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(57) Abrege/Abstract:
he Invention relates to a synchronization unit for a positive dual clutch. Such a synchronization unit is known, having a sleeve

carrier (2) that is axially and rotationally fixed to an output shaft and a shifting sleeve (6) that is rotationally fixed and axially
displaceable relative to the sleeve carrier, and having two frictionally acting synchronous clutches (5) associated with the opposite
axial sides and one clutch wheel each. According to the invention the synchronization rings of the synchronization clutch on the
sleeve carrier side and the sleeve carrier comprise axially interlocked circumferential segments. The invention can be used Iin gear

transmissions In motor vehicles.
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(57) Abstract: The mvention relates to a synchronization unit for a positive dual clutch. Such a synchronization unit 1s known,
having a sleeve carrier (2) that 1s axially and rotationally fixed to an output shaft and a shifting sleeve (6) that 1s rotationally fixed
and axially displaceable relative to the sleeve carrier, and having two frictionally acting synchronous clutches (5) associated with
the opposite axial sides and one clutch wheel each. According to the mvention the synchronization rings of the synchronization
clutch on the sleeve carrier side and the sleeve carrier comprise axially mterlocked circumierential segments. The mvention can be

used 1n gear transmissions in motor vehicles.

(57) Zusammenfassung:

[Fortsetzung auf der ndachsten Seite/



CA 02811152 2013-03-12

WO 2012/03481°7 A1 MU A0N A0 G R0 O

Veroftentlicht:

—  mit internationalem Recherchenbericht (Artikel 21 Absatz

3)

Synchronisationseinheit fiir eine formschliissige Doppelschaltkupplung. Fine derartige Synchronisationseinheit mit einem mit ei-
ner Arbeitswelle axial und drehfest verbundenen Mutfentrager (2) sowie mit einer relativ zu dem Muffentrager drehfesten und axi-
al verschiebbaren Schaltmuffe (6), sowie mit zwel reibschliissig wirksamen Synchronkupplungen (5), die den gegeniiberliegenden
Axialseiten und jeweills emnem Schaltkupplungsrad zugeordnet sind, ist bekannt. Erfindungsgemall weisen muffentragerseitige
Synchronringe der Synchronkupplung und der Muffentrager axial ineinandergefiigte Umfangsabschnitte auf. Einsatz fiir Zahnrad-

getriebe von Kraftfahrzeugen.
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Description

Synchronization unit for a positive dual clutch

P

The invention relates to a synchronization unit for a

positive dual clutch, 1n particular for a gearwheel

mechanism, having a sleeve carrier which i1s connected axially

and fixedly to a working shaft so as to rotate with 1t, and

having a selector sleeve which 1s fixed rotationally and can
be displaced axially relative to the sleeve carrier, and

having two frictionally acting synchronizer clutches which

are assigned to opposite axial sides of the sleeve carrier

and in each case one clutch gear, each synchronizer clutch

having a multiple disk assembly, and having a plurality of

pressure pieces which are arranged distributed over the

o~

circumference of the sleeve carrier and are mounted 1n an

axially adjustable manner by way of the selector sleeve for

loading one or the other synchronizer clutch.

gr——

A synchronization unit of this type 1s known ifrom D

L*]

32 08 945 Al. The known synchronization unit 1is provided for

a positive dual clutch of a gearwheel mechanism which 1s
used, 1in particular, 1in the automotive field. The Kknown

synchronization unit has a working shaft which is designed as

a gear mechanism shaft and on which the sleeve carrier 1s

"arranged 1in a rotationally and axially fixed manner. The

sleeve carrier 1is surrounded in a rotationally fixed manner

by a selector sleeve which can be moved axially relative to
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the sleeve carrier. In each case one clutch gear which 1s

fastened to a corresponding gearwheel of the gearwheel

P

mechanism 1s provided on opposite axial sides of the sleeve

carrier. The sleeve carrier 1s assigned two axially movably

P

mounted synchronizer rings of two synchronizer clutches which

are arranged so as to lie opposite one another, which

synchronlizer rings can be displaced axially by pressure

pieces which are mounted on the sleeve carrier. A multiple

disk assembly 1s arranged between each synchronizer ring and

the adjacent clutch gear, which multiple disk assembly 1s

pressed together by corresponding axial pressure loading of

the respective synchronizer ring and can thus transmit a

F

torque frictionally to the clutch gear. The movement of the

pressure piece 1s carried out by axial displacement of the

selector sleeve which can be moved via a manual linkage or
the 1like. After rotational speed equalization has Dbeen

carried out between synchronizer ring and associated clutch

gear, the selector sleeve is displaced to such an extent that
a positive rotational drive can Dbe achieved Dbetween
synchronizer ring and clutch gear. For this purpose, the
selector sleeve 1is provided with an inside axial toothing
system. On the same pitch circle diameter, the clutch gear
and the associated synchronizer ring have complementary

external toothing systems which are likewise configured as

pr—

axial toothing systems. The construction and function of the

synchronizer clutch for the other axial side of the sleeve
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carrier correspond to the described construction and the

described function.

It 1s an object of the invention to provide a

F

synchronization unit of the type mentioned at the outset,

which synchronization unit has a reduced axial overall length

1n comparison with the prior art.

This object 1s achieved by virtue of the fact that
sleeve-carrier-side synchronizer rings of the synchronizer

clutch and the sleeve carrier have axially 1indented

circumferential sections. As a result, the synchronizer rings

and the sleeve carrier engage axially into one another, the
sleeve carrier and/or  the synchronizer  rings having

complementary axial cutouts and/or axial projections. As a

result of the solution according to the 1invention, the
synchronizer rings and the sleeve carrier are nested axilally
inside one another, which results 1n a reduced axial overall

length for this functional unit, 1n relation to a rotational

axis of the working shaft. As a result, 1t 1s possible to
design the entire synchronization unit with a reduced axial

overall length. The solution according to the 1invention 1s

suitable in a particularly advantageous way for gearwheel
mechanisms of machines or of motor vehicles such as passenger
vehicles, trucks or commercial vehicles.

In one refinement of the 1nvention, the sleeve

carrier 1s provided with a plurality of axial cutouts which

are arranged distributed over its cilrcumference and are open
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in an alternating manner toward opposite end sides of the

sleeve carriler. The cutouts which are arranged offset with

respect to one another 1n the circumferential direction and

F

are open toward opposite end sides of the sleeve carrier

serve to recelve both synchronizer rings from the respective

opposite axial end sides.

In a further refinement of the 1nvention, each

synchronizer ring 1s provided with a number of external
toothing sections which corresponds to the number of axial

cutouts of an end side of the sleeve carrier, which toothing

sections are fitted axially and radially into the cutouts. As

P

a result of this refinement, the synchronizer ring does not

have to be provided with an external toothing system over 1ts

entire circumference. Rather, it 1is sufficient to provide the

axial external toothing system over a considerably reduced

circumferential length which 1S adapted to the

circumferential length of the cutouts of the sleeve carrier.

F

As a result, the production of the synchronizer rings 1S

simplified and 1s 1inexpensive. Each synchronizer ring
preferably has a carrier ring, from which the external
toothing sections project radially to the outside and, 1n the
mounted state, protrude 1into the cutouts of the sleeve
carrier. The circumferential length of the external toothing

sections 1is smaller than the circumferential extent of the

corresponding axial cutout of the sleeve carrier, 1n order to

make a certain mobility of the synchronizer ring possible 1in
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the circumferential direction relative to the sleeve carrier.
Accordingly, the external toothing sections are
advantageously arranged 1in the associated cutouts with play

1n the circumferential direction.

In a further refinement of the 1i1nvention, the
selector sleeve has an axial 1nner toothing system which 1s

complementary with respect to the external toothing sections

and 1s recessed 1n sections 1n the region of the external

toothing sections of each synchronizer ring and at the radial

level of the cutouts of the sleeve carrier. This refinement

1s necessary, 1n order to avoilid a positive connection to the

—

synchronizer rings 1n a neutral position of the selector

ey,

sleeve. The mobility of the synchronizer rings would be

impalred as a result.

In a further refinement of the 1invention, the
recessed regions of the selector sleeve are provided from
opposite end sides in a complementary manner with respect to

F

the cutouts of the sleeve carrier such that they alternate

and are distributed over the circumference. This ensures, 1n

the neutral position of the selector sleeve, that the
selector sleeve is not positively connected to either of the

two synchronizer rings. The sleeve carrier has its full axial

length in the circumferential direction between the cutouts,
which full axial length is provided continuously with an

axlial external toothing system.

In a further refinement of the invention, both the
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sleeve carrier and the selector sleeve which 1s arranged on

the sleeve carrier 1n a rotationally fixed and axially
movable manner have complementary axial toothing sections

which extend over the entire axial length of sleeve carrier

and selector sleeve, the axial toothing sections belng

provided, as viewed 1n the cilircumferential direction, between

i
—

the cutouts of the sleeve carrier and the recessed regions of

the 1nternal toothing system of the selector sleeve. As a

result, a great axial guilde length between sleeve carrier and

-y

selector sleeve can be achieved, as a result of which tilting

P

moments of the selector sleeve relative to the sleeve carriler

are reduced.

P

In a further refinement of the 1i1nvention, the

pressure pieces are arranged axially adjacently to the

cutouts for the toothing sections in the sleeve carrier. As a

result, the pressure pilieces can act directly axially on the

synchronizer rings.

In a further refinement of the invention, the
pressure pieces comprise ball elements which are loaded by
compression spring and interact with an inside
circumferential groove of the selector sleeve, 1in order to

ensure axial displaceability of the pressure pieces during an

axial movement of the selector sleeve. In the neutral
position of the selector sleeve and the pressure pieces, the

inner circumferential groove of the selector sleeve and the

ball elements of the pressure pieces engage 1nto one another
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and remaln operatively connected to one another even during

F
p—

the synchronization operation. In the case of a further axial

-

displacement of the selector sleeve, 1n order to achieve a

positive connection between the corresponding clutch elements

of the dual clutch, the circumferential groove and the ball

elements of the pressure pieces pass out of engagement with

one another.

result

from the claims and from the following description of

Further advantages and features of the 1nvention

P
p——"

one preferred exemplary embodiment of the invention which 1s

shown by way of the drawings, 1n which:

fig. 1
fig. 2
"1g. 3
fig. 4

shows a perspective, cut-away illustration of one
embodiment of a synchronization unit according to

the invention for a positive dual clutch,

shows the synchronization unit according to fig. 1

from another perspective,

shows the synchronization unit according to figs. 1
and 2 with the omission of an outer selector

sleeve,

shows the synchronization unit according to figs. 1
to 3 with a selector sleeve which 1s displaced into

a positive shifting position,
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fig. 5 shows the synchronization unit according to fig. 4
with a selector sleeve which 1s situated 1in the

neutral position,

fi1g. © shows a sleeve carrier of the synchronization unit

according to figs. 1 to 5,

fig. 7 shows a synchronizer ring of the synchronization

unit according to figs. 1 to 5,

fig. 8 shows the selector sleeve for the synchronization

unit according to figs. 1 to 5, and

fig. 9 shows a greatly enlarged illustration of a detail

of the synchronization unit according to fig. 3

without a selector sleeve.

A positive dual clutch, details of which can be seen
in figs. 1 and 2, 1is provided for a gearwheel mechanism of a

motor vehicle and serves to shift to and fro between two

coaxial, different speed gears of the gearwheel mechanism.

The dual clutch has a synchronization unit according to figs.

1 to 9 which, before a positive shifting operation between a

F

gear mechanism shaft (working shaft; not shown) and one otf

the two speed gears, performs a synchronization of the
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rotational speeds of the gear mechanism shaft and the

corresponding speed gear.

An annular sleeve carrier 2 1s also fastened to the

gear mechanism shaft (not shown) in a rotationally fixed and
axlally secured manner. The speed gears which are coaxial

with respect to the gear mechanism shaft are mounted on the

gear mechanism shaft 1in a rotationally movable manner. In

each case one clutch gear 3 1s connected fixedly to each

speed gear, that 1s to say both 1in a fixed manner so as to
rotate with 1t and in an axially fixed manner. The two clutch
gears 3 are arranged on opposite axial end sides of the

sleeve carrier 2 and 1n each case are at the same axial

spacing from the sleeve carrier 2. In order to synchronize

the corresponding rotational speeds, each axial side 1s

assigned a frictionally acting synchronizer clutch 5 i1n the

form of a multiple disk clutch. Each synchronizer clutch has

an axilally fixed clutch ring (not denoted in greater detail)
in the region of the respective clutch gear 3 and an axially
movable synchronizer ring 4 which bears directly against the

sleeve carrier 2. Each multiple disk assembly 1s provided

with a plurality of inner disks and with outer disks which

are arranged between them, the inner disks being rotationally

fixed to the respective clutch gear 3 and the outer disks
being rotationally fixed to the adjacent synchronizer ring 4.
Both the inner disks and the outer disks are arranged axially

movably coaxially with respect to a rotational axis of the
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gear mechanism shaft and therefore also with respect to a

rotational axis of the dual clutch. In order to mount the
inner disks, each clutch gear 3 has a hub region which

projects axilally toward the sleeve carrier 2 and 1is provided

with an axial external toothing system, on which the 1inner
disks are held 1n a rotationally locking but axially
displaceable manner. For the rotationally fixed holding of
the outer disks o0f each multiple disk assembly, each of the

two synchronizer rings 4 has toothing sections 11 which are

provided with correspondingly designed, axlal 1nternal

toothing systems 13. In addition, the toothing sections 11
are provided with axial external toothing systems 14 which
are recessed axilally and radially to the outside 1n a stepped
manner with respect to the internal toothing systems 13, the
pitch circle diameters of which correspond to the pitch

P

circle diameter of axial external toothing systems of the

F

clutch gears 3 and the pitches of which are designed

identically with respect to the axial external toothing

system of the clutch gears 3.

In order for 1t to be possible to displace the

P

synchronizer rings 4 axially for a corresponding actuation of

b
pr—

the left-hand or right-hand multiple disk clutch, a total ot

six pressure pieces 7 which are held in the sleeve carrier Z

in a rotationally fixed and axially movable manner are

provided distributed uniformly over the circumference of the

gr

sleeve carrier. To this end, a total of six pressure pilece
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cutouts 10 (figs. 6 and 9) are provided in the sleeve carrier

2. Each pressure piece 7 has a ball element 17 which 1s

loaded by compression spring and interacts positively with an

1nside circumferential groove 8 of a selector sleeve 6 which

1s held on the sleeve carrier 2 in a rotationally locking but

axlally displaceable manner. For this rotationally locking

=

driving action but axial displaceability of the selector

sleeve 6 on the sleeve carrier 2, the sleeve carrier 2 1S

provided with an axial external toothing system (not denoted
in greater detail), the pitch circle diameter and pitch of
which correspond to the axial external toothing systems of

the clutch gears 3 and of the toothing sections 11 of the

synchronizer rings 4. In an annularly circumferential manner,
the selector sleeve 6 has a complementary internal toothing
system 15 which is designed as an axial toothing system like

the external toothing system of the sleeve carrier 2. An

actuating linkage of the gearwheel mechanism acts on the

gp—

outside of the selector sleeve in a way which 1s known 1n

principle and is therefore not shown in greater detail.

As can be seen using figs. 3 to 9, the sleeve carrier

2 1is provided, in a manner which 1is distributed over 1its

circumference, with a total of six axial cutouts 9, of which

in each case three axial cutouts 9 are assigned to opposite

axial end sides of the sleeve carrier 2. The 1n each case

—

three axial cutouts 9 of each axial end side of the sleeve

carrier 2 are distributed uniformly over the circumference
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and accordingly have circumferential angles of 120° with

respect to one another. The other axial cutouts 9 on the

F
p—

opposite axial end side are arranged on the circumference of

the sleeve carrier 2 offset by half the circumference between

two axial cutouts, with the result that the overall six axial

cutouts 9 are arranged distributed over the circumference of

F

the sleeve carrier 2 at circumferential angles of 60° in an

alternating manner on the left-hand and right-hand side, 1in
relation to the 1llustration of the drawing, by 1n each case

one axial cutout 9 which 1i1s open toward a left-hand end side

being followed 1n the circumferential direction by an axial
cutout 9 of a right-hand end side of the sleeve carrilier 2 and

in the following course 1in the circumferential direction

again by a left-hand axial cutout. The respective pressure

piece cutout 10 1s provided centrally on half the

F

circumferential length of each axial cutout 9.

The axial cutouts 9 serve to axially receive the

F

toothing sections 11 of the two synchronizer rings 4, one

synchronizer ring 4 being assigned to the left-hand axial end

side and the other synchronizer ring 4 being assigned to the

right-hand axia. end side of the sleeve carriler 2.
Accordingly, each synchronizer ring 4 has three toothing

sections 11 distributed uniformly over 1ts cilircumference.

Fach synchronizer ring 4 is provided with a carrier ring 12,

to the outer circumference of which the toothing sections 11

are fastened so as to project axially to the same axial end
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side. In the exemplary embodiment which i1is shown, the

toothing sections 11 are welded fixedly to the outer

circumference of the carrier ring 12. In other embodiments
(not shown), 1t is provided to form the toothing sections 11

integrally on the carrier ring 12 or to fasten the toothing

sections 11 to the carrier ring with the aid of mechanical

fastening means.

The length of the toothing sections 11 1n the

circumferential direction 1s somewhat smaller than the

P

circumferential length of the axial cutouts 9 of the sleeve

carrier 2, as can be seen using figs. 3, 4 and 9. The

thickness, that 1s to say axial extent of the external
toothing systems 14 of the toothing sections 11 1s smaller
than an axial depth of the associated cutouts.

After mounting of the synchronizer rings 4, the

synchronizer rings therefore do not project axially beyond

the sleeve carrier 2 in the region of their external toothing

F
pr——-

systems 14. The internal toothing systems 13 which are offset

radially to the inside and axially laterally can project

P
p—

axially beyond the cutouts if this 1s required on account of

a specific refinement. The internal toothing system 15 of the

selector sleeve 6 1s likewise provided with cutouts 16 at the

pr—
p—

level of the axial cutouts 9 and therefore at the level of

the external toothing systems 14 of the toothing sections 11

of the synchronizer rings 4, 1n order for 1t to be possible

to achieve the desired synchronization and shifting functions
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desplite the synchronizer rings 4 which are integrated axially

1into the sleeve carrier 2. In fig. 8, the circumferential

groove 8 on the inside of the selector sleeve 6 can also be

seen, 1nto which circumferential groove 8 the ball elements

17 of the pressure pieces 7 engage.

-

The function of the different elements of the dual

clutch does not differ 1in principle from the function of

known dual clutches. In the illustration according to figs.
1, 2 and 5, the selector sleeve 6 is situated in its neutral
position, 1n which both multiple disk clutches 5 are

ventilated and the sleeve carrier 2 rotates with its gear

mechanism shaft independently of the speed gears and the
associated clutch gears 3. As soon as the selector sleeve 6
1s then displaced axially from said neutral position, the
circumferential groove 8 drives the corresponding pressure
pleces 7 1n the sleeve carrier 2 axially wvia the ball
elements 17, as a result of which they exert an axial

p—

pressure force on the carrier ring 12 of the corresponding

synchronizer ring 4. At the same time, corresponding end

g

sections of the internal toothing system 15 of the selector

sleeve 6 which taper acutely 1n a wedge-shaped manner come
into contact with corresponding end sides of the external
toothing systems 14 of the toothing sections 11 and press the
latter positively into an axially aligned orientation. At the
same time, a frictional connection to the adjacent clutch

gear 3 1s built wup via the corresponding multiple disk
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assembly by the axial displacement of the synchronizer ring

4. As soon as the rotational speeds of the clutch gear 3 and

£

O

the sleeve carrier 2 are equalized via the corresponding

multiple disk clutch 5, the selector sleeve 6 1s displaced

completely 1nto its shifting position, with the result that

1t engages axially over the corresponding clutch gear 3 (see

the 1llustration 1in fig. 4). The shifting operation is

—
—

therefore ended. During this axial displacement of the

selector sleeve 6, each ball segment 17 of the pressure

pieces 10 1s pressed out of the inner circumferential groove
3 of the selector sleeve 6 counter to the pressure force of
the 1nner compression spring. A renewed return of the
selector sleeve 6 1nto the neutral position 1s possible by
simple axial displacement, since the <clutch gear 3, the

assoclated synchronizer ring 4 and the sleeve carrier are

held by the selector sleeve 6 1n a rotationally fixed manner
and such that they are aligned axially with their toothing

systems. Here, the pressure pieces 7 are retracted again, by

the ball elements 17 sliding into the circumferential groove
8 agailn during a corresponding axial return movement of the
selector sleeve and being moved back positively axially 1into

the neutral position.



- 16 - H832272S9CA

Patent Clains

1. A synchronization unit for a positive dual clutch,

having a sleeve carrier (2) which is connected axially and

fixedly to a working shaft so as to rotate with 1t, and

having a selector sleeve (6) which 1s fixed rotationally and

can be displaced axially relative to the sleeve carriler, and

having two frictionally acting synchronlizer clutches (3)

which are assigned to opposite axial sides of the sleeve

carrier and 1in each case one clutch (gear (3), each

synchronizer clutch having a multiple disk assembly (5), and

having a plurality of pressure pileces (7) which are arranged

p—

distributed over the circumference of the sleeve carrier (2)

and are mounted in an axially adjustable manner by way of the

selector sleeve (6) for loading one or the other synchronizer

P
g

clutch, wherein sleeve-carrier-side synchronizer rings (4) of

the synchronizer clutch and the sleeve carrier (2) have

axially indented circumferential sections,

characterized in that the sleeve carrier (2) 1s provided with

)

.

a plurality of axial cutouts (9 which are arranged

distributed over 1its circumference and are open 1n an

alternating manner toward opposite end sides of the sleeve
carrier (2, that each synchronizer ring (4) i1s provided with
a number of toothing sections (1l) which corresponds to the

—

number of axial cutouts (9) o¢of an end side of the sleeve

L.

carrier (2), which ftoothing sections are fitted axially and
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radially into the cutouts (9), that the selector sleeve (6)
has an axial 1inner  toothing system (15) which 1s
complementary with respect to the toothing sections (11) and

ﬁ

13 recessed 1n sections 1n the region of the toothing

sections (11) of each synchronizer ring (4) and at the radial

"‘-‘

level of the cutouts (9) of the sleeve carrier (2) and that

the recessed regions (16) of the selector sleeve (6) are made

from opposite end sides 1n a complementary manner with

respect to the cutouts (9) of the sleeve carrier (Z2) such
that they alternate and are distributed OvVer the
circunmference

2 . The synchronization unit according to claim 1,
characterized in that the toothing sections (11) are arranged

in the associated cutouts (9) with play in the

circumferential direction.

3. The synchronization unit according to claim 1 or 2,
characterized in that both the sleeve carrier (2) and the
selector sleeve (6) which 1is arranged on the sleeve carrier
(2) 1in a rotationally fixed and axially movable manner have
complementary axial toothing sections (15) which extend over
the entire axial length of sleeve carrier (2) and selector
sleeve (6), the axial toothing sections beiling provided, as

viewed 1n the circumferential direction, between the cutouts

(9) of the sleeve carrier (2) and the recessed regions (16)

of the 1internal toothing system (15) of the selector sleeve

(6) .
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4, The synchronization unit according to any one of
claims 1 to 3, characterized 1n that the pressure pieces (/)
are arranged axially adjacently to the cutouts (9) for the
toothing sections (l11) in the sleeve carrier (2).

5. The synchronization unit according to c¢laim 4,
characterized in that the pressure pileces (7) comprise ball

elements (17) which are 1loaded by compression spring and

interact with an 1nside circumferential dJgroove arrangement

(8) of the selector sleeve (6), 1in order to ensure axlal

displaceability of the pressure pieces (7) during an axial

movement of the selector sleeve (0).

6. A synchronization unit for a positive dual clutch,

sald synchronization unit comprising:

a sleeve carrier connected for rotation with, and being

axially fixed to, a working shaft, said sleeve carrier

defining a rotational axis and having first and second sides

facing in axial directions away from  one another,

respectively, said sleeve carrier 1including a plurality oI

first circumferentially-extending cutout sections which are

indented 1n the axial direction and disposed adjacent saild

pr——

first side and a plurality of second circumferentially-

extending cutout sections which are indented in the axilal
direction and disposed adjacent said second side;

a selector sleeve connected to said sleeve carrier for
rotation therewith, said selector sleeve being axially

displaceable relative to said sleeve carrier;
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first and second frictionally-acting  synchronizer

clutches, said first synchronizer clutch being disposed

adjacent said first side of said sleeve carrier and adjacent

a first clutch gear, and said second synchronizer clutch
beling disposed adjacent said second side of said sleeve

carrier and adjacent a second clutch gear, each said first

and second synchronizer clutch having a multiple disc

assembly and a synchronizer ring, sald synchronizer ring ot

yr—
—

said first synchronizer clutch 1ncluding a plurality of first

toothed sections corresponding 1in number to said first cutout

J—

sections and said synchronizer ring  of salid second

synchronizer clutch 1ncluding a plurality of second toothed

sections corresponding 1n number to said second cutout

sections, each said first toothed section being axially and

radially fitted within one corresponding first cutout section

and each second toothed section being axially and radially

fitted within one corresponding second cutout section; and

i

a plurality of pressure pleces distributed over a

—

circumference of said sleeve carrier and mounted 1n an

axially adjustable manner thereon, said selector sleeve being
disposed to cause axial adjustment of sald pressure pleces 1n

order to load one of said first and second synchronizer

clutches.

7. The synchronization unit according to claim 6,

wherein said first cutout sections are distributed over a

 amd

circumference of said first side of said sleeve carrier and
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open sidewardly outwardly in the axial direction away from

sald second side of said sleeve carrier, and said second

cutout sections are distributed over a circumference of said

second side of said sleeve carrier and open sidewardly

outwardly in the axial direction away from said first side of

sald sleeve carrilier, said first and second cutout sections

being distributed along said sleeve carrier in a

cilrcumferentially alternating manner with one another.
g . The synchronization unit according to c¢laim 6,

wherein each first toothed section 1s fitted within one

corresponding first cutout section with play in a

.

clrcumferential direction o¢f said sleeve carrlier, and each

second toothed section 1s fitted within one corresponding

second cutout section with play in the circumferential

direction.

9. The synchronization unit according to claim 6,

P

wherein each of said first and second toothed sections

P

includes a plurality of teeth which extend 1n a direction

substantially parallel with the rotational axis, said
selector sleeve 1is annular and 1is disposed 1in surrounding
relation with said sleeve carrier, sald selector sleeve

including an axially-oriented toothing arrangement disposed

on a circumferential 1nner s8i1ide of said selector sleeve

adjacent sald sleeve carrier, sald toothing arrangement

i
—

having 'a shape which 1is complementary to a shape of each of

sald first and second toothed sections of said first and

CA 2811152 2017-11-15
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second synchronizer rings, respectively, and sald selector
sleeve 1includes a plurality of recessed regions disposed
adjacent said first and second toothed sections of said first
and second synchronlzer rings, respectively.

10. The synchronization unit according to c¢laim 9,
wherein saild recessed reglions are disposed radially adjacent

P

sald first and second cutout sections of said sleeve carrier.

11. The synchronization unit according to c¢laim 10,

wherelin sailid selector sleeve has first and second sides

facing 1in axlal directions away from  one another,

respectively, said plurality of recessed regions 1including a

plurality of first recessed regions distributed over an 1nner

clrcumference of said first side of said selector sleeve and

opening sidewardly outwardly in the axial direction away from

P

sald second side of said selector sleeve, and a plurality of

second recessed regions distributed over an inner
circumference of said second side of said selector sleeve and
opening sidewardly outwardly in the axial direction away from

-

sald first side of said selector sleeve, said first and

second recessed regions being distributed along said selector

sleeve 1n a -circum:’ferentially alternating manner with one
another.

12. The synchronization wunit according to claim 6,
wherein said selector sleeve 1s annular and 1s disposed 1in
surrounding relation with said sleeve carrier, saild selector

sleeve 1ncluding a plurality of axially-oriented tocothing
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sections and a plurality of recessed regions disposed on an

p—

inner side of saild selector sleeve adjacent said sleeve

carrier, sald sleeve carrier 1including a plurality of

axlally—-oriented toothing sectilons disposed on an outer side

of said sleeve carrier for engagement with said toothing

—

sections of said selector sleeve, at least some of said

pr—=

toothing sections ©of said selector sleeve are respectively

disposed circumferentlally Dbetween two cilrcumferentially

adjacent ones of said recessed regions and extend over an

entire axlial extent of said selector sleeve, and at least

some of said toothing sections of said sleeve carrier are

respectively dlsposed circumferentially between two

i

circumferentially adjacent ones of said first and second

F

cutout sections of said sleeve carrier and extend over an

p—

entire axial extent of said sleeve carrier.

13. The synchronization wunit according to claim o,

wherein each said pressure piece is disposed axially adjacent

one of said first and second cutout sections.

#1/308106
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