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(57) Abstract: Provided is an oil separator comprising a casing that has an inlet for air and an outlet for air, and a collision member
that is provided inside the casing. Air that contains an oil component is introduced through the inlet into the casing and made to col -
lide with the collision member so that the oil component separates from the introduced air and is recovered. The outlet opens in the
horizontal direction of the casing. The oil separator is mounted to the outlet, and additionally comprises an elbow member having an
L-shape that protrudes in the horizontal direction from the outlet and bends and extends upward.
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Box No.II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. I:I Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:I Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:l Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
(See extra sheet.)

: I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:I As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-2

Remark on Protest ] The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

I:I The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

l:l No protest accompanied the payment of additional search fees.
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Continuation of Box No.III of continuation of first sheet (2)

Document 1: JP 2010-17823 A (Toyota Motor Corp.), 28 January 2010
(28.01.2010)

Document2: JP2006-75688 A (AnletCo., Ltd.), 23March 2006 (23.03.2000)

Document 3: JP 2009-8096 A (Kojima Press IndustryCo., Ltd.), 15 January
2009 (15.01.2009)

Disclosed in Document 1 is an oil separator (3 of Fig. 1) including:
a casing (3a of Fig. 1) having an air inlet port (13 of Fig. 1) and an
airdischarge port (a connectionbetween 3aand 20 of Fig. 1); andcollision
materials (16andl70fFig. 1) providedinside thecasing, theoil separator
allowing oil-laden air to be introduced into the casing through the inlet
port so as to collide with the collision materials, thereby separating
and collecting an oil component from the introduced air, the 0il separator
being adapted such that the discharge port is opened in the horizontal
directionof thecasing; andthe oil separator further includes an L-shaped
elbow member (a member including 20 of Fig. 1) which is attached to the
discharge port and which is protruded from the discharge port in the
horizontal direction and then bent to extend upwardly.

Disclosed in Document 2 1is an oil separator (paragraph [0025])
including: a casing (11 of Fig. 1) having an air inlet port (14 of Fig.
1) and an air discharge port (a connection between 11 and 32b of Fig.
1); and collision materials (25 and 30 of Fig. 1) provided inside the
casing, the 0il separator allowing oil-laden air to be introduced into
the casing through the inlet port so as to collide with the collision
materials, thereby separating and collecting an oil component from the
introduced air, the o0il separator being adapted such that the discharge
port is opened in the horizontal direction of the casing; and the oil
separator further includes an L-shaped elbow member (the section from
32b to 33b of Fig. 1) which is attached to the discharge pcrt and which
is protruded from the discharge port in the horizontal direction and
then bent to extend upwardly.

Disclosed in Document 3 is an o0il separator including: a casing having
an air inlet port (18 of Fig. 12) and an air discharge port (22 of Fig.
12); and a turning ribbon plate (76 of Fig. 12) provided inside the casing,
the 0il separator allowing oil-laden air to be introduced into the casing
through the inlet port so as to separate and collect an oil component
from the introduced air, the oil separator being adapted such that the
discharge port is opened in the horizontal direction of the casing; and
the 0il separator further includes an L-shaped elbow member (24 of Fig.
1) which is attached to the discharge port and which is protruded from
the discharge port in the horizontal direction and then bent to extend
upwardly.

In the 0il separator disclosed in Document 3, since the turning ribbon
plate is responsible for at least part of the function of separating
an oil component from the introduced air, the turning ribbon plate can
besaidtoallowtheintroducedairtocollide therewith, therebyseparating
the 0il component from the introduced air.

Therefore, the invention of claim 1 cannot be considered to be novel
in the light of the inventions disclosed in the documents 1-3, and does
not have a special technical feature.

(Continued to next extra sheet)
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As a result of judging special technical features with respect to
claimsdependentonclaiml at the time of theorder forpayment of additional
fees, four inventions (invention groups) are involved in claims.

The special technical feature of each of these inventions (invention
groups) is as follows.

Meanwhile, the inventionof claiml havingno special technical feature
is classified into invention 1.

(Invention 1) the inventions of claims 1 and 2

An o0il separator including: a casing having an air inlet port and
anairdischargeport; andacollisionmaterial provided inside the casing,
the 0il separator allowing oil-laden air to be introduced into the casing
through the inlet port so as to collide with the collision material,
thereby separating and collecting an oil component from the introduced
air, the oil separator being adapted such that the discharge port is
opened in the horizontal direction of the casing; and the oil separator
furtherincludesanL-shapedelbowmemberwhichisattachedtothedischarge
port and which is protruded from the discharge port in the horizontal
direction and then bent to extend upwardly.

(Invention 2) the inventions of claims 3-6

An 01l separator including: a 1lid provided with an inlet port for
introducingpurgeair fromanairdryer andadischarge port fordischarging
clean air; a plurality of expansion chambers disposed side by side in
the wvertical direction; a casing mounted to the 1lid; and an
attaching/detaching mechanism enabling the 1lid to be attached to and
detached from the casing, the 0il separator allowing the purge air to
flow into the casing and collide with a collision material, thereby
separating an oil ccocmponent from the purge air so as to collect a drain
containing the 0il component and discharge clean air, the o0il separator
being adapted such that between the expansion chambers is formed a through
hole for allowing the purge air introduced through the inlet port to
be passed downwardly in the vertical direction.

(Invention 3) the inventions of claims 7-11

An 011 separator including: a 1lid provided with an inlet port for
introducingpurgeair fromanairdryer andadischarge port fordischarging
clean air; a plurality of expansion chambers disposed side by side in
the wvertical direction; a casing mounted on the 1lid; and an
attaching/detaching mechanism enabling the 1lid to be attached to and
detached from the casing, the o0il separator allowing the purge air to
flow intoc the casing and collide with a collision material, thereby
separating an oil component from the purge air so as to collect a drain
containing the o0il component and discharge clean air, the 0il separator
being adapted to include a drain discharge port for discharging the
collected drain, a drain hose connected to the drain discharge port,
anda fixingmember towhichanendof thedrainhose is detachably attached,
the fixing member closing the end of the drain hose at least during an
unload operation of the air dryer.

(Invention 4) the inventions of claims 12-19

(Continued to next extra sheet)
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An o0il separator including: a casing having an air inlet port and
an air discharge port; an expansion chamber which is provided inside
the casing and expands air introduced through the inlet port; a housing
member which is provided inside the casing in communication with the
expansion chamber in the vertical direction and houses a collision
material; a communicating part for communicating between the inside of
the casing and the discharge port; and a drain reservoir provided below
the housing member; the o0il separator allowing oil-laden air to be
introduced from an air dryer into the casing through the inlet port so
as to collide with the collision material, thereby separating and
collecting the o0il component from the introduced air, the oil separator
being adapted such that the inlet port and the discharge port are provided
at an upper portion of the casing, and the housing member discharges
the drawn air sideward.

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



[l A R EEHEES PCTJP2013/7063028

A, EHORBTL5BOME (HEFFSE (1PC) )

Int.CL

B01D45/08(2006. 01) 1, F04B39/04 (2006. 01) i

B HEET 77T

A AT > o m MRE R (BB (TPC) )

Int.CL

B01D45/08, F04B39/04

H/INREBILIAOEE CHREZIT oG TS b D
HAEERHEAR 1922—19964
HARE/ARREBHEAR 1971—2013%F
H A [E 22 3 RS TR 1996—2013%F
H A [ B2 A AW 1994—201 34

EBERAE CHEALICET T — 2R (F— 2 =204, REICHERLHEE

C. BIETZ LR L5 R

B FSCIRD RIEd %
BF Y — % BIHSCEG RO—EOBFTAMEET 2 & &)1, ZoBET L EFHoER HREOEE
X JP 2010-17823 A (b = & Hahd#kNa) 2010.01.28, £ 1
Y (77X U—7%1) 2
X JP 2006-75688 A (Mk &tk 7> 1w k) 2006.03.23, £ 1
Y (77U —7L) 2
X JP 2009-8096 A (/BT LA TEEMRSSH) 2009.01. 15, &3¢ 1
(773 U—=7%1)
W CAOEE X I b ITRASFIZE STV 5, ™ ORF U Ty I LT AR A B,
* BIESTRONT SY — O B OBITAE S SR

TA ] FRHCBIEO D AT < —MAYERMRKIER RS 1T ) EEHEE A OIS A RICAR SN TH - T
HE L FET 5O TR, #EHOFE I g

HD
TE | EFEHBEARTO MR E 3T TH o0, HEEHER DEBOIZDITFIHET 56D

PIBICAR I b0

(X HBEOH LM T > T, ULk A THH

ML) B RICER A T L LM o ST O 38T T OFHIENTESHENR 2N LB ENL D

AL I3 fho & 2Bl 24 5 23 Jid
AHOCEN (FHRAEAT)
O] MBI L 48R, ., BREICE KT 53R

TP ERRHEEHRTT, DOBEHOEROERE L L (&) A—7 2 F7 7 I U—ITHR

[Y | BICEEOSH 5 TR TH > T, BrE Tk & o 1 24
FoxErE D, MEFICESTHHTHAMEEEIC
Lo THESHER RV EEZLNE LD

EfRE4E T LEH EERAERETOREH
06. 08. 2013 . 13. 08. 2013
E RS OA R R OGS TR BEFITEAEE (HEROHHWME) 4D | 9062
HAE®EZT (I1SAS]P) B
WEHRE100—-8915 N
HRATARHRENE=ZTHE4%3 & EEEE 03—-3581—-1101 HNHE 3421

HAPCT I1SA 210 (B2~—) (2009%F7H)




EEtESS PCTJP2013/7063028

I B A i
C (&) . BIE3 % & biud 3k
SIHISCRR D B pES
AT A —k IR RO O @EHTABEE S 5 & &3, T OB L EFToRR HREOE S
2

H A E sk e 1-119335 2 (B ASE 321 5 2255 HH e 2 B
3-59416 =) DREEIZHfT L7ZBHMEN OCRmONEE ik L~ A
rua7 s (ZZAEE T EERASH) 1991.06.12, &5 (77
IU—AL)

Y

BRPCT,/1SA/210 (FE22—T0kkx) (20094F7H)



ER A WS EpHpEERE PCT/ JP2013,/063028

FIHE FEROMEAD FMOFPES TERVWEEDOER (F1—TD 20/ %)

EHESLHIH (PCTITE @) () OHEICL Y, ZOEEHAEREITROBHIZIE Y FEROHFO —FHIZHOWTE
KL ie,

L. 7 WRE ik, COEBRATEEAAE LTS D L EBE LARVHREDL LD THD,
2DFED
2. ¥ ki L AERAEEHE ST C LA TE AR E THRO B AR LT

BRVCEHBHBEOHDIREL O THD, DFED,

3. T FEKA X, TEmFEROEM Th - TP CTHHG. 4(a) D 2 IR VHE3LOHEIC
o TRM STV,

FIM EHOEERXML TS L EDER (1 — Y03 0kHE)

%Kﬁ&éi5@:@E%ﬁﬁﬁ:ﬂi@%%ﬁ%é&:@E%%ﬁ%%m%wto
(i ~=— 2 R)

1. 7 HEADLERBNHEE PR L2 T~ CHERNICHA Lo T, ZoEEHEERETIE, ¢S ToOREETRERF K
I OWTHER L7,

2. EMEETEREERTHETLAL, TRTOMETHEAMREC OV THET 52 LA TX 0T, BN
EFHBON &R 2 o7,

3.5 HBARLERENFEFREEZ 3oL LOBBAICIET Lo, ZoEBEREREIL. PR oM
OB IROFERBEOIZOWTIER LT,

4. W HBAPLERBINTEEFLEEIZ YNNG Loz, ZOEBREREE. #RO@EHEORAICER
TN TV BFERIR D IROFERBICOWTER LTz,

ERIEL -2

BINFAE TR O Bk O ST A 3R
U BIRE TR LT, #YS T A58, BRETTEROMNMG SR, BEANLEBRS TRL T,
T BIGRE RO MM & EICHBEA DS BB I TR D 205, B ST REEBIS A e E IR LS
WL H o 7en o7z,
U BIIRE TR OMTIZS o7, BEEI TR,

BRAPCT/I1SA/210 (HB1-3—TOHE (2)) (2009%7H)




] B A ik EEHpEESE PCT/JP2013/7063028

SCHER T : JP 2010-17823 A (k= & AEEMERSHE) 2010, 01, 28
SCHK 2 : JP 2006-75688 A (BEAZfLT > 1w k) 2006. 03. 23
SCHEE S JP 2009-8096 A (/BT LR T MRS (E) 2009, 01. 15

SCHR LITiE, ZER0EAD (K101 3) kOZEROPEHD (X103 a & 2 0Dk
EAHTHER X103 a) &, AlERNICRITONZEEM (X116, 17) &%2(H
Z M G g R AL A N 28 U CRRLE RIS A URIGCEZEM ICEmE S8 5 2 2T
L oT, BASNEZR LI EDBEL TN 54 A L —% (K1 D 3) I8 T,
AlRCEE O IEATREER O ACE FEIZB O U, Aijgt A A bz 8 b—F 13 miscdet oo S n,
ARCHEH O D B ACEF mA~ZEH LT EHF A~ - TEOD LFRO LR (K1 o2 0%
G BEEBITHA AT AN EAN L —FRHHEIN TN S,

SCER 2 120E, ZEROEAN (M1 D1 4) ROZEROPEHA (M1 D11 & 32 b DBk
PATHEKR (K101 1) &, AitEERNICERITb-mEM (1025, 30) &%
Z Moy B a2t K A Aia B A L %18 U CRGLERNIZE A LRl B2 i sS85 2 i
L oT, BAINZZEZRPLMOEGBEL T T 24 A XL —% (BB [0025])
RV, BiGtHE D XRTRLEAROACE S AIZB 0 L, BistA A b S — & i mratdE
WS X, BURREEHE 0 2 B KT 22 U C B~ o TIEOY D L2k o = L iR AL
(M1D>32bm533bDEm) 2E3LIHZDAANENRL—FREH I TS,

SCHK 3L, EROEAD (K1 201 8) KOEKOHYHD (K1 202 2) 257 5HE
& AREERNICRITONTZERIY AR (K1 207 6) &2FA. WHESLEKRE
SLEA D% U CRIGLEARNICGEA L EAINTZE R LIS % 0L T3 541 1
NL—ZIZBWT, micdE DiEaEtE Ao AKE S B 0 L, fiseAd A vk oS b—Z L, fif
RLHEH 2835 S, RRCEEH D s BACEF M ~Z8H U C B~ » TIEO D L 7RO = v
A (K1dD24) Z3BIEHADAALERL—2REH#INTWA,

SCHR S IZEEH O b OB T, FERNY R BT, A ST ZERD B Iy B B A BE O
D EHL—HEHI BLOTHDHND, JEMY R AICERSED 2 LIl T, EASNE
XM E DT HAEDOTHHENZD,

L7235 T, GHRIE TSR D RANE, K 1 ~ 3 IR S V7 BT U TR D 78 8 &
L R BRI 2 A L7220,

Z 2RI 1 OFLJESHRIEIZ DU TFECE OB A 45 B T O REBI 22 Bty ) R 2
HWr¥ 5 & FEROFIICIT 4 DRM ) HEEhd, ZhboRFEN ) DRl 2 Edl
HRFBIZLL T D LB D TH S,

B, RN BN A L WEERIE LIRS BAIE, B LICKS T 5,

B 1) FhkmE 1, 212%2 58N
ZERDOBANAROEROPH O 26T HEKRE, AIRERNIZERIT BN TE2546 & 2106 %,
M E G/ ERiRRE AN %2l U CRRCERNICE A LRGLE M ICEmESEH Z Lk
ST, EANINTZERHINSZ ol L TR 54 A e "L —Z 1280V, BistdEH AIx
HIEEROACE S IO L. BiEtA A bt 80— & %, miztde oo s S hu, mistde o
D3 BAES M~ LT B~ » TIEQ D LR O T VR M % X 51z b4 A L+
SNL— &

¥MEPCT /1SA 210 (<) (20094FE7AH)




] B A ik EEHpEESE PCT/JP2013/7063028

(FE2) FHRE 3~ 612855

TT RIAYNREDNRN—=V T 2BANTHODEANA EERTT 2P M3 572D OHkH
HEDRRITBNTEE . EH IO SN EEDIERE & | AlRLECI (i b L ER
&\ ARG Z ATRCEM D DAF I ATRE & 9" 26 MAkRE & . 208 2, AilRe N\— =7 2 ERNICHT
ANSE, FZEMICERSE L ZLICE > T HIREAA =27 b ln 2ol L Thazale
LodE L, JBE T AT A S A N — 22BN T, AR R L oMIZIX, #wi
FREAADBEASNAGE A=Y 27 ZE P~ S 2 BEmiLn il En o414 v
TR =5,

(W 3) #kE 7~ 1 1124% 53

I RIAXYNE D=V T HEANTAZOOEANN & FEFTT 20T 572008
HENRERTBNZHL, SREHT ISR SNT-EEOEESE L | BitZHICI (i b o ER
&\ BIRLEZ ATRLER D AEM TR & T 25 MdkE & . (i, At/ S— Y =7 2 ERNICH
ASH, HEMICHEEIEDH 2 LI L > T RS2 T7 0 biMn e oL Tt ate N
LoZEIN L, ST AT A A A LS — 22BN T, B L FL v a4 A 7
WO RUUCHERD &L A R HEHDIcERE S FL okl —A L Rt KLUk — A0
S & AW ATREICHL D (HT B A EERM &, 4, AlcEESHM T, V7e< & b= 7
R A Y DT 2 — REEERFCATRE R LR — A0z HE T H 4 A e L—7

(FEHH4) FkmE 1 2~1 9% AHH
ELROEANARCZEROYPH O 2 AT HEMRE | AIGLERNIZER T b, AlGLEADZE U
THEAINZZER[/EEES S HHEER L AiciEES & ShE 7 I8V Tl U TR ERN
WCREIT DN TR Y | B 2 UE T DU & | AR ERN & RiitdEH D & 2l 2580
e RN O FHICR T bR FLUEOEe . 2z, =7 R4 Y bz s
TeZER A RATLE A L 2 U CRIGEERMICEA LR E A @R ST 5 2 L2 »TOEA
INTEBE IS ESEE L TR T A4 A LB AN —Z BT, BiRnE A O & OEIEEHEH
MXATRLER D ISR T D TR Y |, Alati A B IR, A L2k e E A~ 5,
A NN —F

¥MEPCT /1SA 210 (<) (20094FE7AH)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - claims
	Page 41 - claims
	Page 42 - claims
	Page 43 - claims
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - drawings
	Page 61 - drawings
	Page 62 - drawings
	Page 63 - drawings
	Page 64 - drawings
	Page 65 - wo-search-report
	Page 66 - wo-search-report
	Page 67 - wo-search-report
	Page 68 - wo-search-report
	Page 69 - wo-search-report
	Page 70 - wo-search-report
	Page 71 - wo-search-report
	Page 72 - wo-search-report
	Page 73 - wo-search-report
	Page 74 - wo-search-report
	Page 75 - wo-search-report

