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(57) Abrégée/Abstract:

The invention relates to a rotator (10) for jib-carried tools (1), for example tree working units, wherein the rotator (10) includes a
stator (20) and a rotor (30), whereln the rotator (10) Is connected to a tip (2) of the jib or arm (3) and to the tool (1). The rotator (10)
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(57) Abrege(suite)/Abstract(continued):
has or includes In its surroundings means (70, /1) for determining the relative position of rotation between rotor (30) and stator

(20). The means for determining the relative position of rotation comprises a pulse emitter (70) and a number of pulse generating
elements (7 1), such as grooves or teeth. Limitation of the angle through which the rotator (10) can turn and control of the direction
of rotation prevents, for instance, hoses and/or cables (/) from twisting or rotating away from their respective connections, while

enhancing the extent to which automation can be achieved at the same time.



WO 03/068655 Al

CA 02472819 2004-07-14

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

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date

21 August 2003 (21.08.2003)

(51) International Patent Classification’: B66C 13/46,
13/08, A01G 23/00, GOSD 3/18 // EO2F 3/36

(21) International Application Number: PCT/SE03/00049

(22) International Filing Date: 17 January 2003 (17.01.2003)

(25) Filing Language: Swedish

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

SE 0200168-3 21 January 2002 (21.01.2002) SE

(71) Applicant (for all designated States except US): INDEX-
ATOR AB [SE/SE]; Box 11, S-922 21 Vindeln (SE).

(72) Inventor; and
(75) Inventor/Applicant (for US only): JONSSON, Anders
|SE/SE]; Haradsvagen 183, S-922 31 Vindeln (SE).

(54) Title: ROTATOR

50

P L LWL L LSS, o

(10) International Publication Number

PCT

WO 03/068655 Al

(74) Agent: HEDLUND, Alf; Patentkonsult Alf Hedlund AB,
Box 171, S-931 22 Skelleftea (SE).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
A7, BA, BB, BG, BR,BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL., IN, IS, JP, KE, KG, KP, KR, KZ, 1.C,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL., PT, RO, RU, SC, SD, SE,
S@G, SK, SL., TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VC, VN, YU, ZA, ZM, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (Al, BE, BG, CH, CY, CZ, DE, DK, EL,
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, SE, SI,
SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN,
GQ, GW, ML, MR, NE, SN, TD, TG).

24

[Continued on next page/

(§7) Abstract:  The invention
relates to a rotator (10) f{for
jib-carried tools (1), for example
tree working units, wherein the
rotator (10) includes a stator (20)
and a rotor (30), wherein the
rotator (10) is connected to a tip
(2) of the jib or arm (3) and to
the tool (1). The rotator (10) has
or includes in its surroundings
means (70, 71) for determining
the relative position of rotation
between rotor (30) and stator
(20). The means for determining
the relative position of rotation
comprises a pulse emitter (70)
and a number of pulse generating
elements (71), such as grooves
or teeth. Limitation of the angle
through which the rotator (10) can
turn and control of the direction
of rotation prevents, for instance,
hoses and/or cables (7) from
twisting or rotating away from
their respective connections, while
enhancing the extent to which
automation can be achieved at the
same time.
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ROTATOR WHICH LIMITS ROTOR ROTATION J

| The present 1nvent3.on relates to a rotator for co-action with jlb—

carried tools in accordance w:l.th the preamble of Claim 1.

N

One serious problem experienced with 'rota‘tors for co-action with
tools carried on the ends of crane arms or jle for :|.nstance,
re51des -in the ability to orientate hoses and poss::.bly also cables
in a rat:x.onal manner in respect of the dr:l.ver of the veh:Lcle The
drlver must constantly be: on his/her guard with regard to the
choice of tool rotatlon, so as to avoid hose breakages. Externally

disposed hose Loops are. vulnerable to damage and consequently a

|
!

¢ :

One object of the present inventien is to provide a rotator}twhich

-will significantly -'simplify the woxk reqnir-ed from the -driver' Sf

the vehic‘le‘ | and that will also enable a high degree of

automatlsatlon to be achleved This object is fulfllled by v:l.rtue

of the 1nvent3.on hav:l.ng the charactern.stic features set forth in

the Claims.
| | .
'l‘he follow1ng advantages -are examples of the many advantages that

are afforded by the p:r:esent invention.

1

‘The invention eliminates hose -breakages and cable breakages as a’

result of wrong rotatlon of a tool, and also enables enhancement

of automat:l.on SO that the work of the driver will be s:melJ.fJ.ed

The inventive arrangement also affords" " both technical and |

.. economical adVant.ages .

-

The :mvent:.on w::.ll now be described in more detall w:Lth reference .
to\ an exempl:.fy:l.ng embodn_ment thereof and also with reference to

the accompanylng draw:mgs, in whlch Fn.g u.s a schemata.c s:l.de .'

view of a so-—called single-grip harvest:Lng unit connected to. a.

_worklng arm Ooxr JJ.b throubh the medJ.um of an :anentlve rotator,

g." 2 is a vertlcally sectn.oned V1ew of the rotator, F:Lg is a
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sectlonal view of the rotator taken on the line III~III in Fig. 2;.

and Flg. 4 :Ls a secta.onal view of the rotator taken on the line

IV-IV in Fig. 2.

Fig. 1 ’illustr;ates a tool :Ln the fOrm- of a so-called single-grip-
harvesting- unit 1 which dis suspended frem the tip 2 of a machine-
carried jib/crane arm 3 through the medium of a rotator 10. Thé
rotator 10 is suspended from_ a joint 4 or, e.dg.,. 'from a swing |
dam‘pet that allows the tool 1 te swing relative‘ to the tip of the
jib/crane er'm 3. The rotator 101 enables the tool 1 tobe rotated
relative to the tip 2 of the 3jib. Hydraul;i.c medium (oil) is

‘supplied'to the rotator iO and to the tool 1 through hoses 5. The

connection of the hoses 5 _to' a vehicle-carried sourée of hydraulic

medium is not shown in the figure.
As will be seen from Figs. 2-4, the rotator 10 includes a stator
20 and a rotor 30. The stator 20 includes an upper stator wall 21,

a stator ring 22 and a lower stator wall 23.

The upper stator wall 21 1ncludes EwWo attachment lugs 24 for

attachment of the rotator 10 to the J:Lb/arm 3.

The rotor 30 is mounted in\the_\stator 20 and is rotatable relative

to-"the stator 20 through the medium of two radial bearings 31,32

encl one axial bearing 33. The illustrated rotator 10 is of the so-

| called wing type, wherewith spring—biased ‘wings 34 on the rotor 30

deflne, together with the :Lnner. ‘surface 25 of the ‘stator and the

_outer \surfa'ce 35 of the rotor, those working chambers 36,37

‘required for rotation of the :totator. The rotator '_has a multi-

rotational and reversible rotational capacity.

In the case of the 1llustrated embodz.ment the supply of hydraullc

medium to the rotator is effected by coupl:.ng hydraullc hoses 5 to

connection points on the upper stator wall 21, these connectlon

.poxint_s communicating with the working chambers 36,37 of the

~rotator via a number of channels (not shown) disposed in the

stator wall 21. Although only two c:hannels 27,28 are 1nd:|.cated in
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Fig. 3, it will be understood, of course, that further channels

that lead to the working chambers are included.

Mounted at the upper end of the =rotor 30 1is a swivel

coupling/swivel device 40 which enables hydraulic medium delivered

to the rotator 10 (for instance wvia the hoses 5) to communicate

with the tool 1. Hydraulic medium 1is transferred to a

longitudinally extending channel 41 in the rotor 30 and to a

longitudinally extending channel 42 in said rotor 30, wvia said

swivel coupling. The channels 41 and 42 communicate with the tool

1, via hoses 6, so as to obtain the necessary supply of hydraulic

medium. The hoses 6 obtain a highly discrete and protected

orientation in relation to the tool 1, whilst following the

rotational movement of the tool at the same time.

When the tool 1 requires an electric power supply or has

communications requirements in the form of signal transmission or

data transmission, the rotor 30 may include a through-passing

transit hole, for instance a centre hole 45, through which the

necessary electric cables and/or signal cables 7 can pass. In this

regard, the upper stator wall 21 includes an opening 50 through

which said cables can be drawn through the rotator. Further holes

or channels 46 can be provided in the rotor 30 when necessary, for

desired media transits or the like.

The rotator includes a number of seals 51-55 for preventing medium

leakages.

The lower shaft end 38 of the rotor carries a non-rotatable

clamping ring 60 which, in turn, carries the tool 1 so that

rotational movement of the rotator will be transferred to said

tool.

In the illustrated embodiment, the rotor 30 carries a so-called

pulse emitter 70 which communicates with, e.g., a computer unit or

processor (not shown) on the tool 1. The pulse emitter 70 of the

1llustrated embodiment is connected to the rotor 30 wvia the
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clamping ring 60 which accompanies the rotational movement of the

i

rotor 30 and also the rotational movement of the tool 1. The lower

stator wall 23 includes a number of grooves 71 which give rise to

pulses from the pulse emitter 70 so as to enable the rotational

e

position or twisting of the rotor 30 relative to the stator 20 to

be mapped and monitored continuously.

Thus, according to the invention, the relative rotational position

i
—

between rotor 30 and stator 20 can be determined with the aid o:

rotation indicating means 70,71. It is therewith possible to limit

the angle through which the rotor rotates in both directions from

a desired or chosen starting position/neutral position, so as to

restrict rotational movement or twisting of, e.g., one or more

connection cables 7 for signal transmission, the transmission of

electric power, or the like. For example, the rotational ability

of the rotor may be limited to about one revolution in either

direction from a neutral starting position of the cable with

respect to rotation or twisting of the cable.

When wishing to transmit the signals from the pulse emitter 70 to

the +wvehicle or to the Dbase machine, the pulse emitter is

conveniently disposed at the stator or in its surroundings and the

grooves Or toothed elements are disposed at the rotor or its

rotatlon—-accompanying surroundings.

It will be understood that it lies within the scope of the
invention to exchange the pulse emitter and indicators co-acting

therewith for other alternative devices that are able to determine

P—

the relative position of rotation between rotor and stator.

It will also be understood that the orientation or drawing of the

hoses and, when applicable, cables may be varied within the scope
of invention. This has been exemplified by broken lines in Fig. 1.
When desiring less discrete and protected hose orientation,

pressure medium hoses 5’ for rotator operation may be connected to

the stator 20, while connecting pressure medium hoses 6’ for tool
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the tool 1 without passing the rotator 10.

The rotator requires no swivel coupling 40 in this latter case.

The rotator swivel coupling 40 may also be excluded when the

pressure medium hoses for tool operation are disposed through a

transit hole extending longitudinally through the rotor 30, in the

same way as the cable

Oor cables 7.

As indicated in broken lines in Fig. 1, any signalling cable or

electric cable 7' required may be placed externally.

It will be understood that the rotator drive principle and

structural design may be varied widely within the scope of the

present 1nvention, and that the aforesaid wing drive may,

—
—n

LOX

instance, be replaced by many other types of rotational drives.

The drive medium used

may, of course, also be varied.

pr—

A central feature o

C the invention resides in monitoring the

p—

rotational position of the rotator and limiting its rotation. This

enables hoses and cables to be drawn, orientated, in a highly

beneficial manner. The danger of hoses and cables subjected to

torsion beling twiste

connections 1s also

rotational ©position

automation.

The invention also

d or wrenched away from their respective

eliminated. The ability to monitor said

promotes the possibility of significant

ehables the rotator to be monitored for

undesirable rotational changes, so-called drifting, which when

necessary can be eliminated by actively pressurising the working

chambers of the rotator in an appropriate manner. The inventive

arrangement 1is also

able to for example actively control the

braking sequence of the rotator.

Other variations are possible with regard to the connection of the

rotator to the jib/arm and the tool. For example, the rotator may

be modified structurally so that the rotor 30 is connected to the

tip of the jib while the stator 20 is connected to the tool.
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Instead of connecting the rotation indicating elements 70, 71

directly to the rotator, it lies within the scope of the invention

to arrange said elements in the surroundings of the rotator, for

instance i1if this is considered more suitable from a construction

aspect.

As will be understood, limitation of the angle through which the

rotator turns may be excluded when it is only desired to

continuously map or determine the rotational/twisting position of

the rotator.

priemy

The inventive arrangement can also be modified, of course, by

exchanging the 1llustrated and described  components for

functionally equivalent components.

Thus, the invention 1is not restricted to the illustrated and

described embodiment thereof, since modifications and wvariations

can be made within the scope of the accompanying Claims.

Al GPeeE EPEEE GEEEE NN GEEED BN Peessd bpeed  Smmmmm
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CLAIMS

1. A rotator for a tool carried by a jib or arm, said tool including a tree
working unit, said rotator being hydraulically driven and comprising:

a stator,

a rotor,

a link arrangement for connecting the rotator to a tip of the jib or
arm and to said tool,

means for determining a relativé position of rotation between the
rotor and the stator and limiting the extent of rotation of the rotor relative
to the stator based upon the determined relative position, said determining
and 'Iimiting means acting to limit twisting of attached hoses or cables

during use of the rotator and enhancing automatisation.

2. A rotator according to claim 1 wherein the means for determining the
relative position of rotation include a pulse emitter and a plurality of pulse
generating elements, inéluding grooves or teeth.

3. A rotator according to claim 2 wherein the rotor carries the pulse
‘emitter and the stator carries the pulse generating elements.

4. A rotator according to claim 2 wherein the stator carries the pulse

emitter and the rotor carries the pulse generating elements.

5. A rotator according to any one of claims 1 to 4 wherein a supply of
pressure medium to the rotator is provided through the medium of
connection points in the stator. ' '
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6. A rotator according to any one of claims 1 to 5 wherein a supbly of
pressure medium to the tool is provided through a swivel coupling and

through channels in the rotor.

7. A rotator according to any one of claims 1 to 5 wherein a supply of
pressure medium to the tool is provided through at least one transit hole

extending longitudinally through the rotor.

8. A rotator according to any one of claims 1 to 7 wherein a supply of
electric power and/or a supply of signals to the tool is effected through at

~ least one transit hole extending longitudinally through the rotor.

Q. A method pertaining to a rotator for a tool carried by a jib or arm,
said tool including a tree working unit, wherein the rotator is hydraulically
driven and includes a stator and a rotor, and wherein said rotator is
connected to a tip of the jib or arm via a link arrangement and to said tool,
the steps of said method comprising determining a relative position of
rotation between the rotor and the stator with the aid of rotational position
indicating means, and limiting the angle through which the rotator rotates in
either direction from a starting position based upon the determined relative
position of the rotor and the stator for limiting the extent to which pressure
medium connection hoses present are able to twist and/or to limit the extent
to which connection cables, including cables for signals, data transmission,
and electric power supply, are able to twist and to enhance automatisation.
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