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RANGE GEARBOX FOR MOTOR VEHICLES
HAVING AN AXJALLY SHIFTABLE RING GEAR

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

The present invention relates to a range gearbox for
motor vehicles, to be joined to the output side of a main
gearbox and comprising a planetary gear set with a sun
gear mounted on an input shaft and engaging planetary
gears, which are carried on a planetary gear carrier
joined to an output shaft and which engage a ring gear
which can be locked by engaging means either against
rotation relative to said housing to establish reduction
ratio drive between the input shaft and the output shaft,
or against rotation relative to the input and output shafts
to establish direct drive between the shafts.

Vehicle transmissions consisting of a basic gearbox
and a range gearbox joined to the output side thereof
are quite common particularly in heavy trucks, to pro-
vide a large number of gear ratios and make it possible
to operate the engine at a favourable rpm under varying
loads and speeds. A four-speed basic gearbox and a
two-speed range gearbox thus provide a total of eight
gear ratios.

In a range gearbox of the type described in the intro-
duction, in a known design the ring gear is joined to a
ring gear carrier, which is rotatably mounted on the
output shaft. To engage the lower speed range, an en-
gaging sleeve which is axially displaceable but non-rota-
table in relation to the ring gear carrier, is slid into
engagement with an engaging ring, which is fixed to an
intermediate wall which is rigidly joined to the range
gearbox housing. Engagement of the higher range, i.e.
direct drive, is accomplished by bringing the engaging
sleeve into engagement with an engaging ring which is
fixed to the output shaft.

This gearbox contains a number of components
which must be dimensioned with regard to the high
load on the planetary gear due to the so-called twisted
torque between the planetary gear carrier and the ring
gear when operating in the higher range mode. The
twisted torque is transmitted via the planetary gear
carrier, the output shaft, the engaging ring, the engag-
ing sleeve and the ring gear carrier back to the ring
gear. Due to the fact that so many components must be
dimensioned for heavy loads, the range gearbox will be
relatively expensive. Its axial space requirements are
also great.

In another known range gearbox, the ring gear itself
1s used as the engaging sleeve. The ring gear IS ma.lly
displaceable into engagement with engaging rmgs In
front of and behind the planetary gear. While it is true
that this design eliminates some of the components in
the gearbox described above, several disadvantages are
created, however. In the first place, the planetary gear
set must be placed farther back than in the above de-
scribed design in order to make room for a synchroniz-
ing engaging ring in front of the planetary gear set,
which means that the “overhang” will be greater, i.e.
the length of the main shaft (input shaft) between the
bearing on the input side and the inner shaft end with
the sun gear. Since the planetary gear set serves as an
inner bearing point for the output shaft, it is desirable to
keep the overhang as small as possible, since bending of
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the main shaft will displace the planetary gear set from
its 1deal position. These displacements increase with
increasing overhang and can cause skewing of the gears
resulting in poor tooth engagement. Secondly, the en-
gaging rings and synchronizing devices must be
adapted to the diameter of the ring gear, which means,
for example, that they will be so large in diameter that
it will not be possible to use the same components as in
the basic gearbox.

The purpose of the present invention is to achieve a
range gearbox of the type described by way of introduc-
tion, which can be constructed using fewer compo-
nents, and in particular fewer components subjected to
twisted torque, than in the first mentioned known range
gearbox, while at the same time maintaining minimal
overhang and the possibility of using standard compo-
nents for the synchronization.

This is accomplished according to the invention by
the ring-gear being non-rotatably coupled to an engag-
ing sleeve serving as a ring gear carrier and mounted
concentrically to the output shaft, said engaging sleeve
being axially displaceable between a first engagement
position in which it establishes a non-rotatable coupling
between the ring gear and the output shaft, and a-
second engagement position, in which it establishes a
non-rotatable coupling between the ring gear and the
housing.

In the embodiment according to the invention the
engaging ring for the high range can be rigidly joined to
the hub of the planetary gear carrier, which means that
the twisted torque will be transmitted from the plane-
tary gear carner to the ring gear only via the engaging
ring and the engaging sleeve. The engaging ring for the
low range can be securely joined to the rear end wall of
the housing, thus eliminating the need for the previ-
ously mentioned intermediate wall. This, together with
the absence of, on the one hand, a ring gear carrier
rotatably mounted on the output shaft and, on the other
hand, an engaging ring securely joined to the output
shaft, provides a gearbox of optimum shortness in the
axial direction. The design makes it possible to use an
engaging sleeve with a smaller diameter than the ring
gear, with the direct result being that the shifting fork,
the synchronizing cones and the engaging rings will be
smaller and less expensive than in the known design,
where the ring gear itself is used as an engaging sleeve.

The invention will be described in more detail below
with reference to an example shown in the accompany-
ing drawing. The FIGURE shows a longitudinal sec-
tion through the upper half of a range gearbox joined to
a basic gearbox.

In the FIGURE, 1 designates the rear portion of the
housing of a basic gearbox to which there is securely
bolted a flange 2 on the forwardly open housing 3 of a
range gearbox. The rear wall 4 of the housing 1 thus
forms the front end wall of the range gearbox 3. The
basic gearbox has an output shaft § which is mounted in
a bearing 6, and extends into the housing 3 of the range
gearbox. The shaft § forms the input shaft of the range
gearbox, which i1s coupled via a planetary gear set,
generally designated 7, to an output shaft 8 provided
with a flange for connection to the vehicle propeller
shaft.

The planetary gear set 7 comprises a sun gear 9 se-
curely joined to the input shaft 5. The sun gear 9 en-
gages planetary gears 10, which are mounted on shafts
11 carried by a planetary gear carrier 12, which is, in
turn, non-rotatably mounted via splines 13 on the output
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shaft 8. The planetary gears 10 engage a ring gear 14,
which has internal splines 15 in engagement with exter-
nal splines 16 on an annular flange 17 which is made in
one piece with an engaging sleeve 18. A lock ring 19 in
a groove in the ring gear fixes these parts axially. The
sleeve 18 is axially displaceable with the aid of a shifting
fork (not shown) coupled to the vehicle shift mecha-
nism.

The engaging sleeve 18 has internal teeth 20, which in
the position shown in the FIGURE, engage corre-
sponding teeth on an engaging ring 21, which is non-
rotatably joined by means of splines 22 to the hub of the
planetary gear carrier. The engaging ring 21 is made
with a synchronizing cone 23 which carries a synchro-
nizing ring 24 in engagement with the teeth 20 of the
engaging sleeve 18. A corresponding toothed engaging
ring 25 with a synchronizing cone 26 carrying a syn-
chronizing ring 27 is securely fixed to the rear end wall
of the range gearbox housing 3 by an annular plate 28,
having external teeth 29 which engage teeth 30 formed
on the inside of the housing 3 and having internal teeth
31 which engage the teecth of the engaging ring 25.

The teeth 20 of the engaging sleeve 18 have recesses
32 and 33, intended to hold an annular spring 34 which
is mounted between the synchronizing rings 24 and 27.
The function of this spring 34 is to transmit the engag-
ing force from the sleeve 18 to the synchronizing rings
during shifting. The recesses 32 and 33 thus form in
principle a pair of annular grooves between which the
spring 34 is moved when shifting gear range, the spring
being compressed during the shifting movement by the
ridge 35 formed between the recesses or grooves.

In the position of the engaging sleeve 18 shown in the
FIGURE, the ring gear 14 is locked against rotation
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relative to the planetary gear carrier 12 by the teeth of 35

the engaging sleeve 18 engaging the teeth of the engag-
ing ring 21. The planetary gear set is thus locked, estab-
lishing direct drive between the input shaft and the
output shaft. When the engaging sleeve 18, and with it
the ring gear 14, are displaced to the right in the FIG-
URE, the sleeve 18 is first released from the teeth of the
engaging ring 21. After being displaced a certain dis-
tance, the ring spring 34 strikes the opposite synchroniz-
ing ring 27 and presses it against the cone 26 of the
engaging ring 28, initiating the braking of the engaging
sleeve and the ring gear. During the continued displace-
ment of the sleeve 18, the spring 34 is compressed by the
interaction of the inclined edge surfaces of the groove
33 and the spring 34 and is finally displaced over the
ridge 35 to the groove 32. In this position, the synchro-
nizing operation is complete and the engaging sleeve
can be brought into engagement with the engaging ring
25 to lock the ring gear 14 to the housing.

What is claimed is:

1. Range gearbox for motor vehicles, intended to be
joined to the output side of a main gearbox and compris-
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ing a housing enclosing a planetary gear set with a sun
gear mounted on an input shaft and engaging planetary
gears, which are carried on a planetary gear carrier
joined to an output shaft and which engage a ring gear
which can be locked by engaging means either against
rotation relative to said housing to establish reduction
ration drive between the input shaft and the output shaft
or against rotation relative to the input and output shafts
to establish direct drive between the shafts, character-
ized in that the ring gear is non-rotatably and axially
fixedly coupled to an engaging sleeve serving as a ring
gear carrier that shifts the ring gear axially, said engag-
ing sleeve being mounted concentrically to the output
shaft, said engaging sleeve being axially displaceable
with the ring gear and relative to the planetary gear
carrier between a first engagement position in which 1t
establishes a non-rotatable coupling between the ring
gear and the output shaft, and a second engagement
position, in which it establishes a non-rotatable coupling
between the ring gear and the housing.

2. Range gearbox according to claim 1, characterized
in that the engaging sleeve in ocne engagement position
engages a first engaging ring fixed in relation to the
planetary gear carrier and in the other engagement
position engages a second engaging ring fixed in rela-
tion to the housing.

3. Range gearbox according to claim 2, characterized
in that the engaging rings are made with synchronizing
cones directed towards each other, and each cooperat-
ing with an individual synchronizing ring which en-
gages the engaging sleeve.

4. Range gearbox according to claim 3, characterized
in that each of the synchronizing rings can be pressed
against its respective synchronizing cone with the aid of
a ring spring arranged between the cones, said ring
spring in one engagement position being placed in a first
internal ring groove in the engaging sleeve and, upon
displacement of the engaging sleeve to the second en-
gagement position, is shifted over to a second internal
groove in the sleeve by the synchronizing ring active in
the second position.

5. Range gearbox according to claim 1, characterized
in that the engaging sleeve has an annular flange with
external splines which engage internal splines in the ring
gear, and that the engaging sleeve is fixed axially rela-
tive to the ring gear by means of a lock ring mounted in
a groove in the ring gear.

6. Range gearbox according to claim 1, characterized
in that the engaging sleeve extends within and carries
the ring gear by engagement with inner surfaces of the
ring gear.

7. Range gearbox according to claim 6, characterized
in that the engaging sleeve is of smaller diameter than

the ring gear.
rE * * * *
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