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7 ABSTRACT

A power shift gear for motor vehicles with a first subgear that
has a first planetary gear. The first planetary gear has at least
one sun wheel, at least one ring gear, several planet wheels
and at least one planet carrier. The at least one sun wheel has
a toothing for engagement in toothings of planet wheels and
with several speed clutches for the engagement and disen-
gagement of speeds in the first subgear. The power shift gear
includes a second subgear with several speed clutches for the
engagement and disengagement of speeds in the second sub-
gear. The second subgear is connected parallel to the first
subgear. The speed clutches for the first subgear are arranged
radially outside the toothing of at least one sun wheel of the
first subgear.

16 Claims, 12 Drawing Sheets

86
206 5
158
144
118 —152
244 250
134
240 1 140
I 78 MH— 132
2 114
N\-246
706%25%3 { e : 28
T 2 o+ 3260/ // l‘ II ! = \86
w22 b gl e N [_—20
2 4375682 84 88 45 90 9496 100




US 7,566,286 B2

Sheet 1 of 12

Jul. 28, 2009

U.S. Patent




US 7,566,286 B2

Sheet 2 of 12

Jul. 28, 2009

U.S. Patent

Z ‘b4

00l 96 v6 o_m m_v @w v8 ¢89S E¥
[ mNIH..Mii R - |i\|.|. I\W@A lii\| o —7 - ___ Tw—
@@ [ gy M I J 1 [/
/l n//.f//.ﬂ//// N N NN N \/ ﬂlfi\/ om \Vm\\ om N@ ON—I‘ \
mvm N VNS EL SN N rd \p.l.lﬂ’. = - — mm\ mm Pz
1// ml./ / / | Nrwswiraw. | \ , | \w\\
\ .VO—. “ SSSSSSSS TR g .v!l.l . l \w
XI\NOF T < - 177 r® I S AN AN
e~ ZLEUR, 801 . e
il N oclL uu 011 cb = B | U SR R “.vN
Nm—.\lll 11 \ /1# ........... ’I\Oh
rAg! MﬂT N (O ”Hmw_lovm
—xN | 9 :
T2y I_\ WN_ 96 w2l IR =S — [ T~VE)
052 |UEHY s gl /[ —tve
\ 8L
~t{l
~— 851
/\
,,,,,, \—| ,|/I..||.|I.|.|.|..I.|.|.||.I- _ @ON
+———98




US 7,566,286 B2

Sheet 3 of 12

Jul. 28, 2009

U.S. Patent




US 7,566,286 B2

Sheet 4 of 12

Jul. 28, 2009

U.S. Patent

¥ b1

\ = —— — — ARSI 1]
=Y e

[ ULl

N

Sew
..............
||||||||||||||||




U.S. Patent Jul. 28, 2009 Sheet 5 of 12 US 7,566,286 B2

”’IA'III""

§\\\{§<\~ drum

housing.<> hift sleéve 148/152" '\
86 | \\

|
|
!
138/140 :
|
!
I
!
|
i
___________________________ .
Fig. 5
206
Y FESSSESR\ —
ANPRRNY
14 36 B
1ﬁ8144 o 148
TN 5 34
R === IR = - = B 1
= o =N I |
24\4 g0 N \ |
y - | = 827~ 82
242 - SN EEININ f' | /J o
240 - 122) (124 N
76 |
//' ‘ - — —
116 i 78 .
'\ , N7 7077

]
\ ]\ 62 120 32 Fig. 6

7268 70



U.S. Patent Jul. 28, 2009 Sheet 6 of 12 US 7,566,286 B2

....................

236

////..

— NI

7

Vi e

7 a\\\\




U.S. Patent Jul. 28, 2009 Sheet 7 of 12 US 7,566,286 B2

Normal Synchronizer

268 260 =

"""" 5 r\\i %
: o
...__.\]§ 7
\ g Fig. 8a

Planetary Synchronizer
270

| VLIS ISY,

280

274
276 VA AN
279 d 278

== Fig. 8b

272

276

274 8

278

SN Fig. 8¢




US 7,566,286 B2

Sheet 8 of 12

Jul. 28, 2009

U.S. Patent

6 ‘B4

g2l 06
wa:o ol 901 o%m %m ommmm 85 89 81 02
\ r \ N@W N / \\. ,\\ \\ u \
BRI
A\ L LI y —
1 e == N
vO1 ; ,( e N m“ __ m_
N 4 1 \..m
il N N 80MH) ¥LcE 8 ..W\W.&\m&om iy f
r(Mﬂnéﬂ/ﬁ/ AN /V/ .. s S i MHI ve I
/ Z ! n(NN .T\
o€l lovi NKZZ77Z \ A
44PN TN @48 N s 927\ |/
o9zl A \ .
96 Vi N9t
\\ mw ey s 1 u&\ 7 y4 //.j .Vm
¢ 6 el 98 4 ey
——-—-3 9¢ =
v8 omw:
. —\\ﬁm SLE YL Nm\
9¢€1 ge o7 LN f
vi — rA% vy =1
L P77 7777,
8P : S
X 4

Ot



US 7,566,286 B2

Sheet 9 of 12

Jul. 28, 2009

U.S. Patent

9l 80E VI
ma_mm 0ze ? bmmm pog | wmmﬂ,mom
I\Vj\\b\ IS \\—w\;‘\\ \\a\& VISP I OISO II IS s IS
8e€ Ledtell 1 4] JVO,SWQS,
s 7777777 y ”
o.vm/[m 2227 rrrrrrrll SIS /H ./V/M/I/J A—\ ”
ovo—1 ||| el il |
N/ z1e | NN sie| dt
o e | N-2e| e N
cve ™ oF —— NN ooe m m i
[W , N /I\|¢ ’
v8E —3 NH \I7 N 9¢
Z y9¢ o9 PN) Oct (N AN (( /
/ 8.6 \ 7 f
028 \™ 8o %M«m Tk \[/ N
J /7S LY LS T Nﬂ wmm U I\ /] /
TN ed 7 VN
28e 99 LI 15oN(Lis \ NU /_vse B N
\\ 096 — XG0 M7
A |
R NV
Z \ \[
9/8—T ] s > 41
b€
mm NF M‘ L1d
<~ \§ o0se 2
( _ . Z
— 7
d 0% 26¢ 8¢

il

%

NN

Ol



U.S. Patent Jul. 28, 2009 Sheet 10 of 12 US 7,566,286 B2

s
LI

Eetc
4434§

424

408 Fig. 11



U.S. Patent Jul. 28, 2009 Sheet 11 of 12 US 7,566,286 B2

406

436 e 412\,\414 e
1 \3’4 \’\6 \,\3

444 —_ T

IR EEipoaR g e
CR "“f8459 490
)
W T
pouk ISy
Ve

[
Y N | 452 -
436 446 m-)‘( >

Ay

Pt

BN

N

(0>]
Clutch

CRTT
LU

T
VLT

©

;_L.

o 5

(a8]

; 4466418 432 ‘3 422 [ ;
424

400 438 4 420 ;

a2 408 Fig. 12



U.S. Patent

404

Jul. 28,2009  Sheet 12 of 12 US 7,566,286 B2
424
in 5 j
$> 470 452
T
1+ STl
- L - - 442
7 LT (R s
J/_l - 456
438 ' r

\&%

440
412 416 422 418 410

Fig. 13

424

5 f
452

A

400

470
( 1 11_? 454
ol LT 4
yavieas
. 4 4 3- 2 R\/\

L= W
o] 1

412 416 422 418 410 ]
Fig. 14

.






