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A synchronizing ring

TECHNICAL FIELD

The invention relates to a synchronizing ring for a synchronizer, and a synchronizer for a

vehicle transmission, comprising such a synchronizing ring.

BACKGROUND

Vehicle transmissions usually have synchronizers for shifting gears. For example, an idle
gear whesi that is journaled on an output shaft and engaged with a gear wheel arranged
on an inpul shaft, can be connected fo the output shaft by a synchronizer. The
synchronizer has a sleeve that is brought into engagement with for example a dog ring of
the idle gear wheel. The sleeve is connecied to a hub by means of a spiine joint. The hub
is in tumn rotationally locked relative to the output shaft. Thus, when the sleeve and the
dog ring are engaged, the idle gear wheel and the ouiput shafi are rotationally locked
relative to each other by means of the synchronizer and torque can be transferred from

the input shaft to the output shaft via the gear wheels.

When shifting gears, before displacement of the sleeve for engaging the dog ring, the
rotation speeds of the idle gear wheel and the sleeve have however {0 be synchronized.
For this reason, synchronizing rings or friction rings can be used. The first step of

synchronizing the speeds is o increase the friction between the synchronizing rings.

SUMMARY

An objeclive of the invention is {o provide a synchronizing ring enabling an improved

synchronization.

The objective is achieved by a synchronizing ring for a synchronizer having an inner ring,
wherein the synchronizing ring is designed 1o be arranged oulside of and to abut against
the inner ring for achieving friction between an outer surface of the inner ring and an inner
surface of the synchronizing ring during synchronization, and the synchronizing ring has a
plurality of through holes extending from the inner surface o an outer surface of the
synchronizing ring for evacuation of oil from the inferface beltween the inner ring and the

synchronizing ring.
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The invention is based on the insight that by such a synchronizing ring the oil can he
removed very quickly from the friction surfaces via the through holes due to the centrifugal
force. The time to reach the maximum friction coefficient can be reduced and the friction
coeflicient can be kept more constant during the synchronization phase. This in turn will

improve the synchronization performance and reduce the shifting time.

According o one smbodiment, a longitudinal extension direction of each of said plurality
of through holes deviates with an angle a, where 0<a<80°, preferably in the range 5-45°,
from a radial direction passing through the centre of the synchronizing ring when looked at
the synchronizing ring in a direction in parallel with a longitudinal axis of the synchronizing
ring, and preferably the synchronizing ring has an iniended rotational direction in
operation, and when looked at the synchronizing ring in the direction in paraliel with the
longitudinal axis of the synchronizing ring, the longiudinal extension direction of each of
said plurality of through holes is pivoted with the angle o in the opposiie direction to the
intended rotational direction relative to the radial direction passing through the centre of
the synchronizing ring. Hereby, the evacuation of cil from the friction surfaces can be

further improved.

According o another embodiment, the synchronizing ring has a first row of said plurality of
through holes arranged along the circumference of the synchronizing ring and a second
row of said plurglity of through holes arranged slong the circumference of the
synchronizing ring, and the first row and the second row are arranged spaced apart from
each other in a direction in parallel with a longitudinal axis of the synchronizing ring, and
preferably said plurality of through holes of the first row and said plurality of through holes
of the second row are arranged altemately along the circumference of the synchronizing
ring. Herby, a considerable number of through holes can be arranged in the synchronizing

ring while maintaining sufficient strength of the synchronizing ring.

The number of through holes is preferably in the interval 10-100, more preferably 15-60
and often 20-50. The size of egch through hole is preferably within the range 0.5-6 mm in
diameter, and often 2-4 mm in diameter. The number of through holes and the size of

each through hole are to some exient dependent on the size of the synchronizing ring.

According o a further embodiment, the area of the inner surface of the synchronizing ring

covered by said plurality of through holes is within the range 3-30 %, and preferably 5-
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15 % of the total area of the inner surface of the synchronizing ring. Hereby, an improved
evacuation of oil can be achieved at the same time as a sufficient friction surface area can

be maintained.

According to another aspect of the invention, a further objeclive is to provide a

synchronizer for a vehicle transmission enabling an improved synchronization.

This objective is achieved by a synchronizer for a vehicle transmission, wherein the
synchronizer comprises a synchronizing ring and an inner ring, and the synchronizing ring
is arranged outside of and to abul against the inner ring for achieving friction between an
outer surface of the inner ring and an inner surface of the synchronizing ring during
synchronization, and the synchronizing ring has a plurality of through holes exiending
from the inner surface {o an outer surface of the synchronizing ring for evacuation of oil

from the interface between the inner ring and the synchronizing ring.

The advantages of the synchronizer are similar to the advantages already discussed

hereinabove with reference 1o the different embodiments of the synchronizing ring.

Further advantages and advantageous features of the invention are disciosed in the

following description and in the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

With reference to the appendsed drawings, below follows a more detailed description of

ambodiments of the invention cited as examples.

In the drawings:

Fig. 1 is a schematic view of a vehicle transmission,

Fig. 2 is a cut view of a synchronizer of a vehicle transmission,

Fig. 2b is an enlarged view of double cone synchronizer rings of the synchronizer

Hiustrated in Fig. 2,
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Fig. 2c is an enlarged view of single cone synchronizer rings of the synchronizer

iliustrated in Fig. 2,

Fig. 3 is g perspeclive view of one embodiment of the synchronizing ring according to the

invention,

Fig. 4 is a partly cut plane view of the synchronizing ring in Fig. 3,

Fig. 4b is a side view of the synchronizing ring in Fig. 3,

Fig. 5 is a perspective view of a further embodiment of the synchronizing ring according to

the invention,

Fig. 6 is a partly cut plane view of the synchronizing ring in Fig. 5,

Fig. 6b is a side view of the synchronizing ring in Fig. 5,

Fig. 7 is a partly cut plane view of a variant of the synchronizing ring in Fig. 3,

Fig. 7b is a side view of the synchronizing ring illustrated in Fig. 7,

Fig. 8 is a partly cut plane view of g further variant of the synchronizing ring in Fig. 3,
Fig. 8b is a side view of the synchronizing ring in Fig. 8, and

b

Fig. 9 is a side view of g further variant of the synchronizing ring in Fig. 3.

DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS

Fig. 1 is a schematic illustration of a vehicle transmission 1. This is an example of 3
fransmission to which the synchronizing ring and the synchronizer according to the
invention can be applied. As will be evident from the description herein, the invention can
be applied to any transmission having a synchronizer with friction rings for synchronizing
a first and a second rotating member relative o each other. Such a synchronizer can be

arranged on an output shaft as described hereinafier or be arranged on an input shafi
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provided with idie gear wheels. Synchronization is usually performed when shifting gears
and a sleeve is to be engaged with a gear wheel for iransferring torque from an input shaft

to an output shaft (or vice-versa) of the transmission.

The transmission illustrated in Fig. 1 has an input shaft 2 and a first culput shaft 3 and &
second oulput shaft 4. The input shaft 2 is driven and can be connecled to any kind of
motor via a clutch. The first and second output shafis 3, 4 are connected to a differential 5
which in turn is connecled to the driven wheels of a vehicle. Gear wheels § are arranged
on the input shaft 2. Each of the gear wheels § is connected to a gear wheel 7 of the first
output shaft 3 or a gear wheel 8a, 8b of the second output shaft 4. The output shafi gear
wheels 7, 8a, 8b are idle wheels, i.e. each gear wheel is journaled on the respeciive

output shaft and can be rotationally locked to the output shaft by a synchronizer 8.

Fig. 2 shows in a cut view an example of such a synchronizer 9. The synchronizer 9 has g
sleeve 10 that is displaceable (fo the left in Fig. 2) into engagement with a first idle gear
wheel 8a. The sleeve 10 has internal teeth 11 and the first idle gear wheei 8a is provided
with a dog ring 14 with corresponding exiernal teeth 12 such that the sleeve 10 and the
first idle gear wheel 8a can be rofationally locked 1o each other. The first idle gear wheel
8a is engaged with another gear wheel (not shown in Fig. 2) arranged on the input shaft 2.
The sleeve 10 is further connected io a hub 13 by means of a spline joint. The hub 13 isin
turn rotationally iocked relative to the output shaft 4. Thus, when the sleeve 16 and the
first idle gear wheel 8a are engaged, the first idle gear wheel 8a and the output shaft 4 are
rotationally locked relative to each other via the synchronizer 9 and torque can be

transferred from the input shaft 2 to the output shaft 4.

in an analogous way the sleeve 10 is displaceable (fo the right in Fig. 2) into engagement
with a second idle gear wheel 8b. The second idle gear wheel 8b is provided with a cluich
cone ring 15 having exiernal teeth 16 corresponding {o the internal teeth 11 of the sleeve
10 such that the sleeve 10 and the cluich cone ring 15 can be engaged. The clutch cone
ring 15 is rolalionally locked to the second idle gear wheel 8b. Hereby, the second idle
gear wheel 8b and the sleeve 10 can be rofationally locked relative to each other. The
second gear wheel 8b is engaged with another gear wheel {(not shown in Fig. 2} arranged
on the input shaft. Thus, when the sleeve 10 and the second idle gear wheel 8b are

engaged, the second idle gear wheel 8b and the oulput shaft 4 are rofationally locked
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relative o each other via the synchronizer 9 and torque can be transferred from the input
shaft 2 to the output shaft 4.

For performing the synchronization, the synchronizer 8 comprises friction rings. As
regards the synchronization of the first idle gear wheel 8a, the synchronizer has a double
cone design. The synchronizer 8 comprises an internal ring 17, an intermediate ring 18
and a first blocking ring 19. These rings are further illustrated in an enlarged view in Fig.
2b.

A blocking ring has teeth for blocking a sliding movement of a synchronizer sleeve
arranged externally of the blocking ring. In Fig. 2, movement of the sleeve 10 is blocked
by the first blocking ring 19 when the sleeve 10 is displaced towards the first idle gear
wheel 8a. The sleeve 10 is blocked by roof-lo-roof contact between the {eeth 11 of the
sleave 10 and teeth 20 of the first biocking ring 19 uniil the rotational speed is
synchronized. Thereafter, the sleeve 10 can be further displaced for engagement with the

first idle gear wheel 8a.

In Fig. 2b the first blocking ring is an example embodiment of a synchronizing ring 19
according to the invention. The first blocking ring, hersinafter called the first synchronizing
ring 18, is designed to be arranged outside of and to abut against the intermediate ring,
hereinafler called the first inner ring 18, for achieving friction between an outer surface 21
of the first inner ring 18 and an inner surface 22 of the first synchronizing ring 18 during
synchronization. The first synchronizing ring 19 has a plurality of through holes 23a
extending from the inner surface 22 {o an outer surface 24 of the first synchronizing ring
19 for evacuation of oil from the interface 25 between the first inner ring 18 and the first

synchronizing ring 19. One of these through holes 23a is shown Fig. 2b.

As regards the synchronization of the second idle gear wheel 8b, the synchronizer 9 has a
single cone design. The synchronizer comprises the inner clutch cone ring 15 and a

second blocking ring 26. These rings are further fllustrated in an enlarged view in Fig. 2¢.

As said before, a blocking ring has teeth for blocking a sliding movement of a
synchronizer sleeve arranged externally of the blocking ring. In Fig. 2, movement of the
sleeve 10 is blocked by the second blocking ring 26 when the sleeve 10 is displaced

towards the second idle gear wheel 8b. The slesve 10 is blocked by roof-to-roof contact
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between the teeth 11 of the sleeve 10 and teeth 27 of the second blocking ring 26 unti the
rotational speed is synchronized. Thereafier, the sleeve 10 can be further displaced for

engagement with the second idle gear wheel 8b.

in Fig. 2c the second blocking ring is a further example embodiment of a synchronizing
ring 26 according to the invention. The second blocking ring, hereinafter calied the second
synchronizing ring 26, is designed o be arranged outside of and to abut against the clutch
cone ring, hereinafter called the second inner ring 15, for achieving fricion between an
outer surface 28 of the second inner ring 15 and an inner surface 28 of the second
synchronizing ring 26 during synchronization. The second synchronizing ring 26 has a
plurality of through holes 23b extending from the inner surface 29 to an outer surface 30
of the second synchronizing ring 26 for evacuation of oil from the interface 31 between the
second inner ring 15 and the second synchronizing ring 26. One of these through holes

23b is shown Fig. Zc.

Fig. 3 shows the first synchronizing ring 18 in a perspective view. The through holes 23a
are distributed aglong the circumference of the synchronizing ring 19, In the example
embodiment illustrated in Fig. 3, the synchronizing ring has a first row 40 of said plurality
of through holes 23a arranged along the circumference of the synchronizing ring and a
second row 41 of said plurality of through holes 23a arranged along the circumference of
the synchronizing ring. The first row 40 and the second row 41 are arranged spaced apart
from each other in g direction in parallel with a longitudinal axis 33 of the synchronizing
ring. This direction is also called the longitudinal direction 33 of the synchronizing ring
hereinaiter. Further, said plurality of through holes 233 of the first row 40 and said plurality
of through holes 23a of the second row 41 are arranged alternately along the
circumference of the synchronizing ring 18. The blocking teeth 20 arranged at one end of

the synchronizing ring are also illustrated.

Such a through hole is suitably drilled and has circular shape. Alternatively, any other
suitably method for oblaining the through holes can be used. All through holes can have
the same size or the size may vary between different through holes. The number of
through holes is preferably in the interval 10-100, more preferably 15-60 and often 20-50.
The size of each through hole is preferably within the range 0.5-6 mm in diameter, and
often 2-4 mm in diameter. The number of through holes and the size of each through hole

are suitably adapied to the size of the synchronizing ring.
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The ares of the inner surface 22 of the synchronizing ring covered by said plurality of
through holes is suitably within the range 3-30 %, and preferably 5-15 %, of the {otal area
of the inner surface 22 of the synchronizing ring 19. In other words; the fotal area of the
through hole openings at the inner surface of the synchronizing ring can be within the
range 3-30 %, and preferably 5-15 %, of the total area of the inner surface including both

the through hole openings and the surface parts without through hole openings.

Fig. 4 is a plane view of the synchronizing ring in Fig. 3 and Fig. 4b is a side view of the
synchronizing ring. Fig. 4 is partly cut along A-A as also indicated in Fig. 4b to show some

of the through holes 23a.

As can be seen from Fig. 4, a longitudinal extension direction 50 of each of said plurality
of through holes 23a preferably deviates with an angle a, where 0<0<80°, from a radial
direction 51 passing through the centre 32 of the synchronizing ring 19 when looked at the
synchronizing ring in a direction in parallel with the longitudinal axis 33 of the
synchronizing ring 19. The angle o is suitably in the range 5-45°, preferably in the range
10-40°, and more preferably in the range 15-35°. Ali through holes can have the same

angle g or the angle may vary between different through holes.

The synchronizing ring 19 has an intended rotational direction 34 in operation. Looked at
the synchronizing ring in the longitudinal direction 33 of the synchronizing ring 18, each of
said plurality of through holes 23a suitably has the longitudinal extension direction 50
pivoted or inclined with the angle o in the opposite direction to the intended rofational
direction 34 relative o the radial direction 51 passing through the cenire 32 of the
synchronizing ring 18. This means that when the synchronizing ring 19 rotates an oil inlet
opening 35 of respective through hole 23a on the inner surface 22 of the synchronizing
ring is leading and an oil outlet opening 36 of the respective through hole 23a on the outer

surface 24 of the synchronizing ring is trailing.

Fig. 5 shows the second synchronizing ring 26 in a perspective view. Figs. 6 and 6b show
the synchronizing ring 26 in a partly cut plane view and a side view. This synchronizing
ring is a blocking ring o be used together with the cluich cone ring 15 in the single cone
design illustrated in Fig. 2c, whereas the first synchronizing ring 19 illustrated in Figs. 3, 4
and 4b is a blocking ring to be used together with the inlermediate ring 18 in the double

cone design illustrated in Fig. 2b. Both the first synchronizing ring 19 and the second
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synchronizing ring 26 have so-called blocking teeth 20, 27 for interaction with the sleeve
10. As regards further details of the second synchronizing ring 26 illustrated in Figs. 5, 6
and &b, reference is made to the description hereinabove for the first synchronizing ring,

since these fealures are similar to the both synchronizing rings.

The synchronizing ring 19, 26 may have a first intended rotational direction 34 and second
intended rotational direction 34" in operation. This is further illustrated in Figs. 7 and 8 for
the first synchronizing ring 19. In this case, looked at the synchronizing ring in a direction
in parallel with the longitudinal axis 33 of the synchronizing ring, the longitudinal extension
direction 50 of each through hole of g first sef 60 of said plurality of through holes 23a is
preferably pivoted with the angle o in the opposite direction o the first intended rotational
direction 34 relative to the radial direction 51 passing through the centre 32 of the
synchronizing ring, and the longitudinal extension direction 50" of each through hole of g
second set 61 of said plurglity of through holes 23a’ is preferably pivoted with the angle o
in the opposite direction fo the second intended rotational direction 34’ relative o the
radial direction 51’ passing through the centre 32 of the synchronizing ring. In other words;
the longitudinal extension direction of some of the through holes 23a can be adapled to
the first infended rofational direction 34 and the longitudinal extension direction of other

through holes 238’ can be adapted to a second opposite rotational direction 34°,

Figs. 7 and 7b show a variani of the first synchronizing ring illustrated in Fig. 3. This
synchronizing ring 19 has one row of through holes 23a, 23a’. The synchronizing ring 19
has a first set 60 of through holes adapted to the first rotational direction 34 and a second
set 61 of through holes 233" adaptad to the second opposite rotational direction 34°. As
Hiustrated, the longitudinal exiension direction of each other through hole 23a can be
adapted fo the first rotational direction 34 and the longitudinal exiension direction of each

other through hole 23a’ can be adapted to the second rotational direction 34’

Figs. 8 and 8b show a further variant of the first synchronizing ring lustrated in Fig. 3.
This synchronizing ring 19 has two rows of through holes 23a, 23a". The synchronizing
ring 19 has a first set 60 of through heles 23a adapted to the first rotational direction 34
and a second set 61 of through holes 232" adapted to the sscond opposite rotational
direction 34’. The first set 60 can be arranged in a first row 40 along the circumference of
the synchronizing ring 19 and the second set 61 can be arranged in g second row 41

along the circumference of the synchronizing ring 19. The first row 40 and the second row
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41 are arranged spaced apart from each other in the longitudinal direction 33 of the
synchronizing ring 19. As illustrated, the longitudinal extension direction of each through
hole 23a of the first row 40 can be adapted io the first rotational direction 34 and the
longitudinal extension direction of each through hole 238’ of the second row 41 can be

adapted 1o the second rotational direction 34,

Fig. & shows a further variant of the synchronizing ring illustrated in Fig. 3. In addition o
the angle a present between the longitudinal extension direction of the through hole and
the radial direction passing the centre of the synchronizing ring, described for example
embodiments of the first synchronizing ring and the second synchronizing ring
hereinabove, as illustrated for one of the through holes 238" in Fig. 9, the outlet opening
36 on the outer surface 24 and the inlet opening 35 on the inner surface 22 of the through
hole 23a” can be displaced relative to each other in the longitudinal direction 33 of the
synchronizing ring. {See also Figs. 3 and 4 as regards the inner and outer surfaces 22,
24.) Thereby, the longitudinal exiension direction 507 of the through hole 23a” forms an
angle B, where 30<3<80°, relative io the longitudinal direction 33 of the synchronizing ring,
when looked at the synchronizing ring in radial direction towards the centre 32. The angle

§ is preferably in the range 40-85°, and often 60-80°.

it is to be understood that the present invention is not limited to the embodiments
described above and Hiustrated in the drawings; rather, the skilled person will recognize
that many changes and meodifications may be made within the scope of the appended
claims. For example, the invention can be applied in a synchronizer having a triple cone

design.
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CLAIMS

1.

A synchronizing ring (19; 26} for a synchronizer (9) having an inner ring (18; 15),
the synchronizing ring being designed to be arranged ouiside of and o abut
against the inner ring for achigving friction between an outer surface (21; 28) of the
inner ring (18; 15} and an inner surface (22; 28) of the synchronizing ring during
synchronization, characterized in that the synchronizing ring {19; 26} has a
plurality of through holes (23a; 23b) extending from the inner surface (22; 29} to an
outer surface (24; 30) of the synchronizing ring for evacuation of oil from the

interface (25; 31) between the inner ring and the synchronizing ring.

A synchronizing ring according to claim 1, characterized in that the synchronizing
ring (18; 26) is a blocking ring having teeth (20; 27) for blocking a sliding
movement of a synchronizer sleeve (10} arranged extemnally of the synchronizing

ring.

A synchronizing ring according fo claim 1 or 2, characterized in that a
longitudinal exiension direction (50) of each of said plurality of through holes {23a)
deviates with an angle «, where 0<a<90°, from a radial dirgction (51) passing
through the centre (32} of the synchronizing ring when looked at the synchronizing

ring in a direction in paraliel with a longitudinal axis (33) of the synchronizing ring.

A synchronizing ring according to claim 3, characterized in that the angle a is in
the range 5-45°.

A synchronizing ring according o claim 3, characterized in that the angle ais in
the range 10-40°.

A synchronizing ring according to claim 3, characterized in that the angle a is in

the range 15-35".

A synchronizing ring according to any of claims 3-8, characterized in that the
synchronizing ring (19; 26) has an intended rotational direction (34) in operation,

and when looked at the synchronizing ring in the direction in paraliel with the
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12

longitudinal axis (33) of the synchronizing ring, the longitudinal exiension direction
(560) of each of said plurality of through holes (23a) is pivoted with the angle a in
the opposite direction {o the intended rotational direction {34) relative o the radial

direction (51} passing through the cenire {32) of the synchronizing ring (19; 26).

A synchronizing ring according o any of claims 3-8, characterized in that the
synchronizing ring (18} has a first intended rotational direction (34) and second
intended rofational direction (34’) in operation, and when locked at the
synchronizing ring in the direction in parallel with the longitudinal axis {33) of the
synchronizing ring, the longitudinal extension direction (50) of each through hole of
a first set (60) of said plurality of through holes (233} is pivoted with the angle a in
the opposite direction {o the first intended rotational direction (34) relative to the
radial direction (51) passing through the centre (32} of the synchronizing ring, and
the longitudinal extension direction (50') of each through hole of a second set (61)
of said plurality of through holes {23a'} is pivoted with the angle « in the opposite
direction fo the second intended rotational direction (34') relative o the radial

direction (51') passing through the centre (32) of the synchronizing ring.

A synchronizing ring according to any preceding claim, characterized in that the
synchronizing ring (19) has a first row (40) of said plurality of through holes (23a)
arranged along the circumference of the synchronizing ring and a second row (41)
of said plurality of through holes {(23a") arranged along the circumference of the
synchronizing ring, the first row and the second row being arranged spaced apart
from each other in a direction in parallel with a longitudinal axis (33) of the

synchronizing ring.

A synchronizing ring according to claim 9, characterized in that said plurality of
through holes (23a) of the first row and said plurality of through holes (238’) of the
second row being arranged alternalely along the circumference of the

synchronizing ring (19).

A synchronizing ring according to any preceding claim, characterized in that the
area of the inner surface (22) of the synchronizing ring covered by said plurality of
through holes (23a) is within the range 3-30 % of the total area of the inner surface

{22) of the synchronizing ring.
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12. A synchronizing ring according to any preceding claim, characterized in that the
area of the inner surface (22} of the synchronizing ring coverad by said plurality of
through holes (23a) is within the range 5-15 % of the total area of the inner surface

(22) of the synchronizing ring.

13. A synchronizing ring according to any preceding claim, characterized in that the
size of each of said plurality of through holes (23a; 23b} is within 0.5-6 mm in

diameter.

14. A synchronizing ring according to any preceding claim, characterized in that the
size of each of said plurality of through holes (23a; 23b) is within 2-4 mm in

diameter.

15. A synchronizer (9) for a vehicle transmission (1), the synchronizer comprising a
synchronizing ring (19; 26} and an inner ring (18; 15), the synchronizing ring being
arranged outside of and to abul against the inner ring for achieving friction
between an outer surface (21; 28} of the inner ring and an inner surface (22; 29} of
the synchronizing ring during synchronization, characterized in that the
synchronizing ring has a plurality of through holes {23a; 23b) extending from the
inner surface (22; 29) fo an outer surface (24; 30) of the synchronizing ring for
evacuation of ol from the interface (25; 31) between the inner ring and the

synchronizing ring.

16. A synchronizer according to claim 15, characterized in that a longitudinal
extension direction (50} of each of said plurality of through holes deviates with an
angle o, where 0<g<80°, from a radial direction {51} passing through the centre
{32) of the synchronizing ring when looked al the synchronizing ring in a direction

in paraliel with a longitudinal axis (33) of the synchronizing ring.

17. A synchronizer according to claim 16, characterized in that the synchronizing
ring {(19; 26) has an intended rolational direction (34} in operation, and when
looked at the synchronizing ring in the direction in parallel with the longitudinal axis

{33) of the synchronizing ring, the longitudinal extension direction of each of said
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plurality of through holes (233} is pivoted with the angle o in the opposite direction
to the intended rotational direction (34) relative to the radial direction (51) passing

through the cenire (32) of the synchronizing ring (19; 26).

18. A synchronizer according fo any of claims 15-17, characterized in that the
synchronizer {8) comprises a sleeve {10} for connecting a shaft (4) and a gear
wheel (83; 8b) journaled on the shaft to each other, the synchronizing ring (19; 28}
being & blocking ring having teeth (20; 27} for blocking g sliding movement of the

synchronizer sleeve (10) arranged externally of the blocking ring.

19. A synchronizer according {o any of claims 15-18, characterized in that the inner

ring (15} is a clutch cone ring.

20. A synchronizer according to any of claims 15-18, characterized in that the
synchronizer comprises an internal ring (17) and the inner ring (18) is an

intermediate ring arranged outside of the internal ring.
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