 AR (3) MIKE (6) M.
MRAEBCRER 1 R BB RIS Rb 5 FLAS, HAHIEAE T, 22384l (4D Mobimi B A PR
(7, B (2 KRR EAIRMZ (8), RN (8) AT (7) .,
MRAEBCRIER 2 ik 7R JRmt b AL 8%, HAMEE T, B (20 REIHIIE (9) A
HEE (100, IR (9 MEHE (100 M THRNZ (8) HHEsf (7) K&k L.
MRAEBCRER 1 R BB R IR BERb 5 FL2S, JLRFEZE T, WEME (20 1oMm T TEES M
TEHIIRRE K o

MRAEBCRIER 18 4 Frik B RIS 5 FL88, HAREAE T, B (2) [RHE 2de 4l
(4) JEITIBLER:.

MRAEBCRIEER 1 TR B R IRBt b AL 3%, HAREAE T, WEME (2) BIpamtr T 245 L (4)
.

MRAEBCRIEER 1 TR B R IRmtrb S AL3%, HAHEZE T, U4 (3) IIMIEE (5) 5)RiE (6)
Z B MR 1200 ~160° .

MRAEBCRER 1 Bk 7R St ib AL 8%, HUARIEZE T, VIS (3) MR DA S IAE (3D
ALMAE (1) R0 EHRCEH T B RZ.

MRAEBCRIER 1 BRI R JRmt b AL 8%, HAHEE T, i (2 M5 A% (D [
M Z RN a, 75° <a<90° .

MRAEBCRER 1 R BRI Rb 5 FL3, JURREZE T, Ak (1D RIBTHEN 5 Hh
TR A, FHRSREA DB (2), AT (20 #ALT R
B k.



PCT/CN2015/076275

WO 2016/112590

11

/.

S

1/3



¢

A 4
Lz §§ *\ \\\\\\\ \\\f

/

\

9¢ 600748l




|

(©)

A 4

\s\\\\\ 77

/.

T

A AT

C s9g 60z g8 L




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2015/076275

A. CLASSIFICATION OF SUBJECT MATTER

E21B 43/114 (2006.01) 1; E21B 43/11 (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)

E21B

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)

CNPAT, WPI, EPODOC, ISI web of knowledge: splash back, perforat+, nozzle?, groove?, splash+, back, erosion, erod+

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X CN 201241674 Y (CHINA NATIONAL PETROLEUM CORPORATION; 1-10
CNPC DRILLING RESEARCH INSTITUTE), 20 May 2009 (20.05.2009), description, 4™
to last paragraph, and figure 1

X CN 201218087 Y (CHINA NATIONAL PETROLEUM CORPORATION; 1-10
CNPC DRILLING RESEARCH INSTITUTE), 08 April 2009 (08.04.2009), description,
page 3, penultimate paragraph to page 4, paragraph 4, and figure 1

X US 20140216712 A1 (THRU TUBING SOLUTIONS INC.), 07 August 2014 (07.08.2014), 1-10
description, paragraphs 23-25, and figures 1 and 3-5

E CN 204402450 U (JEREH ENERGY SERVICES CORPORATION), 17 June 2015 1-10
(17.06.2015), claims 1-10

[ 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
11 September 2015 (11.09.2015)

Date of mailing of the international search report

21 September 2015 (21.09.2015)

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

SONG, Guoying

Telephone No.: (86-10) 61648523

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




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2015/076275
Patent Documents referred Publication Date Patent Family Publication Date
in the Report

CN 201241674 Y 20 May 2009 None
CN 201218087 Y 08 April 2009 None
US 20140216712 Al 07 August 2014 WO 2014120280 Al 07 August 2014

CA 2898695 Al 07 August 2014
CN 204402450 U 17 June 2015 None

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




[ P i & [ H 5
PCT/CN2015/076275

A. FR 2R
E21B 43/114(2006. 01) i; E21B 43/11(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)
E21B

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 )

CNPAT, WPI, EPODOC, ISI web of knowledge: E{l’}[_., Hjﬁ:ﬂ%’, IHH‘E, jﬁi}@%, }ii}’-&:, I, perforat+, nozzle‘?’ groove‘?’
splash+, back, erosion, erod+

C. AEZR LA

b SIHSCHE, Zif, FEUIMRBOk PSR SN

X CN 201241674 Y (FEAMRATERALF T EAMERS S TESATFG) 2009 1-10
4 5H 20H (2009 - 05 - 20)

wEAREEsS B

X CN 201218087 Y (FEAMARATEA LT T EAMERS S TESAUFIG) 2009 1-10
48 8H (2009 - 04 - 08)

R TR 2 BSR4 T4 B, 1B

X US 20140216712 Al (THRU TUBING SOLUTIONS INC.) 20144F 8/ 7H (2014 - 08 - 07) 1-10
WP 23 B-5258. EL, 35
E CN 204402450 U (RIRAEEARS A RAT) 2015%F 64 17H (2015 - 06 - 17) 1-10

BURIZESK1-10

METS S E v TR e B
s« BUHSCRRR R AT,
wpr WHABRBIAR SRR T IR — BRI SCfF «pr EEVHAGANESELOR, SHRAMRME, EhTERE
wpr EEEREHISRAL G DAV g T o BRBKALAE, AR, WESERRP R
oL TEEOSERER IR R e, sl B s A FARHIE FLA Bl

By Hin s A ByEE AR R 28 E i 5 A B S0 (iR wyr cﬁ%m;@mxﬁ: ggx{#lﬁ%—%u F LRSI

B ) IRAOG A M T AR A B T 5 AT, B A
wor WROUKATE A, KI5 A T30 LN e
wpr AT ST R LR TR M S “© FREAIECH
(] e 2R S B e B H A AR5 S 2 H 4

20154F 9J1 11H 20154 9 21H

TSA/CNIK1 4 BRI 25 Hicht ZHE R

e A RN [ 2 AR AR (TSA/CN)
AL ST A X U4 PG 3 65
100088 [

fEESE (86-10) 62019451 i 515 (86-10) 61648523

|
o

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



B ZAR W RS
AT A PCT/CN2015/076275
K2 3 B & SO Pl Rl 7l Pl
CN 201241674 Y 20094 5 20H T
----- CN 201218087 Y 2009f|54ﬁ 8H 36
----- us ""2"(5124-0216712 Al 2014f|58ﬁ 7H WO 2014120280 Al 2014f|58ﬁ 7H
CA 2898695 Al 20144 8H 7H
----- CN 204402450 U 2015f|56ﬁ 17H 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 - description
	Page 7 - claims
	Page 8 - drawings
	Page 9 - drawings
	Page 10 - drawings
	Page 11 - wo-search-report
	Page 12 - wo-search-report
	Page 13 - wo-search-report
	Page 14 - wo-search-report

