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MULTIPLE AXES PLANETARY TRANSMISSION 

TECHNICAL FIELD 

[0001] The present invention relates to a multiple axes 
planetary transmission Wherein each axis includes a syn 
chroniZer operatively connected betWeen an input clutch and 
a planetary gear set for speed shifting. 

BACKGROUND OF THE INVENTION 

[0002] Vehicle transmissions for use in conventional auto 
mobiles are typically manual- or automatic-type transmis 
sions. Manual transmissions include a clutch pedal and a 
gear shift lever Which must be coordinated by a driver in 
order to select the desired speed. Automatic transmissions 
eliminate the need for a clutch pedal because all speed 
shifting is achieved automatically Within the transmission. 
This is accomplished by means of a torque converter Which 
provides a smooth coupling betWeen the engine and the 
transmission, and hydraulically-actuated clutches Which 
control shifting of planetary gear members. 

[0003] Parasitic losses in the torque converter and poWer 
usage in the pressuriZation of hydraulic ?uid for clutch 
shifting generally results in loWer fuel efficiency for auto 
matic transmission vehicles in comparison to manual trans 
mission vehicles. The development of electronic control 
systems has improved the shifting schedule and shift feel of 
automatic transmissions, and has eased the implementation 
of fourth and ?fth overdrive gears, thereby increasing fuel 
economy. 

[0004] Recently, manual layshaft-type transmissions have 
been provided With automated shifting operation in the 
so-called dual input automated manual layshaft-type trans 
missions. Examples of these con?gurations are shoWn in 
US. Pat. Nos. 6,044,719 and 6,286,381. 

SUMMARY OF THE INVENTION 

[0005] The present invention provides a neW automatic or 
manual planetary transmission arrangement Which includes 
tWo or more axes Within a transmission housing. Each axis 

includes an input friction energy absorbing clutch, a single 
planetary gear set, and a synchroniZer-type coupling ele 
ment. 

[0006] More speci?cally, the invention provides a trans 
mission arrangement for a vehicle, including a transmission 
housing With at least tWo transmission axes extending Within 
the transmission housing. Each of the axes includes an input 
transfer gear engaged With an input clutch, Wherein the input 
clutch is connected to at least one member of a planetary 
gear set. Each axis also includes an output transfer gear 
driven by a member of the planetary gear set, and a 
synchroniZer-type coupling element operatively connected 
betWeen the input clutch and the planetary gear set for 
selectively engaging and disengaging members of the plan 
etary gear set With respect to the input clutch and transmis 
sion housing. 

[0007] Preferably, one of the transmission axes includes a 
reverse speed synchroniZer operatively connected betWeen 
the respective planetary gear sets and output transfer gear for 
selectively reversing rotation of the respective output trans 
fer gear. 
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[0008] The transmission arrangement of the invention 
may be used for a manual or automatic transmission. The 
transmission arrangement may be a four-speed transmission 
having tWo transmission axes, a six-speed transmission 
having three transmission axes, or an eight-speed transmis 
sion having four transmission axes, and so on. 

[0009] In one embodiment, a six-speed transmission has 
three transmission axes. A ?rst axis has components con 
?gured to provide second and ?fth forWard speed ratios. A 
second axis has components con?gured to provide reverse, 
?rst and fourth forWard speed ratios. A third axis has 
components con?gured to provide third and sixth forWard 
speed ratios. 

[0010] Each synchroniZer-type coupling element is con 
?gured to selectively connect one of the planetary gear 
members With the transmission housing or With another one 
of the planetary gear members, Wherein said another one of 
the planetary gear members is connected to an output side of 
the input clutch. 

[0011] The synchroniZer-type coupling elements are selec 
tively prepositioned for speed selection While the respective 
shaft is unloaded before the respective input clutch is 
engaged to shift a load from a loaded axis to the unloaded 
axis. The input clutch on the loaded axis is disengaged as the 
input clutch on the unloaded axis is engaged to achieve 
clutch-to-clutch shifting betWeen axes. 

[0012] The input clutch on one of the axes may be 
identi?ed as an input starting clutch Which launches the 
vehicle from a stopped position, thereby eliminating the 
torque converter. This transmission may also be used With a 
torque converter. 

[0013] By using synchroniZers rather than clutches, cost 
and control complexity may be reduced. In this con?gura 
tion, the synchroniZers and clutches on different axes Would 
be common parts Which Would reduce design and manufac 
turing costs. The synchroniZers are also easier to move than 
the clutch because a clutch requires signi?cant hydraulics 
and multiple components for shifting. The synchroniZers are 
“on-off” clutches Which are controlled electronically, manu 
ally or hydraulically. One-Way clutches are not required to 
smooth the gear shifting because of the clutch-to-clutch 
shifting, but may be used if desired. 

[0014] This transmission arrangement also provides sig 
ni?cant ?exibility. For example, Whereas a dual clutch 
automated transmission cannot skip speeds, the present 
design can skip speeds (i.e., ?rst-to-third, second-to-fourth, 
or third-to-?fth). Also, the direct-drive ratio may be pro 
vided in different gears, depending upon the con?guration of 
the transmission. 

[0015] The axes could be arranged such that the transfer 
gear associated With the second or third axis Would engage 
the transfer gear of the ?rst axis. 

[0016] The above features, objects, aspects and advan 
tages, as Well as other features, objects, aspects and advan 
tages of the invention are readily apparent from the folloW 
ing detailed description of the best mode for carrying out the 
invention When taken in connection With the accompanying 
draWings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] FIG. 1 shows a schematic stick diagram of a 
multiple axes planetary transmission in accordance With an 
embodiment of the invention; 

[0018] FIG. 2 shoWs a schematic lever diagram of the 
multiple aXes planetary transmission of FIG. 1; and 

[0019] FIGS. 3a and 3b shoW charts of tWo sample gear 
ratio progressions corresponding With the embodiment of 
FIGS. 1 and 2. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0020] FIG. 1 shoWs a schematic stick diagram of a 
multiple aXes planetary transmission 10 in accordance With 
the present invention. The transmission 10 includes a trans 
mission housing 12 With transmission aXes 14, 16, 18 
extending Within the transmission housing 12. 

[0021] Along the ?rst aXis 14, an input shaft 20 is con 
nected to an input transfer gear 22. The input transfer gear 
22 is engaged With an input clutch 24, and the input clutch 
24 is connected to at least one member of the planetary gear 
set 26. The planetary gear set 26 includes a sun gear 28, a 
planet carrier assembly (pinion gear) 30, and a ring gear 32. 

[0022] A synchroniZer-type coupling element 34 is opera 
tively connected betWeen the input clutch 24 and the plan 
etary gear set 26 for selectively engaging and disengaging 
the planetary gear set members 28, 30, 32 With respect to the 
input clutch 24 and the transmission housing 12. 

[0023] An output transfer gear 36 is driven by the planet 
carrier assembly 30, and includes a parking gear 38 con 
nected thereto, With an output shaft 40 connected to the 
parking gear 38 and output transfer gear 36. 

[0024] Similarly, the transmission aXis 16 includes a trans 
fer gear 42 engaged With transfer gear 22, an input clutch 44 
engaged With the planetary gear set 46, and a synchroniZer 
type coupling element 48 operatively connected betWeen the 
input clutch 44 and the planetary gear set 46 for selectively 
engaging and disengaging planetary gear set members 50, 
52, 54 With respect to the input clutch 44 and transmission 
housing 12 for gear shifting. 

[0025] The transmission aXis 16 also includes a reverse 
speed synchroniZer 56 operatively connected betWeen the 
planetary gear set 46 and the output transfer gear 58 for 
selectively reversing rotation of the output transfer gear 58 
by moving the synchroniZer 56 to the right, as vieWed in 
FIG. 1, to operatively interconnect the boXes marked With 
an “R”. 

[0026] The third transmission aXis 18 includes an input 
transfer gear 62 Which is engaged With an input clutch 64. 
The input clutch 64 is connected to the planetary gear set 66, 
and a synchroniZer-type coupling element 68 is operatively 
connected betWeen the input clutch 64 and the planetary 
gear set 66 for selectively engaging and disengaging mem 
bers 70, 72, 74 With respect to the input clutch 64 and 
transmission housing 12 for gear changes. The planetary 
gear member (planet carrier assembly member) 72 is con 
nected to the output transfer gear 76. 

[0027] The ratio shifting sequence is such that one clutch 
is engaged to launch the vehicle, until the clutch is fully 
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applied and the vehicle is moving. Subsequent gear shifts are 
achieved by prepositioning of the synchroniZer on an 
unloaded aXis and then the input clutches shifting load from 
the loaded aXis to the unloaded aXis. This sequencing 
continues for all upper gear states. The shifting cadence Will 
include shifting to a neW or previously used aXis, using the 
aXis’s transfer gear set ratio and the aXis’s planetary gear 
ratio and synchroniZer state to achieve an appropriate neXt 
gear ratio. 

[0028] The transmission input shaft 20 is connected to 
both the input aXis transfer gear 22 and the ?rst input clutch 
24. The transfer gear 22 drives secondary aXes transfer gears 
42 and 62. The second aXis input clutch 44, in this eXample, 
is identi?ed as the input starting clutch, Which, When 
engaged, launches the vehicle from a stop. The torque 
continues through the preselected synchroniZer 48 and to the 
planetary gear set 46, then through the forWard/reverse 
synchroniZer 56, through the output transfer gear 58 to 
output transfer gear 36, and ?nally to the transmission output 
shaft 40. The transmission 10 is noW in its ?rst gear 
condition, and the controls Will preposition the synchroniZer 
34 for second gear. The input clutch 24 Will engage during 
the shift as the input clutch 44 is controlled to go off, thus 
taking the active load path through the aXis 14. The torque 
Will continue through synchroniZer 34, gear set 26, output 
transfer gear 36, and output shaft 40. 

[0029] The synchroniZer 68 Will be prepositioned for the 
neXt gear state, and the controls Will enable a clutch-to 
clutch shift from the clutch 24 to clutch 64. The torque Will 
then travel through synchroniZer 68, planetary gear set 66, 
transfer gears 76,58,36, and to the output shaft 40. 

[0030] The transmission 10 Will continue to shift from 
aXis-to-aXis With a clutch-to-clutch shift to selectively load 
prepositioned, unloaded synchroniZers. Each synchroniZer 
34,48,68 may require a neutral position to facilitate the 
shifting. The planetary gear sets 26, 46, 66 may be operated 
in an under-drive, direct-drive, or over-drive condition. 
Also, the transfer gears 22, 36, 42, 58, 62, 76 may be 
operated in an under-drive, direct-drive, or over-drive con 
dition, and be used to further enable usable gear ratios. 

[0031] A reverse speed gear may be enabled by sWitching 
the forWard/reverse synchroniZer 56 to reverse the output 
torque direction from the planetary gear set 46. The parking 
gear 38 may be attached to any of the output transfer gears 
36, 58, 76, or the output shaft 40. A one-Way clutch may be 
included on any aXis to enable a free-Wheeler-to-clutch 
upshift. 

[0032] The input shaft 20 and output shaft 40 may be 
placed at any of the aXes 14, 16, 18 to establish a direct-drive 
through the transmission in various upper gears. 

[0033] In the eXample shoWn, ?rst gear is through aXis 16 
With gear set 46 in under-drive, second gear is through aXis 
14 With gear set 26 in under-drive, third gear is through aXis 
18 With gear set 66 in under-drive, and fourth gear is through 
aXis 16 With gear set 46 in direct-drive and an under-drive 
ratio betWeen input gears 22 and 42. The transmission 
direct-drive is through aXis 14 With gear set 26 in direct 
drive and no gear reduction due to the aXes transfer gears 20, 
36, 42, 58, 62, 76. SiXth gear is through aXis 18 With gear set 
66 in over-drive, or an over-drive created With the aXes 
transfer gears and gear set 66 in direct-drive. As previously 
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mentioned, the reverse gear is enabled through axis 16 With 
synchroniZer 56 reversing the output of gear set 46. 

[0034] FIG. 2 provides a lever diagram of the multiple 
aXis planetary transmission 10 shoWn in FIG. 1, With the 
same component numbering of FIG. 1. Also, FIGS. 3a and 
3b shoW tWo sample gear ratio progressions for the multiple 
aXis planetary transmission 10 of FIG. 1. As shoWn, the 
direct-drive ratio may be achieved in fourth or ?fth gear. 

[0035] While the best mode for carrying out the invention 
has been described in detail, those familiar With the art to 
Which this invention relates Will recogniZe various alterna 
tive designs and embodiments for practicing the invention 
Within the scope of the appended claims. 

1. A transmission arrangement for a vehicle comprising: 

a transmission housing; 

at least tWo transmission aXes extending Within the trans 
mission housing; and 

Wherein each of said aXes includes an input transfer gear 
engaged With an input clutch, the input clutch being 
connected to at least one member of a planetary gear 
set, an output transfer gear driven by a member of the 
planetary gear set, and a synchroniZer-type coupling 
element operatively connected betWeen the input clutch 
and the planetary gear set for selectively engaging and 
disengaging members of the planetary gear set With 
respect to the input clutch and transmission housing. 

2. The transmission arrangement of claim 1, Wherein one 
of said transmission aXes further comprises a reverse speed 
synchroniZer operatively connected betWeen the respective 
planetary gear set and output transfer gear for selectively 
reversing rotation of the respective output transfer gear. 

3. The transmission arrangement of claim 1, Wherein said 
transmission arrangement comprises a four-speed transmis 
sion having tWo of said aXes. 

4. The transmission arrangement of claim 1, Wherein said 
transmission arrangement comprises a siX-speed transmis 
sion having three of said transmission aXes. 

5. The transmission arrangement of claim 1, Wherein said 
transmission arrangement comprises an eight-speed trans 
mission having four of said transmission aXes. 

6. The transmission arrangement of claim 4, Wherein said 
three transmission aXes comprise a ?rst aXis having com 
ponents con?gured to provide second and ?fth forWard 
speed ratios, a second aXis having components con?gured to 
provide reverse, ?rst and fourth forWard speed ratios, and a 
third aXis having components con?gured to provide third 
and siXth forWard speed ratios. 

7. The transmission arrangement of claim 1, Wherein each 
said synchroniZer-type coupling element is con?gured to 
selectively connect one of said planetary gear members With 
the transmission housing or With another one of said plan 
etary gear members, Wherein said another one is connected 
to an output side of the input clutch. 

8. The transmission arrangement of claim 1, Wherein said 
synchroniZer-type coupling elements are selectively prepo 
sitioned for speed selection While the respective shaft is 
unloaded before the respective input clutch is engaged to 
shift a load from a loaded aXis to the unloaded aXis. 

9. The transmission arrangement of claim 1, Wherein an 
input clutch on one of said aXes is an input starting clutch 
Which launches the vehicle from a stopped position. 
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10. The transmission arrangement of claim 8, Wherein 
said input clutch on the loaded aXis is disengaged as the 
input clutch on the unloaded aXis is engaged to achieve 
clutch-to-clutch shifting betWeen aXes. 

11. A transmission arrangement for a vehicle comprising: 

a transmission housing; 

at least tWo transmission aXes extending Within the trans 
mission housing; 

Wherein each of said aXes includes an input transfer 
gear engaged With an input clutch, the input clutch 
being connected to at least one member of a plan 
etary gear set, an output transfer gear driven by a 
member of the planetary gear set, and a synchro 
niZer-type coupling element operatively connected 
betWeen the input clutch and the planetary gear set 
for selectively engaging and disengaging members 
of the planetary gear set With respect to the input 
clutch and transmission housing; and 

Wherein one of said transmission aXes further com 

prises a reverse speed synchroniZer operatively con 
nected betWeen the respective planetary gear set and 
output transfer gear for selectively reversing rotation 
of the respective output transfer gear. 

12. The transmission arrangement of claim 11, Wherein 
said transmission arrangement comprises a four-speed trans 
mission having tWo of said aXes. 

13. The transmission arrangement of claim 11, Wherein 
said transmission arrangement comprises a siX-speed trans 
mission having three of said transmission aXes. 

14. The transmission arrangement of claim 11, Wherein 
said transmission arrangement comprises an eight-speed 
transmission having four of said transmission aXes. 

15. The transmission arrangement of claim 13, Wherein 
said three transmission aXes comprise a ?rst aXis having 
components con?gured to provide second and ?fth forWard 
speed ratios, a second aXis having components con?gured to 
provide reverse, ?rst and fourth forWard speed ratios, and a 
third aXis having components con?gured to provide third 
and siXth forWard speed ratios. 

16. The transmission arrangement of claim 11, Wherein 
each said synchroniZer-type coupling element is con?gured 
to selectively connect one of said planetary gear members 
With the transmission housing or With another one of said 
planetary gear members, Wherein said another one is con 
nected to an output side of the input clutch. 

17. The transmission arrangement of claim 11, Wherein 
said synchroniZer-type coupling elements are selectively 
prepositioned for speed selection While the respective shaft 
is unloaded before the respective input clutch is engaged to 
shift a load from a loaded aXis to the unloaded aXis. 

18. The transmission arrangement of claim 11, Wherein an 
input clutch on one of said aXes is an input starting clutch 
Which launches the vehicle from a stopped position. 

19. The transmission arrangement of claim 17, Wherein 
said input clutch on the loaded aXis is disengaged as the 
input clutch on the unloaded aXis is engaged to achieve 
clutch-to-clutch shifting betWeen aXes. 

20. A siX-speed transmission for a vehicle comprising: 

a transmission housing; 

a ?rst transmission aXis including a ?rst input transfer 
gear engaged With a ?rst input clutch Which is con 
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nected to at least one member of a ?rst planetary gear 
set, a ?rst output transfer gear driven by a member of 
the ?rst planetary gear set, and a ?rst synchroniZer-type 
coupling element operatively connected betWeen the 
?rst input clutch and the ?rst planetary gear set for 
selectively engaging and disengaging members of the 
?rst planetary gear set With respect to the ?rst input 
clutch and the transmission housing; 

a second transmission aXis extending Within the transmis 
sion housing including a second input transfer gear 
engaged With a second input clutch Which is connected 
to at least one member of a second planetary gear set, 
a second output transfer gear driven by a member of the 
second planetary gear set, and a second synchroniZer 
type coupling element operatively connected betWeen 
the second input clutch and the second planetary gear 
set for selectively engaging and disengaging members 
of the second planetary gear set With respect to the 
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second input clutch and transmission housing, and a 
reverse speed synchroniZer operatively connected 
betWeen the second planetary gear set and the second 
output transfer gear for selectively reversing rotation of 
the second output transfer gear; and 

a third transmission aXis extending Within the transmis 
sion housing including a third input transfer gear 
engaged With a third input clutch Which is connected to 
at least one member of a third planetary gear set, a third 
output transfer gear driven by a member of the third 
planetary gear set, and a third synchroniZer-type cou 
pling element operatively connected betWeen the third 
input clutch and the third planetary gear set for selec 
tively engaging and disengaging members of the third 
planetary gear set With respect to the third input clutch 
and transmission housing. 

* * * * * 


