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Abstract:

Gear wheel that is provided with spokes (17) which extend between a rim (16) supporting a gear
mesh (15) and a corresponding gear hub (18), whereby free spaces (19) are located between the
spokes (17) which extend between the rim (16) and the gear hub (18), characterised in that at least
one of said free spaces (19) is filled with a block (20) made of a rigid, incompressible material,
whereby between the gear wheel (10) on the one hand and the block (20) on the other hand a
viscoelastic material (21) is located.
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Gear wheel and compressor device equipped with such gear

wheel

The present invention relates to a gear whesl.

In particulsr the invention relates to a gear wheel that

can bhae used for a gearbox or gear transmission betwesen for

axamnple a compresser elament and a drive.

It is known that compressor elements are driven at great
speeds by the drive and are subject to high dynamic process

i

Qrces.

Conseguently, the device 1is preone to vikration-ralated
proplems. Vibrations generated in the compressor element
and/or the drive can propagate through the transmission.
These vibrations are chiefly caused by an imbalance of the

drive and pulsations of the process forces of the
1

compressocr element in combination with the occurrence of
rescnances.

Different dynamic problems occur, both in the drive and in

the compresscr element.

Gne of said problems 1s a combination of torgue and the
bending of the shaft and compression of the bearings, a
combined torgue-lateral ‘mode-shape’ or torgue and azxial
mode-shape or the use of gear wheel pairs with a helix gear

mesh.



83

TN

LS

15

20

CA 03165041 2022-7-15

WO 2021/156778 PCT/IB2021/050894

A =zolution that uses a flexible coupling between the drive

n -

and the compressor element is already known.

The flexible coupling ensures a dynamic uncoupling between

tersional dynamics ¢f the drive and the compressor elemen

Furthermore, this will also simplify the alignment betwsen
the two and resull in a damping of the wvibrations.

However, such flexible coupling shows a numper of

f)

disadvantages:

=~ the flexible coupling represents an extra additional
cost;

=~ the size of the gear tLransmission is increased:;

~ extra bearings must ke provided because the floating
gear wheel regulires a separate bearing;

— the flexible coupling must transmit the complete power
and iz therefore prone toe wsar and tear because the
flezible material degrades over time, such that the
flexible transmissgion needs to be replaced regularly:
and

~ the maximum permitted speeds are limited, whereas the

new motors themselves allow higher speeds.

Tnis is why & so-called direct coupling is preferred in
madern machine design; the floating gear wheel is directly
on the motor shaft.

such direct coupling is very rigid, the result being that

£

fu

11 mode shapes are coupled.
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Mereover, such coupled modes are wvery undampsd hecause the
damping material of the flexible coupling is not present.
Consegquently, the drive 1s prons to dynamic excitations

such as imbalance and compression pulsations.

Baid combined torgue-lateral mode shape i.e. a combination
of torque and the bending of the shaft results in a so-

A

calied rattle in the gear wheels.

This 13 caused because certain mode shapes are excited or

transnmitted by the drive and/or the compressor element.

Gear wheels with spokes, which are used in a transmission
to uncoupls the dynamics bpetween the drive and the

compressor element are aiready known,

By using gear wheels with spokes, the gear wheel becomes
more torsicnally  flexible, efficiently preventing the
propagation of vibrations, particularly torsional

vibrations.

such gear wheels have the consegquence that tha
eigenfreguencies of ccertain mode shages are shifted such

that they are not excited.

For certaln mode shapes this is not always poassible because
the gear wheel with spokes cannct bese nmade too eak.

Moreover, during the start-up it is still necessary fto go

through tThe lowared node shapes.
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WO 2013/047807 AL describes & device for torsional
vibration damping in rotating c<components whereby use is
made of  rubber elements which are mounted bpetwsen the

rotating components and whereby the torgue is transmitted

)..4.

VE LT

via the rubber elements. Thiz has the disadvantage +that
there iz not only a greater risk of failure of ithe rubber
but aisc that the rubbsr will have to be regularly replaced

due to wear and tear.

The purpose of the pressent invention i1s to improve the

properties <f gear wheels with spokes, such that the

damping value of trans

g@ion can ke increased, such
that excitation of certain mode shapes oan be reduced or
avoldad and to offer a sclution to at least one of the

aforementioned and other disadvantages,

To this end, the inventicon relates to a gear wheel that is
provided with spokes which extend between a rim supporting
a gear mesh and a corregponding gear hub, whereby Ifree
spaces are located between the spokes which extend between

.

the rim and the gear hub, characterised in that at least

Ptled with a block made of a

one of said free spaces is

rigid, incompressible material, whereby between the gear

wheel on th one hand and the block on the other hand a
viscoelastic material or a viscous fluid is located.

This provides The advantage that by filling the free
£ ¥

’J)

,1)

pace
with a bklock of incompressible material and a viscoelasti

(ﬂ

material, the gear wheel will show good damping properties

for the torgue-lateral mode shapes and any other possibly

coupliad mode shapes.
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Said wibrations and the bending of the shaft, will deform

the gear wheel with spokes,

Sald deformation will comgress the viscoelastic material
between the block and the gear wheel which will result in
dameing, whereas the block will ensure that the deformation

¢ the gear wheel remains limited.

It dis important to note that by providing the block, or
‘eore’, from incompressible material, it will be gpossible
T compress  the wviscoelastic material more efficlently
between the bliock and the gear wheel when the gear wheel
deforms due tTo the cccurring vibrations, than when said
free spaces are completely filled with a wviscoelastic

matarial.

An alternative embodiment relates toe a gear wheel that is
2 &

provided with spokes which extend ketween a rim supporting
a gear mesh and a corresponding gear hub, whereby free
gpaces are located between the spokes which extend between
the rim and the gear bub, characterised in that at least
cna of said free spaces 1s completely filled with a blook,

made «f a viscoslastic material.

Note that in said enmbodiment there is no additiocnal
viscoelastlc material Dbetween the gear wheel on the ane

wand and the block on the other hand.

Such emboediment will alsoe obbtain the damping effect as

describad above.
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As 1t is exactly the compression of fthe wviscoelastic

T

material that will generate the damping properties,
providing the block in the free spaces will improve the
damping properties of the gear wheel according to the

invention.

In a practical ewmbodiment, the viscoelastic material is
meounted between the spokes and the bkiocck. This material

will be loaded in tension and thus provide the damping.

Additionally or alternatively, the viscoelastic material

4 ey
[N T

[ R el

mounted hbetween, n the one hand, the block and, on fthe
other hand, the gear hub and the rim. The material is

ioaded on shear to then provide damping again.

Depending on the application for which the gear wheel is to
be used, or rather n the expected vibrations in said
application and the required damping, tThe viscoslast
material can be mounted on the desired loc

oy
rations.,

Not conly the location, but also the amcunt of wviscoelastic
material that can be mounted, can be chosen. The nature and

composition of the wviscoelastic material can also

o3
M

chosen, as well as  the initial compression of

"t
o

viscoelastic material. The latter is the compression of

R

r+
o5
¢t

vigcoelastic material upon mounting the blocks in the free

spaces between the spokes.
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In a practical embodiment, the viscoelastic material takes

on the form of one or more pads or O-rings.

Such pad can be lald between the block and the gear wheel

as it were. An O-ring can be mounted around the block.

pi)

In a practical embodiment, the block is composed of

different partial blocks.

In a practical embodiment extra partial spokes zan be added
which are only connected to the hub or only to the rim.
Said blocks or partial blocks are then placed between a

full spcke and a partial spoke.

Viscoelastic material c¢an also be nounted bebtwesen the

different partial blocks which will provide extra damping.

In a gpreferred embodiment, the bklocks are part of, or form
ong whaole with the gsar hub.

-

Grooves will be locvated between the gear wheel on the one
hand and the block on the other hand which are filled with

a fluid.

Congequently, a sgqueeze film damper is formed, which will

dampen the torsiconal vibrations,

The idnvention further relates to a compressor device
comprising:
-~ & compressor element for compressing a gas,

- & drive for driving the compressor element:
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- & Ttransmission between the drive and the compressor
element;
characterised in that the transmission comprises at laast

one gear wheel acoording to the invention.

This provides the advantage that by appliving a gear wheel
soording tao the invention with improved damping

properties, the damping wvalue of the transmission can be
increaged, such that excitation of certain mode shapes can

be reduced or avoided.

The gear wheel ¢an be mounted Loth on a shaft of the drive

and on a shaft of the compressor element.

With the intention of better showing the characteristics o

-ty

the invention, a tew preferred embodiments of a gear wheel
according to the invention are described hereinafter by way
of an example, without any limiting nature, with reference

to the accompanying drawings, wherein:

figure 1 @schematically shows a compressor device
according to the inventilon with a gesr wheel according
to the invention:

figures 2 and 3 show the gear wheel of figure 1:
Tigure 4 shows a cross-section according to the line
IV-IV in figure 3;

figure & shows a cross-section according te the line
V-V in figure 3:

figure 6 shows a variant of figure 3;

figure 7 shows a cross-section according

ot
@]

he line

VII-VIT in figure 6;:
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figure 8 shows a cross-—-secilon

according to the line

VIIT-VIII in figure &;

figure 9 shows & wvarliant of figure 2;

figures 1la and 10b show vet two other wvarliants of

figure 2;

figure 131 shows a variant of figure 6;

figure 1lZa, 12b and 12¢ show a variant of figure 10a.
Figure 1 schenatically shows & compressor device according
to the invention, which in this case is & screw compressor
device 1 provided with a compressor element 2. It is
pozsible that the sorew compressor device is provided
with more than one such compressor element 2.
The compressor element 2 comprises a housing 3 in which two
rotors 4, 5 are mounted with their shafts &, 7 on bearings.

These rotors 4, 5 are so-called screw rotors, i.e. a male

gcerew rotor 4 and a femals screw rotor b, with lobes § that
can rotate cooperatively into sach other.

At one end 7a of the shaft 7 of one of the rotors 5 a first
driving gear wheel % 1s provided that can engage with a
second driving gear wheel 10, whersby sald second gear
wheal 10 is mounted on a shaft 11 of a2 drive 12.

Said drive 12 is an electric motor for example.

In this case the driving gear wheel 2 is mcunted on the
male roteor 5, but it can zalsc be mounted on the female

rotor 4,



(W]

i0

20

N3
S

ik
[}

CA 03165041 2022-7-15

WO 2021/156778 PCT/IB2021/050894

1e

Frurther, the other end 7k of the shaft 7 of said rotor 5
and the corresvonding end &b of the shaft 6 of the other
rotoer 4, are each provided with a so-called synchronisation

gear wheel 13, 14

Sald gear wneels 13 and 14 arve typically provided with a
stralght cut geaxr mesh 15 on their relevant rims 16. Said
gear wheels 8 and 10 are provided with a slanted gear mesh.
Oovicusly it 1s also pessible that all gear wheels 9, 10,
13 and 14 have a straight cuit gear mesh or that they all

nave a slanted gear mesh or ancother combination.

As  dg olearly shown on Ffigure 1, there is no elastic

coupling between the s2lectric motor 12 and the driven rotor

&

Y

The transmission between the electric motor 12 and the

driven rotor § is provided completely by the driving gear

wheels 9, 10.

e of said driving gear wheals 18 is provided with spokes
17 as shown in figures 2 and 3, which are mounted between
the rim 16 with the gear mesh 15 and the gear hub 18 of the
gear wheel 10, whereby between the spokes 17 free spacges 18
zre located which extend between the rim 16 and the gear

hup 18.

In this case the driving gear wheel 10 mounted on the moto:

12 ds provided with such spokes 17. Naturally it is not

i

ewcluded that another or s ral other gear wheels 9, 13,

ave
14 are provided with such spokes 17.
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Figurxes 2 and 3 clesarliy show that the driving gear wheesl 10

is provided with =ight spokes 17 in this case which extend

from the hub I8 to the rim 16.

- <

The gpokes 17 in the example shown, bul nobt necessarily for
the invention, are keam-shaped and have a c<onstant cross-

section.

Acoorxding te the invention, at least one of said free
apaces 12 1s f£iilled with a block 20 or core made of a

rigid, incompressible material.

The block 20 is preferably made of, for example, aluminium
or polyurethane, but other metal or synthetics are also

possikble.

As shown in figure 3, half of the, in total, eight free
spaces 1% are filied with such block 20, whereby the

division of the four blocks 20 is syvmmetrical

[N

&

Accoxrding to the invention and as wvisible in the cross-

on

ections of figures 4 and 5, a& viscoelastilc material 21 is
ocated between the gear wheel 10 on the one hand and the

1
Block 20 on the other hand.

The wviscoelastic material 21 is in this cass, but not
necessarily, made of rubber. This rubber can ke both
natural and synthetic, but other materials can also be

applied, such as necprensa.
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Az 1s shown in figure 4, wviscoelastic material 21 is
on the one hand the block 24, and, on the
the rim 1% and the gear hub 18.
shear

mounted between
will cause damping by
in the

other hand,
id wiscoelastic material 21
21 and thus reduce the vibration
is also

Sa
in said material

N

mode shapsasg.

figure 5, viscoslastic material 21
7 and the block 20.
snsion

Az 1g shown in i
10 mounted between the apockes 17
faid viscceelastic material 21 will causs damping by t
ivads in said material 21.
viscoelastic material 21 is
whereby no
24

oniy
and the block 20,

that
17
provided between the block
: on the

possible
the spokes
huak 18,

i5 It is
iocated bhetween
viscoelastic material 21 is
on the one hand and the rim 16 and the gear
other hand.
20
It is alsc possible that only viscoelastic material 21 is
located ketween the block 20 on the one hand and the rim 16
and the gearxr hub 18, on the other hand, whereby no
material 21 is provided bstween the spokes 17
is provided

viscoelastic
which

bilock 21.
21
necessary Tfo:

material

25 and the
The amount of wviscoelastic
the damping which iz desired or

depends on
ne relevant application.

R I
U

CA 03165041 2022-7-15
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In  the example of figures 4 and 5, the viscoelastic
material 21 takes on the form of a number of CG-vings 72, in
this case four. But this could also only ke one, two, bhree

or more than four O-rings.

0 as it were.

3

S8ald O-rings are tensiconad around the block

To this e2nd the block 20 is preferably provided with a

greove 23 or recess provided for this purpose.

Preferably, the viscoelastlce material 21 3is  at least
partiaily compressead, this means: aven without any
torsional or vibrational lIoad the viscoelastic materisl 21

ig already partislly compressed.

@

Tests have shown that zaid so-called pre-load will improve

the operatiocn.

Instead of a hard bleock 20 with visceoelastic material 21,

H.
ot

is also possible to choose to make the block 20 in

visceelastic material

Zuch embodiment will be comparable to the embodiment a

161}

gshown in figure 3, with the difference that there will be

ne viscoelastic material 2%,

The operation of the screw compressor device 1 and the gear

wheel 10 is very simple and as follows.
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During the coperation, the drive 12 will drive the second
driving gear wheel 10, The opsration of the gear wheels

i

will also set in motion the first driving gear wheel 2

Conseguently the male screw rotor 5 will be set in motion,
whareby the operation of the synchronisaticon gear wheels
13, 14 causes the female screw rotoer 4 to follow the motion
synchronously, in order to enable the gas in the compressor

eleoment 2 Lo be compressed.

During the operation, all kinds of dynamic force
combinatlions of the different mode shapes will oscur,
including for exampie the conpined  torsional-lateral

bending mode or torsional lateral mode.

Under the inftluence of the excited moeds shape, the secon

driving gear wheel 10 will deform somewhat.

Consaguently, the space 19 between the spokes 17 and the
biock 20 will deform, such that the wviscoelastic material
v .

2d there, will ke compressed. Conseguently, the

relevant mode shape iz damped.

The extent to which saild mode shape is damped depends on
the relative deformation of the second driving gear whesl
10, the used danmping materials and the pre-locad.

Figures % to 8 show a variant according to figures 2 to 5
whereby 1n this c¢ase the block 20 is divided into or

composed of different partial blocks 20a, 20k.
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~

In this case two partial blocks 20a, 20k are provided.

In two free spaces 19 the block 20 is divided parallel with
the spokes 17, in twe other free spaces 19 the block 20 is
divided perpendicular to the spokes 17.

Just as in the previcus embodiment, hzalf of the

ree spaces
18 are filled. Of course it i1s also possible that less or
more, or all, free spaces 19 are filled.

Figure 7 shows a3 cross-section of the blocks 20 which are

divided perpendicular to the spokes 17.

Figure 8 shows a cross-sectlion of a block 20 that is

divided parallel with the spokes 17.

Viscoelastic material 21 1is mounted between the different

partial blocks 20, 20b.

In this case the viscoelastic material 21 takes on the form

of one or more pads 24, slices, plates or sheets.

The pads 24 can be mounted beitween the blocks 20 or between
a block 20 and the gear wheel 10, whereby they are mounted
around the relevant block 20 or partial block Z0a, 20b.

The pads 24 are, as in the previocus embodiment, mounted in

-t

“ ;

recesses 23 provided for this purpose, but this is not

necessarily the case.
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that the pads 24 are constructed of

different separate strips.

In this case too the
5 of the pads 24 is at

Although in the

only two partial blocks 20a,

axampls

viscoelastic material 21 in the form

ieast partially compressed.

of filgures & to 8 thare are always

20b per filled free space, it

is not excluded that there are several partial blocks 20a,
10 20b.
By providing many partial blocks 20a, 20b, a sort of

lamella-shaped partial blccks

pads 24 of

Figure 9 shows a

the bloocks

it is

20 disk 25 form one

viscoelastic material 21

va

20 are mounted on

also possible that

whole,

20a, 200 with O-rings 22 or

in between is obtained.

riant embodiment of figure 2, whersby

a disk 25 or plate.

said blocks 20 together with said

this means: thalt they are made of

one piece of material.

structure
figures 6§ to B.
The use of
gear wheel 10, i.e.
the
wheel 10.

in free spaces

CA 03165041 2022-7-15

carn also

e i e
such disk 25

ke applied the wvariant of

iz handy in the manufacture of the

when mounting or placing the blocks 28

12 bhetween the spokes 17 of the gear
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[

As can be deduced from figure 9, the disk 25 is located

next to the gear wheel 10, It is also pozsible that the

disk 25 is located against the gear wheel 10

>

1}

igures 10a and 10b show another two variants of Ffigure 3.
In the case of figure 10a, the blocks 20 are in direct
contact  with the gear hubk 18, This means that no
viscoelastic material 21 iz iocated betwsen a block 20 and

the gear hub 18.

In this case the blocks 20 are even part of the gear hub 13

or, in other words, they form one whole with it

Between the blocks 208, con the one hand, and the spokes 17

¢

and rim 1&, on the other hand, viscoelastic material 21 is

meunted.

Figure 10b shows a same embodiment, but here the form of
the blocks 20 is different. In this case there 1s a
protrusion 26 on the rim 16 and an assoclated recess 27 in
the blocks 20. Conmseguently, the blocks 20 have a sort of

V-shaped cross-section.

Figure 11 shows a wvariant embodiment of figure &, wheraby
the second driving gear wheel 10 is in this case provided
with & number of partial spokes 28, which are only
connectaed to the gear hub 18. In other words, thev do not

axtend from the gear hub 18 up to the rim 16 in the szams

~]

way as the spokes 1

2
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It ig not excluded that the partial spokes

AN
o2

are only

connected to the rim 16,
In thisz case there are four such partial spokes 28§.

The blocks 20 are placed in the space betwesen a partial

gpoke 28 and a spoke 17.
The viscogelastic material 21 iz mpounted betwsen the blocks
20 on the one hand and the rim 16, the gear hub 18, the

spokes 17 and/or the partial spokes 28 on the other hand.

Figures 1Z2a, 12b and 1Zc¢ show a last variant of a gear

wheel 10 according to the invention.

Here, grooves 2% are lcocated bebtween the gear wheel 10 on

the one hand and the block 20 on the other hand.

The width, or thickness, of the grooves is preferably less

than 1 millimetre.

Said grooves are practically reslised by for instance EDM
e

o
F
£
},J
Ry
o
-
@
G
34
5
E,J
!
&
P...‘

discharge machining, and as a result of

this possess a bulge 30 on their end.

The grooves 29 are filled with a fiuid.

This fiuid possessges viscous properties and is for example,
but not necegsarily, oil.
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In this way squeeze film dampers are formed in the grooves

29.
To ensure the oil in the grooves 29 effecilvely remains in

the grooves 29 during rotation of the gear whesl 10, the
gear wheel 10 is provided with two cover plaktes 31 in this
Case, one on each side of the gear wheel 10, to clcese the

groovas 29,

It is also possible that only one cover plate 31 is

provided.

It is possible that the cover plates 31 completely cover

the grooves 29, this means that the fluid in the grooves 2

o

cannot leak out. This has the advantage that as soon as the

i

1id is injected or inserted in the grooves 29, no

_4
=
o
=~
M
O

]
P—..A
E 2

ia neceded.

However, 1t 1& possikle that the cover plate 31 or cover
plates 31 are provided with drain channels or drain
openings Ioxr the fluid. Figure 12¢ schematically shows such

drain channel 32.

Az shown in figure 12c¢ the drain channel 32 extends
perpendicularly through the cover plate 31, from the side
of the cover plate 31 oriented to the gear wheel 10 in a
leocation located near the grooves 29 to the other sids of
the cover glate 31, i.e. the side of the cover plate 31

facing away from the gear wheel 10.
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It is dimportant herseby that the drain charmnel 32 is in
connecticn with the groove 29 such that a fluid, such as
for example oil, can fiow from the groove 2% to the drain

channel 32.

5
Preferably, such drain channel 32 will be provided for
gvary groove 29.
Although the drain channel 32 is drawn as a straight
16 channel, which extends in a direction perpendicular to the

9,

lane of the cover plate 31, it 1is not excluded that the

drain channel 32 iz oriented differentliyv.

r‘f

is also not excluded that the different drain channs

o
193]

-

15 32 provided in the cover plate 31 convense in a certain

o]
G

int, whereby from this poini one doint channel continues

to said other side of the cover plate 31.

Such gear wheel from figures 12a, 12k and 12¢ will be

20 appiied in a compressor device which is provided with an
oil~injection cilvouit with a nozzle 32 or the like which
can intect oll in the groaves 29 of the gear wheel 10.
The nozzle 33 will be placed hereby on the level of the
25 bulges 30 of the grooves 29. This is schematically szhown in

filigure 12.

During the wotation of the gear wheel 10 the oil will be

injected in the bulges 30 and the centri

fugal force will

30 force the oli in the ocoves 2%, such that & sgueeze film

Lx}

damper 1s created in the grooves 29.

CA 03165041 2022-7-15
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The cover plates 31 will ensure that the oil remains in the
grooves 29, whereby the o0il can flow out wia the drain
channel 32. The cil that flows out is then guickly refilled

by indecting new oil

i)

PHE

The
Of

nheat which i

the compressor device

with the

inevitably

nensie 33.

generated during the opsration

will ensure that the viscosity

of the o1l reduces, such that the damping will decrease.

By injecting fresh oil, and draining oil wvia the drain
channel 32, it is ensured that fresh, cold oil will always
be in the grooves 29 szuch that the damping iz always

octimal.

Furthermore, 1t also

15
a3

rossibkle to

check the flow of the

oll which is injected such that oil is only injected when
vibrations and/or rescnances ooour.

The advantage of this is that oil will c¢nly be injected in
the gear wheel 10 when damping is needed, =such that no oil
is dnjected unneceassarily.

The speeds of the compressor device 1 for which such
vibrations or resonances gcour can be pre—defined and the
flow of the oil~iniection can be regulated to inject oil
when the compressor device 1 runs at said speeds, but it is
also possibie to perform real time meazurements of the
vibrations or reasonances during the operation of the
compressor device 1 and regulate the oil injection based on

such measuremsnt,
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Although in the example shown a gear wheel according to the

invention is applisd in a transmission of & screw

L

poin

compressor, 1t & not excluded that the gear wheel is
applied in other machines. The invention is not restricted
either to application of a gear wheel according to ths
invention ag a second driving gear wheel, but ancther gear

whael or a combination of gear wheels of the compressor

device can also be executed in this way.

The present invention i3 by ne means limited to the
smbodinents described asz an example and shown in  the
drawings, but a gear wheel according to the invention can

be reaglised in all kinds of forms and dimensions, without

departing from the scope of the invention.
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Claims

1.~ Gear wheel that is provided with spokes (17} which
axtand between a rim (16) supporting a gear mesh (15} and a
corresponding gear hub {(18), whereby free zpaces (1% a
ivccatad hetwsen the spokes {(17) which extend petween the
rim (16} and the gear hub (18}, characterised in that at
least one of said free spaces (19) is filled with a block
(28} made of a rigld, incompressible material, whereby
between the gear wheel {10} on the one hand and the block
(28} on the other hand a visceelastic material {21) or a

viscous fluid is located.

Z.- Geay wheeal according to claim 1, characterised in that

the block {20} is made of aluminium or polyurethane.

3.~ Gear wheel according to claim 1 or 2, characterised in
- ¥

that the viscoelastic material (21} is made of rubber or

ancther damping material.

3

4.- Gear wheel according to any one of the previous claim

A 4

characterised in that the viscoeslastic material {(21) take

1

[

on the form of one or more pads (24) or O-rings {22)

;oo

5.~ Gear wheel according te claim 4, characterised in that

)

said pad {(24) or OC-ring {22} 1s mounted arcund the block

¥

X

(20) in & groove (23} or recess provided for this purpose.
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€.~ Gear wheel according to any one of the previcus claims,
characterised in that the visceelastic material (21) is

mounted between the spokes {17 and the block (20).

7.~ Gear wheel according te any one of the previous olaims,
characterised In that the viscoeslastic material (21} is
mnountad between, on the ne hand, the block {28} and, on
the other hand, the gear hub {18} and the rim {(18).

8.~ Gear wheel according To any ong of the previous claims,
characterised in  that the block {203 iz  composed of

different partial bleocks (20a, 20b).

9.~ Gear wheel according Lo claim 8, characterised in that

viscoelastic mat Ly i3 mounted betweaen the different

vartizl blocks (20Ca, &Y.

10.- Gear wheel according toe any one of the gprevious

3

laims, characterised in that the gear wheel {10 i

Ui

T

rovided with extra partial spokes (28} which are only
connectad to the gear nub (18) or the rim (18}, whereby the
block (20) is mounted between a spoke (17} and a partial

spoke (28).

1.~ Gear wheel accordin to any one of the ravious
R4 k

clalms, characterised in that the viscoeslastic mator

(21} is at least partially compressed.

12.- Gear wheel according to any one of the previous
claimsg, characterised in that half of the free spaces (19}

tetween the spokes (17} are filled.
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13.- Gear wheel according to any one of the previous

elaims, characterised in that the blocks (20} are wmounted
on a disk {25) or plate or that the blocks (20) form ons

whole together with the disk (25) or plate.

14.- Gear wheel acoording to claim 13, characterised in

Y

that =2aid disk {25} extends next toe or against the gear

wheel {(10).

f

15.~ Gear wheel according to one of the previous clajms 1
to 12, characterised in that the blocks (20) are in direct

contact with the gesr hub (18).

le.~ CGear wheel according to c¢laim 15, characterised in
that the blocks {20) are part of or form one whole with the

gear huab {18).

7.~ Gear wheel according to claim 16, characterised in
that between the gear wheel {10} on the one hand and the
Llock {20} on the other hand grooves (29 are located whic

N

are filled with a fluid.

18.- Gear wvheel according to claim 17, characterised in

that the width of the grooves {29} ia  less than 1

niliimetre.

19.- Gear wheel according to claim 17 or 18, characterised
in that the gear wheel (10) is provided with one or two
cover plates (31) which are placed against the gear wheel

(10} to close the grooves (29},
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2id.~ Gear wheel according to claim 19, characterised in

that the cover plate or cover plates (31) are provided with

drain channels (32} for the fiuid.

<L, Ge

r wheel according to any one of the previous claims

a
17 to 20, characterised in that the fluid is oil.

25

&S]

<~ LBear wheel that is provided with spokes (17) which
axtend between a rim (18) supporting a gear mesh (135) and a
corresponding gear hub {(18), whereby free spaces {(19) are
located bhetween the spokes (17) which extend betwsen t

rim {16} and the gear hub (18}, characterised in that at
ieast one of said free spaces (18) is completely filled

with a3 bleock (20) made of a viscoslastic material,

23.- Compressor device comprisging:

- 2 compressor element for compressing a gas,
- & drive for driving the compressor element;
- & transmission betwsen the drive and the COMPressor
iea

ot
P

characterised 1in that the transmission comprisas at
@

one gear wheel according to any one of the previous claims.

24.~ Compressor device according to claim 23, characterised

in that sald gear wheel is mounted on a shaft of the drive

or on a shaft of the compressor 2lement.

253.- Compressor device according teo colaim 23 or 24,

wheel

i
7

characterised in that the gear wheel {10} is a gear

(18) according toe any one of the previous claims 17 to 246,

CA 03165041 2022-7-15



feed
<O

CA 03165041 2022-7-15

WO 2021/156778 PCT/IB2021/050894

2

whereby the compreszor device 1s further provided with an
cil-indection c¢ircuit wit a nozzle or the like which

injects ©il in the grooves (29) of the gear wheel (10}.

26, - Compressor devices according to claim Z

i

¥

characterised in  that the flow of the oil which is
injected, is regulated such that only oil is iniected when
vibrations and/or resonances ooour in the compressor device
L.
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