(12) (19) (CA) Dem ande-Application

AR Y T :
AR
OPIC uNNtuwess CIPO
L R R
OFFICE DE LA PROPRIETE SRS AR ERNY CANADIAN INTELLECTUAL

INTELLECTUELLE DU CANADA E‘:{ PrROPERTY OFFICE (21) (A]) 2,305,135

86) 1998/10/06

87) 1999/04/15
(72) JENSEN, JAN §S., DK

(71) INTERROLL HOLDING AG, CH

51) Int.C1.° F16H 57/02, B65G 23/08
30) 1997/10/07 (1148/97) DK

30) 1998/06/08 (9800767) DK

34 MOTEUR A TAMBOUR

34) A DRUM MOTOR

18

J\
N——

v/,
el

SLLLLN

b S |

Sﬁi‘{”
NN

l

BN ANSSN
i
BITNSSS

N
=TE

r—

o

: "

o

-~ ¥ “.A.::: "
t p a\'.-“u (
it 4 St Y S AW S
P o | ¢ :
. -.Jl

110
115 / 125 108 3

10

(57) La présente invention concerne un moteur a tambour
(1), comprenant un organe d’entrainement (7), une boite
de vitesses, et un organe entraine, ladite boite de vitesses
se presentant sous la forme de plusieurs transmaissions
planctaires (18, 20, 22), congues comme des roues
solaires  (130) et planctaires (144) disposces
successivement a 1 mterieur d’une jante intérieurement
dentée (100). L organe entraine se présente sous la forme
d’un tambour cylindrique (3), qui contient ledit organe
d’entrainement (7) ainsit que la jante dentee (100), ce
tambour ¢tant par ailleurs congu pour pivoter autour d un
axe longitudinal A. Selon cette mvention, ladite jante

I*I Industrie Canada  Industry Canada

(57) The present invention relates to a drum motor (1)
comprising a driving means (7), a gear transmission and
a driven means, said gear transmission being constructed
as a plurality of planet transmissions (18, 20, 22) 1n the
form of sun wheels (130) and planet wheels (144)
arranged successively 1n the mterior of an internally
toothed rim (100), said driven means being 1n the form of
a cylindrical drum (3) which contains the driving means
(7) and the toothed rim (100), and which rotates about a
longitudinal axis A. The invention 1s characterized 1n
that the toothed rim (100) 1s formed by at least two
juxtaposed ring-shaped segments (110, 115, 125) which
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dentée (100) est constituc¢e d’au moins deux segments
juxtaposes en forme d’annecau (110, 115, 125), qu
forment un espace annulaire se€par¢ pour chaque
transmission plané¢taire, et des organes (120, 122, 200)
permettent d’empécher ces segments juxtaposes en
forme d’anneau (110, 115, 125) de pivoter 1'un par
rapport a 1”autre autour de I’axe longitudinal A.
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provide a separate annulus for each planet transmission,
and that means (120, 122, 200) are provided to secure the
ring-shaped segments (110, 115, 125) agaimnst mutual
rotation about the longitudinal axis A.
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IT£§4) Title: A DRUM MOTOR

(%57) Abstract

The present invention relates to a drum motor (1) comprising a driving 144
means (7), a gear transmission and a driven means, said gear transmission 199 20 292 150
being constructed as a plurality of planet transmissions (18, 20, 22) in the 120
form of sun wheels (130) and planet wheels (144) arranged successively

in the interior of an internally toothed rim (100), said driven means being ;.__.;r,!rll:g;;ié;"{a’,;/

in the form of a cylindrical drum (3) which contains the driving means 18 Tl "”:r‘-'fqin'- Pm

('7) and the toothed rim (100), and which rotates about a longitudinal axis . ety é’/

A. The invention is characterized in that the toothed rim (100) is formed T2t el R rd

by at least two juxtaposed ring—shaped segments (110, 115, 125) which 7 160

provide a separate annulus for each planet transmission, and that means | '
(120, 122, 200) are provided to secure the ring—shaped segments (110, 115, ;
125) against mutual rotation about the longitudinal axis A. A/
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Description

A drum motor

The present invention relates to a drum motor comprising a driving means, a
gear transmission, and a driven means, said gear transmission being constructed
as a plurality of planst transmissions in the form of sun wheels and planet
wheels arranged successively in the interior of an internally toothed rim, said

driven means being in the form of a cylindrical drum which contains the driving

means and the toothed rim, and which rotates about a longitudinal axis A.

Drum motors of this type are generally known, see e.g. US Patent No. 5 428
558 and Danish Utility Model No. 95 00427.

A considerable problem associated with the conventional drum motors is that
the production of drum motors having different gear transmissions requires a
large number of different components, viz. toothed rims of lengths corre-
sponding to the number of gear transmissions which are mounted internally in
the drum motor. Furthermore, it is a cbnsiderable problem that the teeth of the
toothed rim in the known drum motors are subjected to wear in the area at the
last planet transmission most remote from the electric motor where a considera-

ble force is to be transferred between the teeth. This wear has necessitated ex-

change of the entire toothed rim and thus resuited in increased operating costs.

The invention is intended to solve these problems, in that the toothed rim
according to the invention is formed by at least two juxtaposed ring-shaped

segments, and that means are provided to secure the ring-shaped segments

against mutual rotation about the longitudinal axis A.
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In this context the term "juxtaposed” means that the segments are arranged side
by side to form a tubular body. The term "ring-shaped segments” means relati-

vely flat elements having teeth arranged on an internal wall which defines a

circular through opening. The segments are mareover defined by a preferably
5 approximately circular external wall opposite the teeth. The external wall, how-

ever, may assume another geometrical shape.

According to a preferred embodiment, the number of ring-shaped segments
corresponds to the number of planet transmissions. Furthermore, the toothed rim

10 may advantageously incorporate ring-shaped segments which are made of

different materials, and which may thereby be adapted to the applied forces.

It is preferred that the securing means are formed by complementary engage-
ment means provided on the ring-shaped segments, and that the ring-shaped
15 segments have an identical geometrical shape. The latter gives considerable
advantages in terms of economy and production. [t is particularly preferred that
the complementary engagement means are provided as recesses and projections

formed on the external wall of the segments opposite the teeth.

20 In particular applications it may moreover be an advantage that the ring-shaped
segments are embedded in a cylindrical jacket which secures the segments
against mutual rotation. The segments may hereby be constructed as simple,

internally toothed rings or rims, which are secured by the embedment.

25 To facilitate mounting and to ensure a reliable guide of the planet transmissions,

the ring-shaped segments may mareover be provided with stops which prevent

displacement of the planet transmissions in a direction toward the longitudinal

axis A. ’

30 The possibility of constructing the toothed rim segments with different internal
diameters, but preferably substantially the same external diameter, provides a

high degree of freedom in the selection of the transmission ratio of the drum

motor.
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The invention will be described more fully below with reference to two embodi-

ments. In the drawing:

fig. 1 is a longitudinal cross-section through a conventional drum motor,

fig. 2 i1s a cross-section perpendicular to the longitudinal axis through a similar

conventional drum motor,

fig. 3 is a perspective view of a toothed rim according to the invention,
10

fig. 4 Is a perspective and exploded view of the toothed rim of fig. 3,

fig. 5 is a longitudinal cross-section through a toothed rim according to the

invention with the planet transmissions inserted,
15

fig. 6 illustrates an alternative embodiment of a toothed rim;
fig. 7 illustrates a further alternative embodiment of a toothed rim;

20 fig. 8a, 8b and 8c illustrate an ring-shaped jacket element for use in the toothed
rim shown in Figure 7, seen from the front, the rear and in a sectional view seen

In the direction indicated by A-A in Figure 8b, respectively; and

fig. 9 shows an exemplary view of a vibration reducing and interlocking body

25 intended for insertion between two of the jacket elements shown In Figure 8.

In the following, identical elements will be designated by identical reference

numerals.

30 Fig. 1 shows a cross-section through a conventional drum motor 1 and illustra-
tes the ordinary components of a drum motor 1, viz. a cylindrical drum 3 with
end jackets 4 through which a shaft b fixedly mounted at both ends extends.

The shaft 5 mounts a driving means in the form of an electric motor 7 with a
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drive tap 9 connected to a gear transmission capable of providing a desired
speed of rotation of the cylindrical drum 3 about the axis A. The shown drum

motor 1 is normally used as a drive means for a conveyor belt, where the beit

engages the cylindrical drum 3 which, when rotating, drives the conveyor belt

forwards.

The gear transmission shown in fig. 1 conventionally consists of a plurality of

planet transmissions 18, 20, 22 arranged successively and having sun wheels
and planet wheels, which are guided in the interior of an internally toothed and

tubular rim 30. The number of planet transmissions determines the transmission

ratio.

As will be seen, the sun wheel 32 in the first planet transmission 18 closest to

the electric motor 7 is connected to the drive tap 9 of the electric motor 7, and
of the planet wheels 44 in the last planet transmission 22

xis A. The enclosing toothed rim 30 is

the rotary shafts 42

are prevented from rotating about the a
fixedly connected to the cylindrical drum 3 via an integral transitional portion 8

which extends into the end jacket 4. When the sun wheel 32 in the first planet

transmission 18 is caused to rotate, the toothed rim 30, and thereby the cylin-

drical drum 3, will rotate at a speed corresponding to the transmission ratio.

Fig. 2, seen from the end, shows a cross-section through a similar toothed rim.

In this variant, the drum 3’ directly engages the toothed rim, as illustrated in

broken line. The figure shows the structure of the planet transmission as 1t Is

traditionally constructed. The planet transmission is formed by a sun wheel 130

with three planet wheels 144, The planet wheels 144 are inserted between two

flat rings, of which a rear ring 150 is shown in the figure. As will also be seen

from the cross-section in fig. 1, the sun wheels are constructed as a protruding

part arranged on the rear flat ring of a planet transmission situated In front and

thereby rotate at the same speed as this ring. in the production of the drum

motor, the planet transmissions are moved into the toothed rim from one end

until they meet a stop, which is shown at the reference numeral 17 in fig. 1, at

the other end. The through shaft 5 is then passed through the toothed rim and

Ab s an ddans e ¢ o"diad B 4. o SARA el 2% ZASAE LS * Bed ‘Are P IBAATS Sranh asid e . . i .
i - sar b i o &l | . ARG RE P, 1o (L5 RT3 Al M Tl o e A SRS F 06 L M Ly o LOR A S A, o e e AW S Bieate o
L LT Lok S, RIS B WP APt WP P AL SR T R TP e L
Pt 5 O YNAM S~ o b T T A NI (MNP ALIE T Sy YN s LTI A Ve AT RS AR 04
AR P SRCTh A M Sl At 1k el Qb i 4
PUND R NCA alevi L abr. oo -




10

15

20

25

30

CA 02305135 2000-04-03

WO 99/18369 PCT/EP98/06345

5

the planet transmissions, said sun wheels 130 being formed with a central

opening so that they can rotate freely about the shaft b in use.

As mentioned initially, a considerable problem associated with this type of
conventional drum motors is that the production of drum motors with different
gear transmissions requires toothed rims 1 of different lengths corresponding to
the number of planet transmissions which are mounted internally in the drum
motor. Further, 1t is ':a considerable problem that great wear of the teeth occurs
in certain areas of the toothed rim. For example, in the structure shown, a
considerable force is to be transferred between the teeth of the planet.wheels
42 most remote from the drive tap 9 and the toothed rim 30. This wear has

previously necessitated exchange of the entire toothed rim and thereby caused

increased operating costs.

Fig. 3 shows an embodiment of the special toothed rim 100 according to the
invention. The shown toothed rim 100 is intended for a total of two successively
arranged planet transmissions, and at one end to the right in the drawing, it is
provided with a trarsitional portion 108 having engagement means 107 which
cooperate with a disc-shaped end jacket {(not shown) forming an end wall for the
drum motor, just as explained with reference to fig. 1. The toothed rim 100 is
moreover connected with the enclosing cylindrical drum, which may take place

directly or indirectly via the end jacket.

According to the invention, the toothed rim 100 shown in fig. 3 is formed by a
number of separate ring-shaped toothed rim segments, which are shown more
fully in fig. 4. As mentioned, the embodiment shown includes two such ring-
shaped toothed rim segments 115, 125 to form the toothed rim 100, and also
the transitional portion 108 is provided as a separate ring-shaped and preferably
toothed element. The engagement means 107 may be provided as slots which
receive internal projections on the end jacket, so that the end jacket, and there-
by the drum, rotates together with the toothed rim 100. Owing to the mounting
of the drum motor, it is preferred to use the same number of segments as the

number of planet transmissions, as will be explained below. Thus, the number

o ar A A AR S5 3. enfdadie A et s . e d o4 R ad T Ll Edd e Mo S 4 v BBEE G L L Yeee st o ssokiam fo soem  ° o ] MRS R P em ool - SRR 31 R s L RSN ST v a7 ¥ il - S S AT ! Sl Gl IO
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of toothed rim segments 115, 125 incorporated in a given drum motor will

usually depend on the desired transmission ratio, I.e. the number of planet

transmissions.

As will be seen, the individual ring-shaped toothed rim segments 115, 125 are

-provided with an internal toothing 103 which engages the planet wheel of the

drum motor when the planet transmissions are inserted in the toothed rim 100.

The toothed rim segments are moreover defined by an external wall 106 opposi-

te the teeth 103, and this external wall 106 follows a circle which is concentric

with the internal toothed wall of the segments. This shape is expedient, as the
segments may hereby be inserted into a cylindrical drum 3 and follow its con-
tour, as shown in fig. 2. The front and rear sides 105 of the segments preferably

extend perpendicularly to the internal wall and the external wall 106.

in the embodiment shown, the toothed rim segments 115, 125 are moreover
provided with recesses 120 and projections 122 formed on the external wall
106. The recesses 120 are arranged offset along the periphery of the segments
115, 125, thereby allowing the segments 115, 125 to be assembled with each
other by inserting the projections 122 of a segment into associated recesses
120 in an adjacent segment. With the recesses 120 and the projections 122
suitably arranged, identical toothed rim segments may be used to construct a
toothed rim 100, which, prior to being assembled, are merely to be ariented cor-
rectly to allow said insertion. On the basis of a single type of toothed rim seg-
ments 115, 125 of the same geometrical shape, It is thus possible to form a
tubular toothed rim 100 of a length corresponding to the number of segments
115, 125 multiplied by the segment thickness "t", as this dimension is definea
in fig. 3. It is noted that the assembly is merely to prevent mutual rotation of the
toothed rim segments, and that the assembly does not necessarily have to be
arranged to lock the segments against axial separation as well. As mentioned,

such separation might be needed in the service of the drum motor.

In fig. 5, the assembled toothed rim 100 with inserted planet transmissions 18,

20, 22 is shown in cross-section, the toothed rnm 100 being likewise provided
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with the ring-shaped transitional portion 108 shown in figs. 3 and 4 and with an
end jacket 4 in engagement with this transitional portion 108. In this case, the
shown toothed rim is composed of three segments 110, 115, 125 with pro-
jections 122 and recesses 120, and the segments are hereby prevented from
rotating with respect to each other about the longitudinal axis of rotation A. In
the final assembly of the drum motor the through shaft 5 (fig. 1) is passed
through the toothed rim 100 and the planet transmissions 18, 20,22 and 'locked
to the last planet transmission 22 closest to the transitional portion 108 by
means of a pin which is passed through a transverse opening 160 in a projection
provided on the rear flat ring 150 on which the planet wheels 144 are mounted.

This planet transmission 22 is hereby fixed, so that the planet wheels can only

rotate about their own shaft 144 and not about the longitudinal axis A.

To create a stable mount of the planet transmissions in an associated segment,
each toothed rim segment is preferably provided with an annular wall 102 along
one edge. This wall 102 appears most clearly from fig. 4. The annular wall 102
forms an end stop with which the planet wheels engage, and thereby ensures
correct insertion into the toothed rim segment in the mounting of the planet
transmissions in the segments. The end stop is preferably provided by giving the
teeth 103 of the toothed rim segments a smaller length than the segment
thickness "t", whereby said annular wall 102 is formed between each tooth at
the end of the segments. The described guide can also advantageously reduce
vibrations and noise, if the length of the teeth of the planet wheels is adapted
accurately to the teeth 103 of the segments. When a planet transmission Is
inserted into a segment, it is thus carefully guided on one hand by the wall 102

and on the other hand by the adjoining planet transmission.

When the toothed rim is formed by a plurality of segments of a substantiaily
identical shape, it will not only be possible to produce toothed rims correspon-
ding to a desired gear transmission, i.e. with a desired length, with a single
standard component or with quite few standard components, but it will also be
nossible to adapt the constituent materials to the wear on a given part of the

toothed rim. It is thus possible to use toothed rim segments formed of different
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materials, so that segments of e.g. hardened steel may be incorporated In
certain areas of the toothed rim, while segments made of a plastics material of
a poorer wear strength may be incorporated in other areas. This results in a
considerable saving of material over the conventional toothed rims, which have
previously just allowed two options, viz. either to make the entire toothed rim of
a very durable and thereby also expensive material to ensure a long service life
of the toothed rim, or to make the entire toothed rim of a less expensive and
thereby less durable material, which, however, will require service of the drum

motor at short intervals to check the state of the toothed rim.

Fig. 6 shows an alternative embodiment of a toothed rim 100’ formed by three
segments 110’, 11%’, 125", In this case, the toothed rim segments are formed
of different materials selected in accordance with the wear. The individual
segments 110’, 115’, 125", however, are not provided with recesses with
associated projectiocns, but they are, as described with reference to figs. 3-3,
encased in a cylindrical jacket 200 of a suitable material which secures the
individual segments 110,115,125 against mutual rotation and forms the exterior,
rotating surface of the toothed rim 100. The jacket 200 can be made in advan-
ce, preferably of aluminium, and be heated to allow the segments 110,115,125
to be freely introduced into the exterior. The subsequent cooling of the jacket
200 brings about the desired securing of the segments since, due to the cooling,
the jacket is caused to squeeze around the segments. Alternatively, the seg-
ments 110,115,125 can be secured by encasing, the jacket 200 being configu-
red of a suitable material, such as zinc. This solution is particularly suitable In
case of small thicknesses, because it can ensure a good dimensional accuracy.
Because of the encasing the individual segments are secured against mutual
rotation, so that the resulting, entire toothed rim rotates as a unit. When using
various moulds corresponding to a desired number of segments selected In
accordance with the required gear transmission, it is nossible to make toothed

rims. while still utilizing the advantages provided by the invention.

Figure 7 illustrates an alternative embodiment of the invention, wherein the

exterior jacket shown in Figure 6 has been replaced by a number of ring-shaped
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jacket elements 310,315,325 that are joined in joints that use the complementa-

ry engagement means described below to prevent mutual rotation. The one ring-
shaped jacket element 325 has a transition part 308 with engagement means

307 that can be caused to engage with a not shown end Jacket 4 as described

with reference to Figure 3.

Interiorly of t.hejacket 300, a number of ring-shaped segments 110,115,125 are
provided corresponding to the segments shown in Figure 6, each of which is
arranged to frictionally engage with a respective ring-shaped jacket element
310,315,325 in the manner described below and which are hereby secured
against mutual rotation. The segments 110,115,125 provided with internal
toothing have a segment thickness "t" corresponding to the corresponding

dimension of the ring-shaped jacket elements 310,315, 325.

The solution shown in Figure 7 is particularly convenient in situations where the
planet exchanges and the ring-shaped segments 110,115,125 exhibit unavoida-
ble deviations from the specified shape as a consequence of e.g. production
conditions. This may be expressed in e.g. the centre of the sun wheel 130 not

coinciding with the centres of the ring-shaped segments 110,115,125 whereby

the sun wheel 130 will, upon rotation, move back and forth transversally to the

longitudinal axis A of the motor. These movements give rise to noise problems
in the motor and this embodiment provides a solution by allowing a play in the

joint between the ring-shaped jacket elements 310,315,325 and by embedding

a vibration reducing body in said joints.

As shown in Figures 8a,8b and 8c which depict one of the ring-shaped jacket
elements 315, the jacket elements 310,315,325 are configured with com-

plementary engagement means 340,350 that form a dovetail connection, since

the space 345 (Figure 7) between the shown adjoining lateral surfaces 342,352

In the dovetail connection have the vibration reducing body 370 described in

further detail below arranged therein. As shown, the dovetail connection proper
comprises a dovetail tenon 350 and a dovetail recess 340, the lateral surfaces

designated by the reference numerals 342,352 extending at an angle # of

EIHANACAT DI, SR I LA AN T A A W P e 1 LI WO b N . -



10

15

20

25

30

CA 02305135 2000-04-03

WO 99/18369 PCT/EP98/06345
10

hetween about 8° and about 12°, preferably about 109, relative to the longitu-
dinal direction L. The lateral surfaces 342,352 are also configured with an
oppositely oriented inclination, whereby the width of the space 345 formed
hetween the lateral surfaces 342,352 is gradually narrowed in a direction away

from the longitudinal axis L, i.e. towards the exterior surface of the jacket

elements, as is indicated in Figure 7. Preferably, the lateral surfaces 342,352

form a small angle a of between about 8° and about 1 29, preferably about 10°,

relative to the radial direction. This will be most apparent from Figures 8a and
8b.

Figure 7 illustrates two vibration reducing bodies 370 introduced into a space
345 so as to fill the space 345. The elements 370 are preferably made of a
rubber material and are outlined in Figure 9 from which it will appear that each
element 370 has a shape corresponding to the shape of the space 345, said
element 370 having inclined lateral edges 371,372 that abut on the lateral
surfaces 342,352 when the element 370 has been introduced into the space
345. The lateral edges 371,372 converge against the upper surface 373 of the
element 370, which can be seen from the exterior surface of the jacket elements

when the jacket elements 310,315,325 are joined.

The elements of the jacket 300 can preferably be made - with due regard to thelr
shapes and the loads imposed thereon - of an aluminium material, said material
being, during arrangement interiorly of the segments 110,115,125, heated and
subsequently cooled. The dovetail recess 340 is configured with such dimension
that the dovetail tenon 350 can be introduced axially into the recess. When the

ring-shaped jacket elements 310,31 5 325 are subsequently cooled, the vibration

reducing bodies 370 are introduced into the spaces 345, thereby making the

dovetail joining effective and ensuring that the jacket elements cannot be torn

apart.

Owing to the resiliency of the vibration reducing body, mutual movements may
occur between the jacket elements 310,315,325 transversally to the longitudinal

axis A of the mo<or, but due the presence of the rubber material these move-
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ments do not give rise to significant noise.

To make the toothed rim segments described above, relatively inexpensive
plastics materials, such as POM, PAG (polyamide) / PAG (glass fibre reinforced),
or PP may advantageously be used. Use may also be made of light metals, such
as aluminium or zinc, or other more wear-resistant materials, such as hardened
steel alloys or powder metal. Segments of these materials may be composed

freely, according to the loads and the noise and vibration conditions.

Although the toothed rim segments 110, 115, 125 have been described above
as ring-shaped elements of substantially the same external and internal dia-
meters (measured to the tip of the teeth), it will be appreciated that the seg-
ments may very well be made with different internal diameters or tooth profiles,
thereby providing a high degree of freedom as regards the transmission ratio of
the drum motor 1 by selection of corresponding diameters and tooth profiles of
the planet wheels 144. Precisely because the toothed rim 100 is composed of
several segments it is possible to insert the planet transmissions successively

without the varying internal diameters preventing this insertion.
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Claims

- 1. A drum motor (1) comprising a driving means (/), a gear transmission and

a driven means, said gear transmission being constructed as a plurality of
planet transmissions (18, 20, 22) in the form of sun wheels (130) and
planet wheels (144) arranged successively in the interior of an internally
toothed rim (100), said driven means being in the form of a cylindrical drum
(3) which contains the driving means (7) and the toothed rim (100), and
which rotates about a longitudinal axis A, characterized in

. that the toothed rim (100) is formed by at least two juxtaposed ring-

shaped segments (110, 115, 125), and

. that means (120, 122, 200) are provided to secure the ring-shaped
segments (110, 115, 125) against mutual rotation about the longitudinal
axis A, which securing means (120, 122) are formed by complementary

engagement means formed on the ring-shaped segments (110, 115, 125).

2 A drum motor according to claim 1, characterized In

_that the number of ring-shaped segments (110, 1 15, 125) corresponds to

the number of planet transmissions (18, 20, 22).

3 A drum motor according to claim 1 or 2, characterized In

- that the toothed rim (100) incorporates ring-shaped segments (110, 115,

125) made of different materials.

4. A drum motor according to one of the preceding claims, characterized In

- that the ring-shaped segments (110, 11 5 125) have an identical geome-

trical shape.

5 A drum motor according to one of the preceding claims, characterized In
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- that the complementary engagement means are provided as recesses
(120) and projections (122) formed on the external wall (106} of the ring-

shaped segments (110, 115, 125) opposite the teeth or on the sides (103).

A drum motor according to one of the preceding claims, characterized In
- that the ring-shaped elements (110,115,125) are encased or embedded

in a cylindrical jacket (200,300) that forms said means for preventing said

mutual rotation.

A drum motor according to claim 6, characterized In
. that the cylindrical jacket (300) is composed of ring-shaped jacket ele-
ments (310,315,325) that are axially connected in the direction of the

longitudinal axis A, but arranged for aliowing mutual movements In a

direction transversally to the longitudinal axis A, and

- that a vibration reducing material (370) is inserted in the joint (345)

between the ring-shaped jacket elements.

A drum motor according to one of the preceding claims, characterized In
- that the ring-shaped segments (110, 115, 125) are provided with stops

(102) which prevent displacement of the planet transmissions (18, 20, 22)

in the direction of the longitudinal axis A.

A drum motor according to one of the preceding claims, characterized in

- that the toothed ring-shaped segments are formed with different inside

diameters, but preferably with substantially the same outside diameter.
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