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ABSTRACT

TITLE: Synchronising Device Between Two Revolving Components

The invention relates to a synchronising device between two revolving
components, comprising a clutch (3) between a hub (4) arranged on a shaft (1) ina
rotationally fixed manner and a coupling member (2) that is rotatably mounted in
relation to the hub (4), the clutch (3) having a selector sleeve (5) with an internal
claw gear (6) which extends along the axial length of the selector sleeve (5) and by
means of which claw gear the selector sleeve (5) is mounted in an axially
displaceable manner on a claw rim (9) of the hub (4) and can be slid up onto a claw
rim (9) of the coupling member (2) for coupling purposes. In order to provide
advantageous constructional conditions it is proposed that the hub (4) forms at least
one stop (19) for the selector sleeve (5) on the front side facing away from the
coupling member (2), the stop (19) protruding radially over the claw rim (7) and the

selector sleeve (5) receiving the stop (19) in a frontal stop recess (20).

Fig. 2
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WE CLAIM:

1. A synchronising device between two revolving components, comprising a
clutch (3) between a hub (4) arranged on a shaft (1) in a rotationally fixed manner
and a coupling member (2) that is rotatably mounted in relation to the hub (4), the
clutch (3) having a selector sleeve (5) with an internal claw gear (6) which extends
along the axial length of the selector sleeve (5) and by means of which claw gear the
selector sleeve (5) is mounted in an axially displaceable manner on a claw rim (9) of
the hub (4) and can be slid up onto a claw rim (9) of the coupling member (2) for
coupling purposes, characterized in that the hub (4) forms at least one stop (19) for
the selector sleeve (5) on the front side facing away from the coupling member(2),
the stop (19) protruding radially over the claw rim (7) and the selector sleeve (5)
receiving the stop (19) in a frontal stop recess (20).

2. A synchronising device as claimed in claim 1, characterized in that three stops (19)

are provided which are evenly distributed over the circumference of the hub (4).

Dated this ’fq* day of April, 2014.
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1. Field of the Invention

The invention relates to a synchronising device between two revolving
components, comprising a clutch between a hub arranged on a shaft in a rotationally
fixed manner and a coupling member that is rotatably mounted in relation to the
hub, the clutch having a selector sleeve with an internal claw gear which extends
along the axial length of the selector sleeve and by means of which claw gear the
selector sleeve is mounted in an axially displaceable manner on a claw rim of the
hub and can be slid up onto a claw rim of the coupling member for coupling

purposes.

2. Description of the Prior Art

In variable-ratio gear transmissions with a hub situated on a shaftin a
rotationally fixed manner and a gear wheel which is mounted in a freely rotatable
manner on the shaft, it is common practice to provide a synchronising device with a
cone clutch between the hub and the gear wheel, which comprises a double-cone
ring producing rotational entrainment of the gear wheel, which double-cone ring is
clamped in a force-locked manner between an internal friction ring and a
synchronised disc which is axially adjustable by the selector sleeve in relation to
said friction ring and is associated with the hub. If the selector sleeve is displaced on
the hub within the terms of a coupling engagement, the double-cone ring is
accelerated in a frictionally engaged manner between the internal friction ring and
the outer synchronised disc, and therefore the gear wheel connected in a rotationally
fixed manner to the double-coned ring, to the circumferential speed of the hub by
the axial entrainment of the synchronised disc via spring-loaded thrust elements,
which enables the subsequent unobstructed coupling engagement between the
selector sleeve and the claw rim of the gear wheel. A lock toothing, which is
arranged on the synchronised disc and cooperates with the claws of the selector
sleeve, prevents that the selector sleeve can carry out the axial coupling movement

during the synchronising.
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Similarly, known synchronising devices for clutches between two shafts
operate in the similar way, of which the one carries the hub of the selector sleeve

and the other the coupling member.

Irrespective of whether the synchronising device is used for a variable-ratio
gear transmission or a shiftable shaft coupling, the axial displacement position of the
selector sleeve is determined by a shift fork acting on the selector sleeve, which
requires a constructional determination of the shift fork position in the
disengagement position of the clutch between the hub and the coupling member. It is
known for this purpose (KR 100887848 B1) to arrange the selector sleeve with
projections protruding beyond the internal claw ring, which engage beyond the
radially protruding stops of the claw rim on the hub side. These stops cooperate with
the face end of the claw gear of the selector sleeve, so that the stops protrude beyond
the minimum length of the selector sleeve which is determined by the claw gear of

the selector sleeve, which leads to an increase in the overall length.
SUMMARY OF THE INVENTION

The invention is therefore based on the object of providing a synchronising
device of the kind mentioned above in such a way that an extension can ensure a
reduced overall length for the synchronising device for fixing the shift fork position

for the disengagement position of the clutch with simple constructional measures.

This object is achieved by the invention in such a way that the hub forms at least one
stop for the selector sleeve on the face side facing away from the coupling member,
the stop protruding radially over the claw rim and the selector sleeve receiving the

stop in a frontal stop recess.

Since the selector sleeve must be displaced in only one direction to the
coupling position from a predetermined initial position in the case of synchronising
devices between two rotating components, either between a hub and a gear wheel or
between two shafts, this initial position can be determined constructionally by an
axial stop for the selector sleeve which belongs to the hub and which therefore also

predetermines the position of the shift fork for this selector sleeve position without
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increasing the axial overall length of the synchronising device. The claw rim of the
hub which protrudes radially to the outside beyond the claw rim of the hub engages
in the stop position of the sliding sleeve into the frontal stop recess provided in the
sliding sleeve, so that neither the stop nor the hub needs to protrude axially beyond
the front face of the sliding sleeve in the stop position. An additional factor is that a
stop applied radially to the hub and protruding beyond the claw rim can be produced
in a simple way by means of powder metallurgy without any particular additional
effort concerning the tools, which also applies to the stop recess in the selector
sleeve, so that subsequent machining of these constructional parts for sintered hubs

and selector sleeves for producing the stop or a stop recess can be avoided.

In order to ensure that no torque loading around a transverse axis can occur
on the selector sleeve by the stop of the hub, it is recommended to provide three
stops which are evenly distributed over the circumference of the hub. Since usually
three spring-loaded thrust elements which are displaceable by the selector sleeve are
provided for axial pressurising of the synchronised disc of a cone clutch in the hub
which is provided with a lock toothing, the stops can advantageously be distributed

over the circumference between these thrust elements.
BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS

The subject matter of the invention is shown by way of example in the drawings,

wherein:

Fig. 1 shows a synchronising device for a shiftable shaft coupling in a schematic,
partly elevated view of the front face facing away from the coupling
member, and

Fig.2 shows a sectional view along the line II-II of Fig. 1 on an enlarged scale.
DESCRIPTION OF THE PREFERRED EMBODIMENT

The illustrated synchronising device is provided on a shaft 1, which is
mounted in a freely rotatable manner in relation to the coupling member 2. Said
coupling member 2 can be rotatably mounted on the driven shaft 1 ina variable-ratio

gear transmission and be connected in a rotationally fixed manner to a gear wheel.
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In the illustrated embodiment, the coupling member 2 represents a further shaft
which can be selectively drive-connected by means of a clutch 3 to a hub 4 situated
in a rotationally fixed manner on the shaft 1. The clutch 3 comprises a selector
sleeve 5, which is mounted in an axially displaceable manner via an internal claw
gear 6 on a claw rim 7 of the hub 4 and can be pushed by means of a shift fork 8
onto a claw rim 9 of the coupling member 2, which shift fork is indicated by a dot-

dash line in Fig. 1.

In order to enable actuating the clutch 3 only when the speed of the hub 4
corresponds to the speed of the coupling member 2 to be coupled, a synchronising
device is provided which comprises an internal friction ring 10, an outer
synchronised disc 11 and a double-cone ring 12. The arrangement of the cone clutch
with a double-cone ring is not mandatory however. Whereas the friction ring and
synchronised disc 10, 11 are associated with the hub 4, the double-cone ring 12 is
connected in a rotationally fixed manner to the coupling member 2 via drivers 13
which engage in respective receivers 14 of the coupling member 2. The
synchronised disc 11, which forms a cone clutch with the friction ring 10 and the
double-conquering 12, is mounted in an axially displaceable manner on the hub 4 in
relation to the friction ring 10 and is coupled to the friction ring 10 via drivers 15 for

rotary entrainment.

In order to ensure that the selector sleeve 5 can be brought into engagement
with the claw rim 9 of the coupling member 2 only after a synchronisation of the
rotational speeds of the hub 4 and the coupling member, the synchronised disc 11
which can be twisted in relation to the selector sleeve 5 within limits is provided
with a lock toothing 16 which cooperates with the claw gear 6 of the selector sleeve
5. When the selector sleeve 5 is displaced against the coupling member 2 from its
illustrated middle position, thrust elements 18 which are distributed over the
circumference of the hub 4 and which are coupled via a spring notch 17 to the
selector sleeve 5 are axially pressed against the synchronised disc 11, so that a
frictionally engaged connection is produced between the synchronised disc 11 and

the friction ring 10 on the one hand and the double-cone ring 12 on the other hand,
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with the effect that differences in the rotational speed between the synchronised disc
11 and the coupling member 2 are compensated. Since the front faces of the claw
gear 6 of the selector sleeve 5 are pressed against the lock toothing 16 during this
synchronisation, the engagement of the claw gear 6 of the selector sleeve 5 through
to the claw rim 9 of the coupling member 2 is locked. Only after the reduction in the
frictional torque produced by synchronisation is it possible to utilise the torque for
mutual twisting of the synchronised disc 11 and the selector sleeve 5, which torque
is caused by the roof inclinations of the front faces of the claw gear 6 and the lock
toothing 16 resting on each other in cooperation with the axial actuating force of the
selector sleeve 5, this being in order to introduce the claw gear 6 of the selector
sleeve 5 past the lock toothing 16 of the synchronised disc 11 into the claw rim 9 of

the coupling member 2, thereby completing the coupling process.

As is shown in particular in Fig. 2, the hub 4 comprises at least one stop 19
for the selector sleeve 5 on the front face opposite of the coupling member 2, which
stop 19 protrudes radially beyond the claw rim 7. The selector sleeve 5 is provided
for this purpose with stop recesses 20 on the front side, into which the stop 19
engages in the stop position of the selector sleeve 5. The stop position of the selector
sleeve 5 as shown in Fig. 2 corresponds to the disengagement position of the clutch
3. As a result of the engagement of the stop 19 of the hub 4 in the stop recess 20 of
the selector sleeve 5, nothing changes with respect to the axial overall length of the
synchronising device in comparison with conventional synchronising devices
without stop 19. As a result of the axial stop position of the selector sleeve 5 in the
disengagement position of the clutch, the axial displacement position of the shift
fork 8 is constructionally predetermined for this disengagement position, without

requiring additional measures for this purpose.

In accordance with the embodiment according to Fig. 1, three stops 19 are
evenly distributed about the circumference of the hub 4. The arrangement is made in
such a way that the stops 19 come to lie between the three thrust elements 18 for
axially pressurising the synchronised disc 11, so that rotationally symmetrical
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support conditions are produced for the selector sleeve 5 without impairing the

function of the locking synchronisation.

The stops 19 can advantageously be co-moulded during the production of the
hub 4 by means of powder metallurgy, which allows especially simple production
5  conditions without having to subsequently machine the hub 4 concerning the stops
19. Similarly, the stop recesses 20 of the selector sleeve 20 can be considered when

producing the selector sleeve 5 by means of powder metallurgy.
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