(12) STANDARD PATENT
(19) AUSTRALIAN PATENT OFFICE

(11) Application No. AU 2006290415 B2

(54) Title
Indexing arrangement
(51) International Patent Classification(s)
F16K 11/074 (2006.01) F16K 3/10 (2006.01)
(21) Application No: 2006290415 (22) Date of Filing:  2006.09.15
(87) WIPO No:  WO07/031857
(30) Priority Data
(31) Number (32) Date (33) Country
2005/07481 2005.09.16 ZA
(43) Publication Date: 2007.03.22
(44) Accepted Journal Date: 2011.09.01

(71) Applicant(s)
Tongaat Hulett Limited

(72) Inventor(s)
Smith, Leon

(74) Agent / Attorney

Wrays, 56 Ord Street, West Perth, WA, 6005

(56) Related Art
US 2209991 A
WO 2004/029490 A1
EP 0315302 A1




077031857 A 1IN0 00 00 0 O 0 OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
22 March 2007 (22.03.2007)

23 |0 O OO OO

(10) International Publication Number

WO 2007/031857 Al

(51) International Patent Classilication:
FI6K 11/074 (2006.01) F16K 3/10 (2006.01)

(21) International Application Number:
PCT/IB2006/002547

(22) International Filing Date:
15 Seplember 2006 (15.09.2006)

(25) Filing Language: Dinglish

(26) Publication Language: English
(30) Priority Data:

2005/07481 16 September 2005 (16.09.2005) ZA
(71) Applicant (for all designated States except US): THE
TONGAAT-HULETT GROUP LIMITED [ZA/ZA];

Amanzimnyama Hill, 4400 Tongaat (ZA).

(72) Inventor; and

(75) Inventor/Applicant (for US only): SMITH, Leon
[ZA/ZA]; 1001 Umhlanga Rocks Drive, 4051 La Lucia
(ZA).

(74) Agent: SPOOR & FISHER; P O Box 454, 0001 Pretoria
(ZA).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
Al, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HN, HR, HU, ID, IL, IN, IS, JP,
KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LT,
LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MY, MZ,
NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU,
SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KL, LS, MW, M7, NA, SD, SL, 87, TZ, UG, ZM,
ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, T], TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, S1, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report

before the expiration of the time limil for amending the
claims and to be republished in the event of receipt of
amendments

(34)

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: INDEXING ARRANGEMENT

£z gy

& (57) Abstract: An indexing arrangement (10) includes a rotar (12) ; a stator (14) spaced from the rotor; a rotary seal (16) located
between the rotor and the stator, with the seal being rotatable with the rotor; means for urging the rotary seal into sealing contact
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INDEXING ARRANGEMENT

FIELD OF THE INVENTION

This invention relates to an indexing arrangement.

BACKGROUND TO THE INVENTION

WO 2004/029490 describes a rotary distribution apparatus. This apparatus
includes an indexing arrangement. It is an object of this invention to provide an

improved indexing arrangement.

The preceding reference is intended only to facilitate an understanding of the
present invention. It should be appreciated that the reference is not an
acknowledgment or admission that any of the material referred to was part of the
common general knowledge as at the priority date of the application.

SUMMARY OF THE INVENTION

The present invention provides an indexing arrangement including:

a rotor,

a stator spaced from the rotor;

a rotary seal located between the rotor and the stator, with the seal being

rotatable with the rotor;

means for urging the rotary seal into sealing contact with the stator;

ports in the rotor, in the stator and in the rotary seal; and

connecting means for connecting respective ports in the rotor with

respective ports in the rotary seal;
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so that in use fluid can flow through the ports in the rotor, into the ports in the

rotary seal via the connecting means, and out through the ports in the stator.

The connecting means may be conduits located in the ports of the rotor and

extending into the ports of the rotary seal.

Conduit seals for providing seals between the conduits and the rotary seal are
preferably provided.

The conduit seals may be located within circumferentially extending grooves in

the conduits.

The means for urging the rotary seal into sealing contact with the rotor may be a

pressure chamber located between the rotor and the rotary seal.

The rotary seal may be annular.

The pressure chamber may have an outer pressure chamber seal on the outer
circumference of the rotary seal, and an inner pressure chamber seal on the

inner circumference of the rotary seal.

The outer pressure chamber seal may be located in a pressure chamber outer
ring connected to the rotor, and the inner pressure chamber seal may be located

in a pressure chamber inner ring connected to the rotor.

A flushing arrangement for flushing any fluid, which leaks out between the rotary

seal and the stator, out of the indexing arrangement may be provided.

The flushing arrangement may include an inner flushing chamber adjacent in the
inner circumference of the rotary seal, and an outer flushing chamber adjacent an
outer circumference of the seal, with the inner and outer flushing chambers each
having an inlet through which flushing fluid can be introduced, and each having a
flushing fluid outlet through which the flushing fluid and leaked fluid can be
flushed.
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The inner flushing chamber may be located between the inner circumference of
the rotary seal and an inner flushing chamber ring, and the outer flushing
chamber may be located between the outer circumference of the rotary seal and

an outer flushing chamber ring.
The inner flushing chamber may have a flushing fluid inlet located between the
inner flushing chamber ring and the pressure chamber inner ring and the
pressure chamber inner ring; and the outer flushing chamber may have a flushing
fluid inlet located between the outer flushing chamber ring and the pressure
chamber outer ring, the outer and the inner flushing chambers having fiushing
fluid outlets in the stator.
The rotor may include a ring gear located on the outer periphery of the rotor so
that in use the ring gear can be rotated by a driving gear to rotate the rotor and
the rotary seal.
A bearing is preferably interposed between the rotor and the stator.
The present invention further provides an indexing arrangement including:

a rotor;

a stator spaced from the rotor;

a rotary seal located between the rotor and the stator, with the

seal being rotatable with the rotor;

means for urging the rotary seal into sealing contact with the
stator, such means comprising a pressure chamber located
between the rotor and the rotary seal;

ports in the rotor, in the stator and in the rotary seal; and

connecting means for connecting respective ports in the rotor with
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respective ports in the rotary seal;
so that in use fluid can flow through the ports in the rotor, into the ports in
the rotary seal via the connecting means, and out through the ports in the

stator.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be better understood by reference to the following description
of several specific embodiments thereof as shown in the accompanying drawings

in which:

Figure 1 is a cross-sectional side view of an indexing arrangement according

to an embodiment of the invention;

Figure 2 is an enlarged diagrammatic view of part of the indexing arrangement

of figure 1;

Figure 3 is a perspective view of a rotary seal of the indexing arrangement of
figures 1 and 2;

Figure 4 is a plan view of the indexing arrangement of figure 1; and

Figure 5 is an enlarged side view of part of the indexing arrangement of figure
1.

DETAILED DESCRIPTION OF THE DRAWINGS

An indexing arrangement 10 includes a rotor 12 spaced from a stator 14. A
rotary seal 16 is located between the rotor 12 and the stator 14. A pressure
chamber 18 is located between the rotor 12 and the rotary seal 16. Air under
pressure is introduced into the pressure chamber 18 via an inlet (not shown).

The rotor 12, stator 14 and rotary seal 16 have ports 20, 22 and 24 respectively.
Conduits 26 extend through the ports 20 and extend into the ports 22. Seals in
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the form of O-rings 28 provide seals between the conduits 26 and the rotary seal
16. Conduits 27 extend into the ports 24 of the stator 14.

The rotor 12 is made of mild steel and is lined with a liner 30. The liner 30 is
made of a material known as Hastelloy. Likewise the stator 14 is made of mild
steel and lined with highly polished liner 32 made of Hastelloy. The rotary seal
16 is made of polytetrafluoroethylene. It will however be appreciated that the
materials from which the various components are made will depend on the nature
of the fluid which flows through the indexing arrangement 10.

A slew ring bearing 34 is interposed between the rotor 12 and the stator 14. The
slew ring bearing 34 includes an inner race 36, ball bearings 38 and an outer
race 40. A ring gear 42 is fixed to the outer race 40. The ring gear 42 is driven
by a pinion gear 43 to rotate the rotor 12 and the rotary seal 16. The pinion gear
43 is driven by a motor 45 via a gearbox 45.1 (Fig 5).

An inner flushing chamber 44.1 is provided between an inner circumference 46 of
the rotary seal 16 and an inner flushing chamber ring 48.1. A flushing fluid inlet
50.1 extends between the inner flushing chamber ring 48.1 and an O-ring
receiving pressure chamber inner ring 52.1. The rotor 12 has a flushing air inlet
54.1. The stator 14 has a flushing air and leaked liquid outlet 56.1.

An outer flushing chamber 44.2 is provided between an outer circumference 58 of
the rotary seal 16 and an outer flushing chamber ring 48.2. A flushing fluid inlet
chamber 50.2 extends between the outer flushing chamber ring 48.2 and an O-
ring receiving pressure chamber outer ring 52.2. The rotor 12 has a flushing air
inlet 54.2. The stator 14 has a flushing air and leaked liquid outlet 56.2.

The rotor 12 is secured to a rotor connector 58. The rotor connector 58 is in turn
secured to a rotor of a distribution member (not shown). Likewise the stator 14 is
fixed to a stator connector 60. The stator connector 60 is in turn secured to a

stator of the distribution member.
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In use, the rotor 12 is indexed or rotated by the pinion gear 43 about an axis of
rotation 47 sequentially to align sets of ports 20 in the rotor 12 with sets of ports
24 in the stator 14. Pressurised air in the pressure chamber 18 forces the rotary
seal 16 downwardly into sealing contact with the liner 32 of the stator 14. The
rotary seal 16 can flex slightly to accommodate wear of the liner 32. The
applicant believes that a floating seal with a one metre diameter will flex or deflect
about one millimetre. The pressure of the air in the pressure chamber is between
600 to 1000 kPa, (6 to 10 bar) or 200 kPa (2 bar) above the highest fluid
pressure.

Any liquid flowing through the ports 20, 22 and 24 which happens to leak
between the seal formed between the rotary seal 16 and the rotor 14 to the outer
or inner circumferences 58 and 48 of the rotary seal 16, is flushed out of the
indexing arrangement 10 by flushing air. The flushing air flows through the rotor
inlets 54.1 and 54.2, through the flushing chamber inlets 50.1 and 50.2, into the
flushing chambers 44.1 and 44.2, and out with any entrained leaked liquid
through the flushing outlets 56.1 and 56.2.

The applicant believes that leakage between ports, and thus product
contamination, will at least be reduced in the indexing arrangement according to

the invention.

It will be appreciated that many modifications or variations of the invention are
possible without departing from the spirit or scope of the invention.

Throughout the specification, unless the context requires otherwise, the word
“comprise” or variations such as “comprises” or “comprising”, will be understood
to imply the inclusion of a stated integer or group of integers but not the exclusion

of any other integer or group of integers.
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CLAIMS

An indexing arrangement including:
a rotor;
a stator spaced from the rotor;
a rotary seal located between the rotor and the stator, with the
seal being rotatable with the rotor;
means for urging the rotary seal into sealing contact with the
stator, such means comprising a pressure chamber located
between the rotor and the rotary seal;
ports in the rotor, in the stator and in the rotary seal; and
connecting means for connecting respective ports in the rotor with
respective ports in the rotary seal;
so that in use fluid can flow through the ports in the rotor, into the ports in
the rotary seal via the connecting means, and out through the ports in the

stator.

The arrangement of claim 1 wherein the connecting means are conduits
located in the ports of the rotor and extending into the ports of the rotary

seal.

The arrangement of claim 2 including conduit seals for providing seals

between the conduits and the rotary seal.

The arrangement of claim 3 wherein the conduit seals are located within

circumferentially extending grooves in the conduits.

The arrangement of any one of claims 1 to 4 wherein the rotary seal is
annular.

The arrangement of claim 5 wherein the pressure chamber has an outer
pressure chamber seal on the outer circumference of the rotary seal, and
an inner pressure chamber seal on the inner circumference of the rotary

seal.
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7.

10.

1.

12.

The arrangement of claim 6 wherein the outer pressure chamber seal is
located in a pressure chamber outer ring connected to the rotor, and
wherein the inner pressure chamber seal is located in a pressure

chamber inner ring connected to the rotor.

The arrangement of claim 7 including a flushing arrangement for flushing
any fluid, which leaks out between the rotary seal and the stator, out of

the indexing arrangement.

The arrangement of claim 8 wherein the flushing arrangement includes an
inner flushing chamber adjacent in the inner circumference of the rotary
seal, and an outer flushing chamber adjacent an outer circumference of
the seal, with the inner and outer flushing chambers each having an inlet
through which flushing fluid can be introduced, and each having a
flushing fluid outlet through which the flushing fluid and leaked fluid can
be flushed.

The arrangement of claim 9 wherein the inner flushing chamber is located
between the inner circumference of the rotary seal and an inner flushing
chamber ring, and wherein the outer flushing chamber is located between
the outer circumference of the rotary seal and an outer flushing chamber

ring.

The arrangement of claim 10 wherein the inner flushing chamber has a
flushing fluid inlet located between the inner flushing chamber ring and
the pressure chamber inner ring; and wherein the outer flushing chamber
has a flushing fluid inlet located between the outer flushing chamber ring
and the pressure chamber outer ring, the outer and the inner flushing

chambers having flushing fluid outlets in the stator.

The arrangement of any one of claims 1 to 11 wherein the rotor includes a
ring gear located on the outer periphery of the rotor so that in use the ring
gear can be rotated by a driving gear to rotate the rotor and the rotary

seal.
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The arrangement of claim 12 including a bearing interposed between the
rotor and the stator.

An indexing arrangement as substantially herein described with reference
to the drawings.
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