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(57) Abstract: The invention relates to a chain drive for
internal combustion engines for driving camshafts and the
like, comprising a chain (2), guiding rails (4, 5, 6) and at
least one tensioning rail (8) aswell asachain tensioner (9)
which is operatively connected to the tensioning rail (8)
such that the chain (2) istensioned in an empty Strand (7),
wherein the chain tensioner (9) comprises a piston (11)
which is displaceably mounted in a housing (10) and is
maintained in pretension by a spring (12). Two Chambers
(14, 15) are provided, which succeed each other in the axi-
al direction of the housing (10), are filled with oil and are
separated by molded elements (23) arranged on the piston
(11) and/or the housing (10), wherein said molded ele-
ments (23) are designed in such a manner that throttle
cross sections (16) are formed, and wherein means for re-
ducing the friction between the chain (2) and the guiding
and tensioning rails (4, 5, 6, 8) are provided, said means
for reducing the friction being configured such that the
housing (10) is closed in a nearly fluid-tight manner so
that, during movement of the piston (11) due to chain vi-
brations, oil can be guided from one Chamber to the other
Chamber (14, 15) such that a higher damping can be achie-
ved in each mode of Operation, whereby a pretension that
isreduced in the initial position of the chain tensioner (9)
can be adjusted.

(57) Zusammenfassung:
[Fortsetzung auf der nachsten Seite]
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(88) Verdffentlichungsdatum des internationalen Recher-
chenberichts:

10. Mai 2012

Die Erfindung betrifft einen Kettentrieb fur Verbrennungskraftmaschinen zum Antrieb von Nockenwellen und dergleichen, mit ei-
ner Kette (2), Fuhrungsschienen (4, 5, 6) und mindestens einer Spannschiene (8) sowie einem Kettenspanner (9), der derart mit
der Spannschiene (8) in Wirkverbindung steht, dass die Kette (2) in einem Leertrum (7) gespannt ist, wobei der Kettenspanner (9)
einen in einem Gehéuse (10) verschieblich gelagerten Kolben (11) aufweist, der durch eine Feder (12) unter Vorspannung gehal -
ten ist, wobel zwei in axialer Richtung des Gehiuses (10) aufeinander folgende, mit Ol gefiillte, durch am Kolben (11) und/oder
am Gehause (10) angeordnete Formelemente (23) voneinander getrennte Kammern (14, 15) vorgesehen sind, wobei die Formele-
mente (23) derart ausgebildet sind, dass Drosselquerschnitte (16) gebildet sind, und wobei Mittel zur Reduzierung der Reibung
zwischen der Kette (2) und den Fihrungs- und Spannschienen (4, 5, 6, 8) vorgesehen sind, wobei die Mittel zur Reduzierung der
Reibung dadurch ausgebildet sind, dass das Gehduse (10) nahezu fluiddicht abgeschlossen ist, so dass bei Bewegung des Kolbens
(11) aufgrund von Kettenschwingungen Ol von der einen zur anderen Kammer (14, 15) leitbar ist, derart, dass in jedem Betriebs-
zustand eine hohere Dampfung erreichbar ist, wodurch eine im Ausgangszustand des Kettenspanners (9) reduzierte Vorspannung
einstellbar ist.



INTERNATIONAL SEARCH REPORT International application No.
PCT/EP2011/061964

Box No. |1 Observation”™ 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:

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

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:

5]

3. ]: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. Il Observation® where unity of invention islacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, asfollows:

see additional sheet

[y

. [:] Asall required additional search fees were timely paid by the applicant, thisinternational search report Covers all searchable
Claims. C

N

D Asall searchable Claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

D Asonly 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.:

‘w3

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

1-10, 13, 18, 19

Remark on Protest l:l The additional search feeswere accompanied by the applicant's protest and, where applicable, the
D payment of aprotest fee.

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

N o protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2011/061964

A. CLASSIFICATION OF SUBJECT MATTER
INV. F16H7/08 F16H7/18

ADD.

According to International Patent Classification

(IPC) orto 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

Electronic data base consulted during the international

EPO-Internal

search (name of data base and, where practical,

search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

"A" document
considered to be of particular relevance

"E" earlier document
filing date

"L" documentwhich

citation or other special reason (as specified)

"O" document referring to an oral disclosure,
other means

"P" document
laterthan

published prior to the international
the priority date claimed

defining the general State of the art which is not
but published on or after the international

maythrow doubts on priority claim(s) or
which is cited to establish the publication date of another

use, exhibition or

filing date but

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to Claim No.
X DE 10 2008 023663 Al (TSUBAKIMOTO CHAIN co 1-3,5,6
[JP] ) 24 December 2008 (2008-12-24)
Y figures 1,2,7b 7-10, 13
figures
X us 4 963 121 A (HIMURA MASATO [JP] ET AL) 1,2,5,6
16 October 1990 (1990-10-16)
figures
X JP HO6 65655 U (-) 1,2,5,6
16 September 1994 (1994-09-16)
figure 1
X Tw 520 424 B (HONDA MOTOR co LTD [JP]) 18, 19
11 February 2003 (2003-02-11)
Y figures 6,7 7-10, 13
A figures 1
-/-
Further documents are listed inthe continuation of Box C. See patent family annex.
* Special categories of cited documents
"T" later document published after the international filing date

or priority date and not in conflictwith the application but
cited to understand the principle ortheory underlying the
invention

"X" document of particular relevance; the claimed invention
cannot be considered novel orcannot 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 docu-
ments, 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

31 October 2011

Date of mailing of the international search report

09/03/2012

Name and mailing address of the ISA/

NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016

European Patent Office, P.B. 5818 Patentlaan 2

Authorized officer

Goeman, Frits

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2011/061964

C(Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages

Relevant to Claim No.

X

US 6 086 497 A (FUKUDA SH GEKAZU [JP] ET
AL) 11 July 2000 (2000-07-11)

colum 4, line 30 - line 40; figures

DE 10 2006 031519 Al (SCHAEFFLER KG [DE])
10 January 2008 (2008-01-10)

figures

EP 1 498 638 A2 (TSUBAKIMDTO CHAIN CO
[JP]) 19 January 2005 (2005-01-19)
abstract

JP 2010 084882 A (TSUBAKIMOTO CHAIN CO
15 April 2010 (2010-04-15)

figures

DE 15 50 993 Al (W NKELHOFER & SCEHNE JOH)
2 January 1970 (1970-01-02)

figures

1,2,5,6

1,6

1,6

18, 19

1,6, 18

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

International application No
Information on patent family members

PCT/EP2011/061964
Patent document Publioation Patent family Publioation
cited in search report date member(s) date
DE 102008023663 Al 24-12-2008 CN 101328960 A 24-12-2008
DE 102008023663 Al 24-12-2008
JP 4357549 B2 04-11-2009
JP 2009002373 A 08-01-2009
KR 20080112097 A 24-12-2008
us 2008318718 Al 25-12-2008
Us 4963121 A 16-10-1990 JP 6008361 Y2 02-03-1994
JP 64039957 U 09-03-1989
us 4963121 A 16-10-1990
JP H0665655 U 16-09 -1994 NONE
Tw 520424 B 11-02 -2003 CN 1328220 A 26-12-2001
ID 30465 A 13-12-2001
JP 3460980 B2 27-10-2003
JP 2001349400 A 21-12-2001
T™W 520424 B 11-02-2003
us 6086497 A 11-07 -2000 JP 3054068 B2 19-06-2000
JP 9119488 A 06-05-1997
us 6086497 A 11-07-2000
DE 102006031519 Al 10-01 -2008 NONE
EP 1498638 A2 19-01 -2005 EP 1498638 A2 19-01-2005
JP 3805762 B2 09-08-2006
JP 2005036873 A 10-02-2005
us 2005014587 Al 20-01-2005
JP 2010084882 A 15-04 -2010 CN 101713451 A 26-05-2010
JP 4751923 B2 17-08-2011
JP 2010084882 A 15-04-2010
KR 20100037541 A 09-04-2010
DE 1550993 Al 02-01-1970 DE 1550993 Al 02-01-1970
GB 1149817 A 23-04-1969

Form PCT/ISA/210 (patent family annex) (April 2005)




INTERNATIONAL SEARCH REPORT International application No.

PCT/EP2011/061964

The International Searching Authority has found that the international
application contains multiple (groups of) inventions, as follows:

1. Claims 1-10, 13, 18, 19

The helical or radially circumferential Channels comprise penetrations in
the axial direction.

2. Claims 11, 12, 20

The lateral wall element comprises receding wall pieces or recesses.

3. Claim 14

The tensioning rail has a rounded design in an upper and a lower
abutment region of the chain, the abutment regions being interrupted by
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provided for the chain near the camshaft sprockets.
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1. | | Anspriiche Nr.
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weil sie sich auf Teile der internationalen Anmeldung beziehen, die den vorgeschriebenen Anforderungen so wenig entspre-
chen, dass eine sinnvolle internationale Recherche nicht durchgefihrt werden kann, namlich

s L

Anspriche Nr.
weil es sich dabei um abhéngige Anspriiche handelt, die nicht entsprechend Satz 2 und 3 der Regel 6.4 a) abgefasst sind.

Feld Nr. 1l Bemerkungen bei mangelnder Einheitlichkeit der Erfindung (Fortsetzung von Punkt 3 auf Blatt 1)

Diese Internationale Recherchenbehérde hat festgestellt, dass diese internationale Anmeldung mehrere Erfindungen enthélt:

si ehe Zusat zbl att

1. o Da der Anmelder alle erforderlichen zuséatzlichen Recherchengebuhren rechtzeitig entrichtet hat, erstreckt sich dieser
internationale Recherchenbericht auf alle recherchierbaren Anspriche.

2 Dafiir alle recherchierbaren Anspriiche die Recherche ohne einen Arbeitsaufwand durchgefiihrt werden konnte, der
zusatzliche Recherchengebihr gerechtfertigt hatte, hat die Behdrde nicht zur Zahlung solcher Gebiihren aufgefordert.

3. |:| Da der Anmelder nur einige der erforderlichen zusétzlichen Recherchengebihren rechtzeitig entrichtet hat, erstreckt sich

dieser internationale Recherchenbericht nur auf die Anspriiche, fiir die Gebuhren entrichtet worden sind, namlich auf die
Anspriuche Nr.

4. Der Anmelder hat die erforderlichen zusétzlichen Recherchengebiihren nicht rechtzeitig entrichtet. Dieser internationale

Recherchenbericht beschréankt sich daher auf die in den Ansprichen zuerst erwahnte Erfindung; diese ist in folgenden
Anspruchen erfasst:

1-10, 13, 18, 19

Bemerkungen hinsichtlich | |DerAnmeIder hat die zusétzlichen Recherchengebuhren unter Widerspruch entrichtet und die
eines Widerspruchs '—' gegebenenfalls erforderliche Widerspruchsgebihr gezahlt.

| |Die zusatzlichen Recherchengebiihren wurden vom Anmelder unter Widerspruch gezahilt,

'—'jedoch wurde die entsprechende Widerspruchsgebihr nicht innerhalb der in der
[Aufforderung angegebenen Frist entrichtet.

I Di

ie Zahlung der zuséatzlichen Recherchengebiihren erfolgte ohne Widerspruch.
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Di e internati onal e Recherchenbehérde hat festgestel |t, dass diese
i nternati onal e Anmel dung mehrere (Gruppen von) Erfi ndungen enthal t,
naml i ch:

1. Anspriche: 1-10, 13, 18, 19

Di e schraubenférmi g oder radi al umlaufende Kanale in
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2. Anspriche: 11, 12, 20
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vorgesehen sind.

4. Anspriche: 15-17

Der Kettentri eb mehrere Fihrungsschi enen umfasst.




	abstract
	wo-search-report
	wo-search-report

