ATSG| TECHNICAL SERVICE INFORMATION

INDEX
TransMiSSION [AENEIFICALION.........coiieieeesie e 3
Gear Ratio INfOMMIBLION. .......ceeiieieieeie ettt e e saeene e s reesteeseesseenseenennnenn 8
Clutch Pack StaCK-UP CartS........coviiiiiiie sttt s 9& 10
Park Lock INterloCK LiNKage (PLIL)......coioiiiiieieseeeeeeeese e 11
Fluid Specificationsand MaiNteNANCE. ..........ccueieeiieiie e nas 13
Transmission Dis-assembly & Re-assembly Tipsbegin...........ccooveiiieie e 14
ValveBody Checks, TipSand INfOrMaLiON..........cooreririrerieieieie e 15
ValveBody Check Ball LOCALIONS.........cccuiiiiiiiiiiiesie et 22
Solenoid HydrauliC INfFOrMELION. ........oceeiieeee e e 25
Transmission Dis-assembly & Re-assembly TipSCONtINUEd............cocvverieiinenenese e 28
TheBLCIULCRASSEMDIY.......ooiie e e e e nreeree s 31
TheK1 Clutchand F1 SpragASSEMDIY.......ccoiiiiiiiieeeeee e 32
TheK2 CIULCNASSEMDIY......cuiieece ettt e esneennas 33
TheK3 Clutchand F2 SpragASSEMDIY......cc.coiioe e 34
TheB3 CIULCHASSEMDIY......couiiiiieeeee bbb 36
TheB2 CIULCNASSEMDIY.......ooiiie e et e e e naeeree s 37
End Play Procedureand SPeCifiCalioN...........ouiiieiirieie e 39
Caseand Converter Housing Passage | dentifiCation............ccooevereniienineseneeeese e 40
HOWZETWERKS........oo ettt sttt ettt se e e s e s e ntesteanesreeneenannes 42
Clutchand Sprag Application Chart............ccceiieieiie e 44
PressuUre SPECITICALIONS........ccuiiiie et e e e sr e e ere e nre e 52
0 1= 1070 K@ 7@ i 11 o= S 53
SNITEGIOUDS. ... ettt e st e e e e s be e st e e ssaeeabeesseeenbeesneeenneeanneenrenas 54
B2 ENQagement OPEIaliON.........cceeieeieriesieeeeseesieeieseeseeeeesseessesseesseessesseesseessesnsessesssesnsesses 55
HYArauliCLEJEN........eoeeeeieee ettt bbb 58
Check Ball IdentifiCaLION. ......cc.eoiiiiiseeeeee e s ee s 58
HY AEAUITCS......ecee et bbbttt b e bbb enes 59
SCANNEY INFOIMBLION. ...ttt sttt sb et e s be e b e neesbeeeeenee e 75
DiagnostiC Troubl@ COES(DTC).....ueiiiiiiieriesie sttt s nnea 81
EleCtrical INfOrMBLION........c.eiiiieeeeee e 84

AUTOMATIC TRANSMISS ON SERVICE GROUP
9200 South Dadeland Boulevard Suite 720
Miami, Florida 33156
(305) 670-4161
WWW.ATSG.BIZ




ATSG| TECHNICAL SERVICE INFORMATION

| ntroduction to the
“722.6 Transmission”

The Mercedes 722.6 transmission madeitsfirst debut herein the United Statesin 1996. It isused behind 4, 6, 8
and 12 cylinder gas engines as well as their diesel engines. It is their first completely computer controlled
transmission and their first to have atransmission with aconverter clutch. Thiselectronically controlled 5 speed
automatic transmission consists of 3 compound planetary gear sets, 3 multiple disc clutches, 3 multiple disc
brakesand 2 free-wheel clutches, the 5th gear actsasan overdrivegear. TheElectronic Transmission Controller
(ETC) controls transmission operation matching engine performance during the shift phase. The driver can
choose between 2 driving programs, "'S" for standard driving programs and "W" for winter driving programs.
Winter option provides a second gear start and a higher gear ratio for a reverse movement. Standard mode
providesafirst gear takeoff and alower reversegear ratio.

No part of this publication may be reproduced, stored in any retrieval system or transmitted in any form or by
any means, including but not limited to electronic, mechanical, photocopying, recording or otherwise, without
written permission of Automatic Transmission Service Group. Thisincludes all text illustrations, tables and
charts.

The information and part numbers contained in this booklet have
been carefully compiled from industry sources known for their
reliability, but ATSG does not guarantee its accuracy.
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Transmission | dentification

Toutilizethe 722.6 transmission behind diesel, 4, 6, 8
and 12 cylinder engines, different gear ratiosand torque
capacitiesare needed. Variousratiosare accomplished
in2ways:

1. Different size axle ratios in the rear
differential.

2. Different ratio planetary gear setsinside the
transmission.

Various amounts of friction and steel plates are used to
accommodate the required torque capacity through
different heightsin the apply piston or snap ring groove
location.

Should an incorrect transmission or rear axleratio be
installed into the vehicle, the computer system will
observe this as a dipping transmission and produce
implausible ratio error codes.

Should incorrect clutch drums or pistons be used, such
as a 4 cylinder set up behind a 12 cylinder engine,
premature failure of the transmission shall be
experienced.

It is for these reasons that proper identification be
employed when rebuilding or exchanging thisunit.

Use Figure 1 to locate and identify the transmission
designation number that isetched into araised bossarea
ontheleft sidecaseof thecase.

This number is matched to the engine size which
determines the gear ratio and clutch capacity of the
transmission.

Similarly, enginesare al so identified with adesignation
number. For quick reference, Figure 2 cross references
the first 3 digits of the engine designation number to
displacement (liter) and cylinder information.

Transmission and Engine designations can be
identified and crossreferenced to theyear, model andin
some casesVIN numbers of vehicles equipped with the
722.6 transmission from 1996 to 2002 on pages 5
through 8. Figures 3 and 4 provide planetary gear ratio
informationfor 4, 6, 8and 12 cylinder engines.

INDEX
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The charts in Figures 5 and 6 cross reference
transmission designation numbers to the quantity of
frictionsand steels contained in each clutch pack. Note,
eventhetorqueconverter could have 1to 3frictions.

Transmission
Designation
On Left

£ Side of
. Transmission
Case

722.6 05
f Matching to
the respective
engine

Version, e.g.

Automatic
Transmission
for passenger cars

Sales Designation

X

WS AS80

‘|‘ A Maximum Input Torquein NM
Internal Version
Number of Forward Gears
Hydraulic Torque Converter

W5A 580 = Passenger Carswith 8 and 12 cylinder engines
W5A 400 = AAV (SUV) vehicleswith 8 cylinder engines
W5A 330 = Passenger carswith 4, 5and 6 cylinder engines
W5A 300 = AAV (SUV) vehicleswith 6 cylinder engines

W5A 280 = MB Vans- Vito, Sprinter and Vario

Figure 1
EngineCode | Liter Cylinder
111 2.2 4
111 2.3 4
104 2.8 InLine 6
112 2.8 V6
606 3.0 6 cyl Diesel
104 3.2 InLine 6
112 3.2 V6
119 4.2 V8
113 4.3 V8
119 5.0 V8
113 5.4 V8
137 5.8 V12
120 6.0 V12
Figure 2
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Vehicle I dentification Number (VIN) Designation
WDB N G 70 J X Y A 123456

N N 4
Manufacturer T Chassis End Number
Manufacturing Plant
_ : : : Model Year
Body (Chasss) Deionation T R
| n eck Digit
E=Os(gc>1lana>clil:86dan Long, H=Sation Wagon, Restraint &/Stem
J=Coupe, K=Cabriolet/Roadster, M=AMG Vehicle
—Model Designation
70=5430, 75=5500 VIN digits 4 through 7 to Chassis Designation
>  Conversion Chart for vehicles equipped with
the 722.6 Transmission up to Model Year 2001 l,
MODEL YEARS CHASSIS ENGINE TRANSMISSION VIN
C230 1997-98 202.023 111974 ME 2.1 722.600 HA23
C230 1999-2000 202.024 111.975ME 2.1 722.600/5 HA24
C240 2001 203.061 112.912 ME 2.8 722.6 RF61
C280 1996-97 202.028 104.941 HFM 722.604/5/629 HA28
C280 1998-99 202.029 112.920 ME 2.0 722.606 HA29
C320 2001 203.064 112.946 ME 2.8 722.6 RF64
C36AMG 1996-1997 202.028 104.941 HFM 722.604/5/629 HM 36
C43AMG 1998-1999 202.033 113.944 ME 2.0 722.631
CL500 Coupe 1996-1999 140.070 119.980 ME 1.0 722.620 GAT70
CL 500 Coupe 2000 215.375 119.960 ME 2.0 722.6 PJ75
CL500 Coupe 2001 215.375 119.960 ME 2.8 722.633 PJ75
CL600S600  1996-98 140.076 102.982 ME 1 722.621 GA76
CLK320 coupe 1998-01 208.365 112.940 ME 2.0 722.607 LJ65
CL K320 cabriol. 1998-01 208.465 112.940 ME 2.0 722.607 LK65
CL K430 Coupe 1999-01 208.370/470  113.944/943 ME 2.0 722.607 LJ70/LK70
CLK55 2001 208.374 113.984 ME 2.8 722.6 LJ74
E300 Turbo D. 1998-99 210.025 606.962 | FI 722.608 JF25
E300D. 1996-97 210.020 606.912 | FI 722.600/8 JF20
E320 1996-97 210.055 104.995 HFM 722.605/629 JF55
E320 Sedan 1998-99 210.065 112.995/41 ME 2.0 722.607 JF65
E320 S. 4Matic 1998-99 210.082 112.995/41 ME 2.0 722.664 JF82
E320 Wagon  1998-99 210.265 112.995/41 ME 2.0 722.607 JHG5
E320 W.4M atic 1998-99 210.282 112.995/41 ME 2.0 722.664 JH82
E320 Sedan 2001 210.065 112.941 ME 2.8 722.607 JF65

AUTOMATIC TRANSMISSION SERVICE GROUP
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MODEL YEARS CHASSIS

E320 S. 4Matic
E320 Wagon
E320W.4Matic
E420

E430

E430 Sedan
E430 S. 4Matic
E55AMG
E55AMG
ML 320
ML430
ML55

S320

S320

$420

$430

$430

$430

S500 Coupe
S500

S500

S500

S600

S600 Coupe
S600

S600

SL320
SL500

SL 500

SL 600
SLK230
SLK230
SLK230
SLK320
SLK 320
SLK430

2001
2001
2001
1996-97
1998-99
2001
2001
1999
2001
1998-99
1999
2000
1997-99
1997-99
1996-99
1998-99
2000
2001
1996-98
1996-99
2000
2001
1996-99
1996-97
2000
2001
1996-97
1996-98
1999-01
1996-01
1998-99
2000
2001
2000
2001
1999

210.082
210.265
210.282
210.072
210.070
210.070
210.083
210.074
210.074
163.154
163.172
163
140.032
140.033 Long
140.032/43
140.0
220.170
220.170
140.070
140.051
220.175
220.175
140.057
140.076
220.178
220.178
126.063
129.067
129.068
129.076
170.447
170.449
170.449
170.465
170.465
170.4

ENGINE TRANSMISSION

112.941 ME 2.8
112.941 ME 2.8
112.941 ME 2.8
119.985 ME 1.0
113.940 ME 2.0
113.940 ME 2.8
113.940 ME 2.8
113.980 ME 2.0
113.980 ME 2.8
112.942
113.942 ME 2.0
113M 2.0
104.994 ME 2.1
104.994 ME 2.1
119.9(7)81 ME 1.0
113. ME 2.0
113.941 ME 2.0
113.941 ME 2.8
119.970 ME 1.0
119.9(7)80 ME 1.0
113.960 ME 2.0
113.960 ME 2.8
120.982 ME 1.0
120.980/2 ME 1.0
120.982 ME 1.0
137.970
104.991 HFM
119.9(7)82 ME 1.0
113.961 ME 2.0
120.983(1) ME 1.0
111.973ME 2.1
111.983 ME 2.1
111.983 ME 2.8
112.973 ME 2.0
112.973 ME 2.8
113ME 2.0

722.664
722.607
722.664
722.625
722.623
722.623
722.623
722.623/4/636
722.6
722.662
722.663
722.6
722.605
722.605
722.622/633
722.6
722.6
722.632
722.620
722.620/ 622
722.6
722.6
722.621
722.621
722.621
722.628
722.603/5
722.620
722.620/.624
722.621/32
722.605
722.616
722.616
722.618
722.618
722.6

AUTOMATIC TRANSMISSION SERVICE GROUP

VIN
JF82
JH65
JH82
JH72
JH70
JF65
JF82

JF74

GA32
GA33
GA32

NG70
NG70
GA70
GA5S1

NG75
NG75
GA57

NG78
NG78
FAG3

FAG7

FAG8

JH82
KK47
KK49
KK49
KK®65
KK65
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MERCEDES 2002-2004 LINE UP

SEDANS

C240 Sedan - 2.6L 18-valve V-6 engine
C320 Sedan - 3.2L 18-valve V-6 engine

C32 AMG Sedan - Supercharged SOHC 3.2L 18-valve V-6 AMG engine
E320 Sedan - 3.2L 18-valve V-6 engine
E430 Sedan - 4.3L 24-valve V-8 engine
E500 Sedan - 5.0L 24-valve V-8 engine

ES55 AMG Sedan - 5.5L 24-valve V-8 engine
430 Sedan - 4.3L 24-valve V-8 engine
S500 Sedan - 5.0L 24-valve V-8 engine
S600 Sedan - 5.5L 24-valve V-12 engine
S600 Sedan - 5.8L 36-valve V-12 engine
S55 AMG Sedan - 5.5L 24-valve V-8 engine

COUPES

C230 Kompressor Sport Coupe - 1.8L intercooled supercharged DOHC 16-valve inline-4 cylinder engine
C230 Kompressor Sport Coupe - 2.3L/ DOHC 16-valve inline-4 cylinder engine
CLK320 Coupe - 3.2L 18-valve V-6 engine

CLK320 Cabriolet - 3.2L 18-valve V-6 engine

CLK430 Coupe - 4.3L 24-valve V-8 engine

CLK430 Cabriolet - 4.3L 24-valve V-8 engine

CLK55AMG Coupe - 5.5L 24-valve V-8 engine

CLK55AMG Cabriolet - 5.5L 24-valve V-8 engine

CL500 Coupe - 5.0L 24-valve V-8 engine

CL55AMG - 5.5L 24-valve V-8 engine

CL600 Coupe - 5.5L 36-vave V-12 engine

CL 600 Coupe - 5.8L 36-valve V-12 engine

ROADSTERS

SLK 230 Roadster - 2.3L intercooled supercharged DOHC 16-valve inline-4 engine
SLK320 Roadster - 3.2L 18-valve V-6 engine

SLK32 AMG - intercooled supercharged SOHC 3.2L 18-valve V-6 engine

SL500 Roadster - 5.0L 24-valve V-8 engine

SL55 AMG - intercooled supercharged SOHC 3.2L 18-valve V-6 engine

SL600 Roadster - 6.0L 48-valve V-12 engine

SL500 Silver Arrow Edition - 5.0L 24-valve V-8 engine

SL600 Silver Arrow Edition - 6.0L 48-valve V-12 engine

WAGONS

C240 Wagon - 2.6L 18-valve V-6 engine
C320 Wagon - 3.2L 18-valve V-6 engine
E320 Wagon - 3.2L 18-valve V-6 engine

LIGHT TRUCKS

ML320 Light Trucks - 3.2L 18-valve V-6 engine
ML350 Light Trucks - 3.7L 18-valve V-6 engine
ML500 Light Trucks - 5.0L 24-valve V-8 engine
ML55AMG - 5.5L 24-valve V-8 engine

G500 Light Truck - 24-Valve V-8 5.0 liter engine
G55 AMG - 5.5L 24-valve V-8 engine

AUTOMATIC TRANSMISSION SERVICE GROUP
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2003 M odel Year

Grand Cherokee (WG)
Sprinter (VA)

2004 M odel Year

Sprinter (VA)
Crossfire (ZH)

2005 M odel Year

Sprinter (VA)

Chrysler 300C (LX)
Dodge Magnum (L X)
Grand Cherokee (WK)
Grand Cherokee (WH)
Crossfire (ZH)

INDEX
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DAIMLER-CHRY SLER 2003-2005 LINE UP

2.7L (5 cylinder) Diesel (ENF)
2.7L (5 cylinder) Diesel (EX9)

2.7L (5 cylinder) Diesel (EX9)
3.2L (6 cylinder) Gas (EGX)

2.7L (5 cylinder) Diesel (EX9)
5.7L (8 cylinder) Gas (EZB)
5.7L (8 cylinder) Gas (EZB)
3.7L (6 cylinder) Gas (EKG)
3.0L (6 cylinder) Diesel (EXL)
3.2L (6 cylinder) Gas (EGX)

Trans Code: DGJ
Trans Code: DGJ

Trans Code: DGJ
Trans Code: DGU

Trans Code: DGJ
Trans Code: DGJ
Trans Code: DGJ
Trans Code: DGJ
Trans Code: DGJ
Trans Code: DGU

W53400
W5A380

W5A380
W5A330

W5A380
W5A580
W5AS580
W5A580
W53400

W5A330

AUTOMATIC TRANSMISSION SERVICE GROUP
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Front, Center and Rear
Planetary Assembly

50/58
Tooth Counts

Through the years, the planetary geartrain and the
caged needle bearings between them have had
changes. Care must be taken in selecting the correct
planetary assembly tooth count as well asthe style
needlebearing usedintheunit being repaired.

Front Sun Gear

87/90/103
Rear Ring Gear

78/92
Front Ring Gear

14/16

Front Pinions

54/60/65

Rear Sun Gear

34/30

Center Sun Gear

70/74 16/19/24

Center Ring Gear  Roar Pinions

18/22

Center Pinions

Figure 3

AUTOMATIC TRANSMISSION SERVICE GROUP
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The 722.6 North American Gear Ratios

4 Cyl, 6 Cyl and dieselsincluding SUV'’s

Ratio:Small NAG

o1 Gear:
o 2 Gear:
e 3 Gear:
e 4 Gear:
e 5 Gear:
e Rev.

8 Cyl and

3.932
2.408
1.486
1.0
0.83

31

12 Cyl engines

Ratio:Large NAG

CAUTION
These 2 gear boxes are NOT interchangeable
as gear ratio errors shall occur. Also, the
vehicle speed sensor islocated in the rear
differential housing. These rears have
different gear ratiosaswell. If therear has
been exchanged incorrectly, it too will produce
gear ratio errorsfailsafing the unit.

NOTE: Interchanging TCM'S between
4 & 6 Cylindersvehicleswith 8 & 12

s 55 Cylinder vehicleswill also result
«3Gear: 141 in incorrect gear ratios.
«4Gear: 1.0 4 & 6 Cylinder AMG Vehicles
«5Gear: 0.83 usually have 8 cylinder packages.
eRev. : 3.16
Figure 4
722.600/660 722.601/602/603/610 722.604/606/609/617
Friction Discs Seel Discs Friction Discs Seel Discs Friction Discs | Steel Discs
K1 3 4 3 4 4 5
K2 4 5 3 4 4 5
K3 3 4 3 4 4 5
Bl 2 3 2 3 3 4
B2 4 5 4 5 4 5
B3 3 4 3 4 4 5
Conv.
Clutch 1 2 1 2 2 3
Figure 5

AUTOMATIC TRANSMISSION SERVICE GROUP
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722.605/607/608/611/614 722 665 722.620/621/624/626/627
618/662/664/699 628/630/633/636/666
Friction Discs Steel Discs | Friction Discs | Steel Discs Friction Discs | Steel Discs

K1 4 5 4 5 6 7
K2 4 5 4 5 6 7
K3 4 5 4 5 5 6
Bl 3 4 3 4 4 5
B2 5 6 4 5 5 6
B3 4 5 4 5 5 6
Sonv: 2 3 2 3 2 3

ggiggggg gég 722.629/634/661

Friction Discs Steel Discs | Friction Discs |  Steel Discs

K1l 5 6 5 6

K2 5 6 5 6

K3 4 5 4 5

Bl 3 4 4 5

B2 5 6 5 6

B3 5 6 5 6

Cloter| 2 3 2 3

Figure 6

AUTOMATIC TRANSMISSION SERVICE GROUP
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The Park Lock Interlock Linkage (PLIL)

ThePark Lock Interlock Linkageisdesignedtolock the
transmissions internal detent plate in the Park position
after the selector lever hasrested in Park and the brake
pedal is released. (As an added safety measure, the
Seering Lock Interlock System prevents the removal of
thekeyif the parkinglockisnot engaged).

When the ignition key is turned and the brake pedal is
depressed, thelatch lever at the end of the cable system
insidethetransmissionislifted off of theinternal detent
lever disengaging the Park lock.

The Park Lock Interlock Linkage (Figure 7) passes
through the case (Figure 8) connecting the brake cable
to the latch lever used to block the detent lever. A
screwdriver would be inserted to release alocking tab
freeing the cable from the PLIL. On the later versions,
the end of the cable (Figure 9) would twist lock into the
PLIL.

This PLIL has a common problem allowing
transmission fluid to leak past its sedl. It has since been
eliminated in later vehicles as shown in Figure 10. For
earlier modelsthat have the PLIL, part numbersfor the
early and lateversionsareprovidedin Figure 7. Refer to
Figure1llwhenreplacingaPLIL.

Late Version
A 140 270 13 65

Early Version
A 140 270 06 65

Figure7

INDEX
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Figure 9

Figure 10

AUTOMATIC TRANSMISSION SERVICE GROUP
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The Parking Lock I nterlock Linkage LEAK!

It isvery common to find fluid seeping past the Parking L ock
Interlock Linkage (PLIL). To replace:

Remove the Detent Plate and Tapered Rod by unscrewing the
30 Torx head retaing bolt and pulling the Range Selector
Shaft out of the case. Next, carefully tap the retaining
pin out of the case. Asthe pin is being removed, the
tension spring can be removed simultaneously. Next,
unscrew and remove the 30 Torx head retaining bolt
fromthe PLIL. Slidethe PLIL out from the R
case approximately 1" giving room to separatethe s
lock pawl from PLIL and remove both pieces from the case.

i

= = X

5‘@

Sy 0 Guide Bushing
& Tension Spring

(o} r|ng & C|rcI|p
%30 Torx

Parklng Lock
Interlock Linkage
(PLIL)

Q Bearing Pin
g . O'ring & Circlip
el

& Bolt @
30 Torx Pawil

Retalnlng Pin To Install: Slidethe PLIL partially into
: /:;\ & O'ring the case so asto attach the Lock Pawl to the tip
7 of the PLIL. Be sure to have the shoulder on the Lock

N\

Pawl facing the outside edge of the case. Once attached,

= dlidethe PLIL into place and secure it with the 30 Torx head
D= 905 A bolt (8 Nm/ 5.9 Ft. Lbs). With anew O'ring on theretaining pin,
O s_Ilde the pin into the Lock Pawl W_hlle posutlonlng_thej tension

: spring onto the Lock Pawl and the pin through itswindings. At
== thistime the Detent Plate and Tapered Rod assembly can be
inserted into position aligning it to the Range Selector Lever shaft.
Once the shaft isinto the Detent Plate, secure the assembly with the
30 Torx head bolt (8 Nm/ 5.9 Ft. Lbs.).

Figure 11
AUTOMATIC TRANSMISSION SERVICE GROUP
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MAINTENANCE:

Recommended Fluid...Mercedes Benz Synthetic Automatic Transmission Fluid...Part Number 001 989 21
0310 or asuitablesubstitute.
The transmission does NOT come equipped with adip stick for checking fluid level. Thefiller tube has a
locking plug in it from the factory. When fluid level needs to be checked use a screw driver to pry the lock
fromtheplugand removetheplugasseen below.
Purchasethedip stick from aMercedes Benz deal er using part number 140 589 15 21 00 shown below. While
inPark at idle, usethistool to check fluid level by inserting the dip stick into thefiller tube until fully seated,
wait 3 seconds, then removethedip stick and check thefluid level indication onthedip stick.

Dipstick tool for Sprinter & Crossfire - 8863A, 300C (LX) - 9336. Grand Cherokee comes equipped with a
dipstick. Sprinter/Crossfire uses Transfluid 5127382A A and can be topped off with no more than 1 quart of
Type4. The300C and the Grand Cherokeeuses Chrysler type4 fluid.

FLUID CHECKING PROCEDURE

Approximate measurements taken
from the bottom of the stick to the

individual fill lines. 2.142" 2.541"
54.4mm 64.5mm
0.413” 0.820"
10.5mm 20.8mm
s --—-—-—-- <180°>{
25°C = 77°F 80°C = 176°F

STEP1: REMOVE
LOCK WITH
A SCREWDRIVER

35y
Stick Length

STEP2:
REMOVE PLUG

Part # 05093746AA
for a new lock pin.

N

STEP3: USETHISTOOL TO CHECK FLUID LEVEL
PART NUMBER: 140 589 15 21 00

Figure 12

AUTOMATIC TRANSMISSION SERVICE GROUP
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Transmission Disassembly Tips

It is advised to first remove the valve body/conductor (6) # 30 bolts and
plate assembly from the transmission clearing the Hall pan retainers
Effect Sensorsfromthebarrel of thecase. i : -

Begin by removing (2) #45 Torx boltsused to attach the
converter housing to the main case as shown in Figure
13. During assembly, these bolts tighten to 14.7 ft. |bs
(20Nm.)

Next, rotate the transmission on it's back and remove
(6) # 30 Torx bolts and pan clamp down fixtures
(Mercedes calls these spacers “sprags’) and then
remove the pan (See Figure 14). When re-attaching the
pan, these pan bolts tighten down to 5.9 ft. lbs. (70.74
inchlbs./8Nm).

With the pan set aside, thefilter can beremoved withan
upward pull (Figure 15). Using a 7 mm socket (9/32" . Lift filter
works also), unscrew the vehicle harness connector S ae——

sleeve' sattaching bolt and pull thesleeve out of the case
(Mercedescallsthissleevea® GuideBushing”).

Remove the Valve Body’s (10) # 30 Torx retaining
bolts. 6 across the top and 4 across the bottom (See
Figure 16). When re-attaching these valve body bolts,
tightendownto 5.91t. Ibs. (70.74inchbs./8 Nm).

§ 7 &
After the valve body attaching bolts have been | e Unscrew 7 mm sleeve
removed, the valve body may be lifted up off the case A : attaching bolt
and disassembly of the transmission can begin. To e
continue with transmission disassembly turn to page . ;
27. For valvebody information, continueto page 14. Figure 15

Remove (10) # 30 Torx VBY
Retaining Bolts

% | Two#45 Converter "?
Housing Attaching Boltsjd é
Figure 13 Figure 16

AUTOMATIC TRANSMISSION SERVICE GROUP
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Valve Body Tips

At the start of production in March of 1995, the valve
body (Electrohydraulic Control Unit - Figure 17) has
undergone several distinct design changesfor increased
durability and driveability. A number stamped into the
lower valve body housing near the manual valve (See
Figure 18) can be used to identify some of these
changes. Their known explanations and further visual
identificationsareasfollows:

140 277 32 01 = This is the first design valve body
which beganin March 1995. Other identifiablefeatures
can be seen at the B-2 Shift Valve bore line up area. It
has two exhaust ports cast into the housing over the
valve aswell as around exhaust hole below the line up
(See Figure 18). This style valve body did not come
with aspring loaded plastic check valveintheencircled
area shown in Figure 19 of the lower valve body
housing.

140 277 34 01 = This second design valve body was
released in March of 1996. The B2 Shift VValve bore now
has only one exhaust port cast over the valve and the
exhaust hole below the valve is now irregular in shape
(SeeFigure 20). Thisdesign containsthe added spring
loaded plastic check valve. Thischeck valve was added
to eliminate harsh 3-2 downshift complaints by keeping
pre-fill oil behind the K3 piston improving the shift
timing (Figure21).

Figure 17

Figure 20
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Valve Body Tips continued:

140 277 34 01 = One month later in April of 1996, the
spacer plate received a minor design change. The
modification extended the spacer plate in the manual
valve area as seen in Figure 22. This extension of the
plate actsasa“arm” adding support for the reed switch
builtinto the conductor plate.

140 277 36 01 = In July of 1996, thisre-designed valve
body (Figure 23) was released for improved garage
shifts (initial engagements). Both the upper and lower
valve body housings have been modified aswell asthe
transmission control module to accomplish this
improvement (See Figures 24 and 25). If this design
valvebody isusedinan earlier vehiclewithout updating
_ the control module, excessively delayed engagements
Figure 21 will beexperienced.

Upper Valve Body Housings
140 277 3501 140 277 37 01

- @

Figure 22

Figure4
s : _3 L Lower Valve Body Housings
F overcEDESBENZ 1| o en. 140 277 34 01 140 277 36 01

N R 10 277 38 DA

Figure 23 Figure 25
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Valve Body Tips continued:

Spacer Plates:

Half moon notches are used on the edge of the spacer
plate near the manual valve area for identification
purposes. The following information is what has been
observed at thetimeof printing.

Spacer PlatePart#140277 3714
Thisplatebelongstothefirst designvalvebody with the
lower valve body housing number 140 277 3201. This
spacer plate has 3 half moon notches and only one hole
in the plate in the area where the spring loaded check
valvewasaddedin 3/96 (SeeFigure 26).

Spacer PlatePart#1402773814

This spacer plate accommodates the 3/96 lower valve
body housing # 140 277 34 01 with the spring loaded
check valve. It can be identified with no notches and
two holesinthecheck valvearea(SeeFigure27).

Spacer PlatePart#1402774014

The same asthe above spacer plate except this plate has
the extended arm for increased reed switch support (See
Figure28).

Spacer PlatePart#1402773914

This spacer plate matches with the upper and lower
valve body housing changes that took place in 7/96 for
improved garage shifts and can be identified with one
half moon notch (SeeFigure 29).

Caution: These parts can not be mismatched. Refer to
the “Valve Body Recap and Part # Chart” on the
following pagefor acompleteoverview.

INDEX
TECHNICAL SERVICE INFORMATION

| Reed Switch Arm Support |

Figure 28

| Reed Switch Arm Support |

Figure 26

Figure 29
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Valve Body Part # and Recap Chart

INDEX

TECHNICAL SERVICE INFORMATION

Electrohydraulic
Control Unit (1)

Valve Body (2)

Upper Valve
Body Housing (3)

L ower Valve
Body Housing (3)

Spacer Plate (4)

Comments

140 270 02 06

140 270 07 57

140 277 3301

140 277 32 01

140 277 37 14

First Production 3/95

140 270 03 06

140 270 08 57

140 277 3501

140 277 34 01

140 277 38 14

3/96 change which
added the spring loaded
check valve (part #

126 277 44 89) in the
lower valve body
housing

140 270 05 06

140 270 10 57

140 277 3501

140277 3401

140 277 40 14

4/96 change which
extended the spacer
plate for improved
reed switch support

140 270 04 06
()

140 270 09 57

140 277 37 01

140 277 36 01

140 277 39 14

7/96 change which
improved garage shift.
Modificationsin both
housings occurred.

(1. Electrohydraulic Control Unit includes the VB, solenoids and conductor plate. The part # for the entire assy.

is etched or printed into the side of the lower valve body housing near the manual valve area (See Figure 30).

(2). This part number isfor the valve body only and it is not marked anywhere on the VB.

(3). Part numbers are cast into the upper (Figure 31) and lower housings (Figures 18, 20 & 23).

(4). Spacer plate identified by half moon notches (half circles).

(5). If using this Electrohydraulic Control Unit on any earlier vehicle, it must be accompanied with a modified
control module or excessively delayed engagements may occur.

Figure 30

et

‘a

|

Figure 1
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Valve Body Tips continued:

Parts and Labor Guides provide only one part number
for thevalvebody up to year 1998, part # 140 270 04 06.
What has been observed to date beyond the material
presented on the previous pagesisaredesign of avalve
Mercedes calls the “ Control Valve Pressure Regulating
Valve’ in the lower valve body. The original lineupis
pictured in Figure 32. The new design can be seen in
Figure 33. At thetime of printing two valve bodies had
thisredesigned valve line-up. One had a 2 notch spacer
plate while the other had 5 half round notches (See
Figure 34). Both had alower valve body casting number
of R 140277 3801 (SeeFigure 35) and an upper valve
body casting number of 140 277 3701 (See Figure 36).
The 2 notch plate had a production date etched into the
side of the lower casting of December 10, 1998 while
the 5 notch plate had September 19, 2000 (See Figure
37). Thesevalvebodiesmay befoundin earlier vehicles
after receiving a service by the dealer. An update TCM
to match the new valve body would also have been
installed.

Another easily identifiable change that took place are
the notches in the end plates. The previous design had
two square notches as shown in Figure 38. The present
design hastwo half round notchesasseenin Figure 39.

The spring used in the previous design valve line up
that’s pictured in Figure 32 isknown to break. Thiscan
cause adelayed forward and reverse engagement, slide
shifts and kick down flared shifts. Since delayed
engagements can be produced by other causes such as
undersized K3 clutch drum sealing rings on the output
shaft, a defective Transmission Range Recognition
Switch (TRRS), a mis-matched used or new TCM
installed into the vehicle or a mafunctioning TCM, it
would be easiest to first check for Control Valve
Pressure Regulator Valve spring breakage. This can be
done easily even with the valve body till in the car.
Simply drop the pan and remove the passenger siderear
cover plateonthevalvebody asyou seein Figure40and
inspect the spring. If it is broken, remove all the pieces
and measure the length. It should have a normal free
length of approximately 52.19mm (2.055”). If it
measures considerably less, the valve body will need to
be dis-assembled to locate the missing pieces. A new
spring can be purchased from Mercedes under OEM
part number 14099358 01.

Design

= Thisspring breaks and causes

= delayed engagements, slide shifts
& and flared kick down shifts.

@ New Spring - 140 993 58 01

Figure 32

Present
Design

2 Half i
Circle
Notches

5Half
Circle
Notches

Figure 34
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Half Square Notches

 OME r% DE% BE

Figure 38

Half Round Notches

Figure 37 Figure 40
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Lower Valve Body Valve | dentification
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—0___\_,,_..._ D
[

mm; :
N |

Upper Valve Body Valve | dentification

= G

1. Torque Converter Control Valve
2. 2-3 Pressure Shift Valve

3. 2-3Command Valve

4. 2-3 Holding Pressure Shift Valve
5. B2 Shift Valve

1. 3-4 Overlap Regulating Valve

2. 3-4 Pressure Shift Valve

3. 3-4 Command Valve

4. 3-4 Holding Pressure Shift Valve
5. Manual Valve

Figure 41

Figure 43

1. Shift Solenoid Feed Pressure Regulator Valve
2. PR Solenoid Feed Pressure Regulator Valve
3. Shift Pressure Regulator Valve

4. 1-2/4-5 Overlap Regulating Valve

5. 1-2/4-5 Shift Pressure Shift Valve

6. 1-2/4-5 Holding Pressure Shift Valve

7. 1-2/4-5 Command Valve

1. 2-3 Overlap Regulating Valve
2. TCC Limit Valve
3. Pressure Regulator Valve (Working Pressure)

Figure 42

Figure 44
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When installing the Overlap Regulating Valve

sleeves(Figures 38 - 40), ensurethat thetwo slotsonthe
end face point outward asshowninFigure41l.

Figure 42
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Valve Body Assembly Tips

If the valves have been removed for inspection and
cleaning, during assembly, tighten the 20 Torx head
cover plate boltsto 4 Nm (35.37 inch Ibs.). The29#30
Torx head bolts holding the valve body halves together
torque down to 8 Nm (70.74 inch Ibs.).Remember to
install the 2 pressure control solenoid screens, one in
each port (See Figure 47). Once assembled, the
conductor plate (Figure 48) can be positioned onto the
valve body. If re-using the origina conductor plate,
thereareseveral visual checksthat needto bemade.

1. A previous design conductor plate had exposed the
Hall Effect Sensor’s circuit to the main body of the
conductor plate (See Figure 49). This style plate will
need to be updated to onethat had these circuitscovered
asseeninFigure50 (Part#A1402700861).

2. Inspect the Hall Effect Sensors for external damage.
If internal damage to the transmission had occurred
such as“planetary failure,” the sheet metal windowson
the drums that excite the sensors can crash against the
sensor tip breaking itscasing (SeeFigure51).

3. Inspect the“Leaf Spring” on the back side of the Hall
Effect Sensors for any defects or damage. Thisis used
to as a tension device to hold steady the sensors
maintaining the proper air gap between the sensor tip
and sheet metal windows (SeeFigure52).

4. Inspect and correct all solenoid contacts for damage
or corrosion (SeeFigure53)

I nstall the pressure control
solenoid screensin these ports

Figure 47

Starter Lock-out
Contact

on Stem
(out of view)
Fluid
Expansion
Plug

ATF Sensor™~a i il .'

Hall Effect
RPM
Sensors

Previous

" design had the Hall

$ | &
T T T YT v |

Fi gAure 49

The New

design hasthe Hall
Effects circuits covered

Figure 50
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Valve Assembly Body Tips continued:

5. Inspect all solenoid pocketsin the conductor plateto
ensure that the sleeves have not distorted (out of round)
I nspect sensor tips or that there are any other types of poor casting defects
for damage protruding into the solenoid areathat would prevent the
solenoidfromfully seatingin position (SeeFigure54).

6. Inspect the terminal leadsin the connector pocket for
bent, broken or missing terminals (See Figure 55).
Inspect the threaded hole in the connector pocket to
ensure that the threads are not pulled out or stripped out
(SeeFigurebb).

Using Figures 56 through 58, inspect each solenoid for
proper operation before installing them into the valve
body. Refer to Figure 98 on page 70 for resistance
valuesof all thesolenoids.

I'nspect Solenoid
L Pockets for

Hall Effect out-of-round :
L eaf N / AN
Spring —

Figure 54

I nspect terminals

I nspect Solenoid
Contacts

I nspect the
threaded hole

Figure 53 | Fi gre 55
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Y3/6y3, Y3/6y4 & Y3/6y5 SHIFT SOLENOID OPERATION
SOLENOID " ON” SOLENOID " OFF”

Exhaust
Blocked
Open To
------- » X -f====-=9 Exhaust
"""""" P To Shift e ¢
Command Valve
A A Shift Command
: : Valve Pressure
i : Blocked
From From
Shift Valve Shift Valve
Pressure Control Valve Pressure Control Valve

These solenoids are ™ on/off" normally closed solenoids. When the solenoid is” ON", it opens and transmits
shift valve pressureto the corresponding shift command valve. When the solenoid is" OFF", shift command
valvepressureisblocked.

Y3/6yl MODULATING PRESSURE REGULATING SOLENOID OPERATION
"MAXIMUM LINE RISE" “"MINIMUM LINE RISE"

O ’6 Minimum

Exhaust
6 Maximum
......... .E:-l pee-mn-- Exhaust
Fr'om v I_:rom
Regulating Pressure To Pressure Regulating Pressure To Pressure
Overlap Control Control Valve Overlap Control
Control Valve : :
Valves Via Valves Via
The Working Pressure Control Valve The Working Pressure Control Valve

TheY3/6yl solenoidisthelinepressurecontrol solenoid which controlsmain linepressurerise. Thissolenoid
is a modulated solenoid which is supplied a variable current flow from the TCM. When the solenoid is at
minimumexhaust, linepressureishigh. When thesolenoidisat maximumexhaust, linepressureis|ow.

Figure 56
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Y3/6y2 SHIFT PRESSURE REGULATING SOLENOID OPERATION

"MAXIMUM CLUTCH PRESSURE" "MINIMUM CLUTCH PRESSURE"

i ’6 Minimum
Exhaust

6 Maximum

From Shif ! From 4
Regulating Pressure To Shift Pressure Regulating Pressure  To Shift Pressure
Control Valve Control Valve Control Valve Control Valve

TheY3/6y2 solenoid regulates pressureto all clutchesand bandsto control the pressure cutback during a shift
aswell asthe clamping force needed to prevent a clutch or band from dlipping. This solenoid is a modulated
solenoid which is supplied a variable current flow from the TCM. When the solenoid is at minimum exhaust,
clutch pressureishigh. When thesolenoidisat maximum exhaust, clutch pressureisiow.

Y3/6y6 SHIFT LOCK-UP PWM SOLENOID OPERATION
"LOCK-UPAPPLIED" "LOCK-UPRELEASED"

P R
L O

Maximum

Exhaust

""""" % To Lock-up ====-====-% To Lock-up
Control Valve Control Valve

From Shift Pressure From Shift Pressure
Control Valve Control Valve
The Y3/6y6 isa Pulse Width Modulated solenoid that regulates pressureto the lock-up clutch via the lock-up
control valvewhere converter clutch apply pressureiscontrolledin order to" ramp" thelock-up clutch on and
off makingfor asmooth converter clutch apply andrelease. When the solenoidisat maximumexhaust, lock-up
isreleased.. When thesolenoidisat minimum exhaust, lock-upisfully applied.

Figure 57
AUTOMATIC TRANSMISSION SERVICE GROUP




INDEX
ATSG| TECHNICAL SERVICE INFORMATION

1 - Valve Body Assembly
2 - Valve Body Conductor Plate

3 - Lock-Up PWM Solenoid Requires 1" O" RiNG (Y3/6Y6 )....ccccvververerereeieniesieniens Part # A140 277 00 35

4 - 2-3 Shift Solenoid Requires2 " O" RINGS (Y3/BY5).....ccooueuereererieneenieseesieeneesieens Part # A140 277 01 35

5 - Modulating Pressure Regulating Solenoid RequiresNO " O" Rings (Y3/6y1l)....... Part # A140 277 00 98

6 - Shift Pressure Regulating Solenoid RequiresNO " O" Rings (Y3/6y2)..........cc...... Part # A140 277 00 98

7 - 1-2/4-5 Shift Solenoid...Requires 2" O" RIiNGS (Y3/6Y3).....ccccvrerimrrenenerenisienieenns Part # A140 277 01 35

8 - 3-4 Shift Solenoid...Requires 2™ O" RINGS (Y3/6Y4).......ccoourereriieieneneniesesesieniend Part # A140 277 01 35
Figure 58
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Valve Body Assembly Tips continued:

s e A o =

5 SRR it : e .
AT * &

i B e e ARG T :

59

Figure

Hold down brackets

Figure 60

e
Protective Covers

Figure 61
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Once the conductor plate and solenoids have been
determined to be useable, position the conductor plate
onto thevalve body (Figure58) snapping thetab located
on the conductor plate beneath theterminal housing into
the spacer plateasseenin Figure59.

L ubethe O ringson the solenoid and snap themin place.

Place the hold down brackets onto the solenoids (See
Figures 58 and 60). Using a# 30 Tor, tighten the hold
downboltsto8 Nm (70.74inch1bs.).

Install the solenoid covers as seenin Figure 61. Earlier
valve bodies do not have these covers. These were
added asameasureto protect the electrical connections
from shorts caused by metal particles that may be
floating in the fluid. These covers are not available
separately for retrofitting. When a new conductor plate
is purchased, covers should accompany the plate. As
well aswhenanew valvebody ispurchased.

For additional information concerning the purpose of
the*Float - Fluid Expansion Plug” See Figure 63 onthe
following page.

Transmission Disassembly Tipscontinued:

Disassembly of the transmission can begin after
completing the steps outlined on page 13 Figures 13
through 16. Continue now by removing the 15 outside
diameter # 45 Torx head boltsfrominsidethe converter
housing asseenin Figure62 and goto page 29.

X 2 A
\r 3 :
A B e § ,.
| R (o2

Figure 62
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ATF Temperature Sensor

n2 RPM Sensor

Starter Lock-out /
contact activated n3 RPM Sensor
via the Park/L ock
Shift Lever Mechanism

RPM Hall Effect sensors
AAAAA — ) copper circuits are connected
“T'ﬁﬁ\ through conductor plate

Float
(Fluid expansuon plug)

= @ to case connector
o %o *ulllu

-
6@"’@7@\< Um\\;"’ﬂ”f\ O\r/lrmmﬂ —7

\v»

Pressfit solenoid contacts. Ensure snug
fit solenoid terminals. If loose, close
down contact slots carefully.

Transmission Fluid
above the full level

The expansion plug
(The Float) prevents i
expanded or overfilled e
fluid to reach the gear box
preventing possible churning
and aeration of the fluid

Figure 63
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Disassembly and Reassembly Tips
INTERNAL COMPONENTS QUICK TECH SHEETS

Remove these 15 #45 Torx head bolts.
The two additional bolts from the case
side (topside) should have already been
removed according to the steps outlined
on page 14.

(Tightensto 20 Nm or 14 Ft. Ibs.)

OE manualsindicate that first productions
had a vent in thislocation.

Removing these 11 #30 Torx head bolts
separates the B1 Clutch housing from

the bell and pump assembly which is best
to do after the assembly has been removed
from the case. F1 Sprag's

Inner Race

B1 Clutch Housing

Figure 64
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The 7 #45 Torx head bolts which
The 11 #30 Torx head bolts which separates Pump Body from the
separates the B1 Clutch housing from bell and pump assembly
the bell and pump assembly. (Tighten to 20 Nm or 14 Ft. |bs))

- N
(Tightensto 8 Nm or 5.8 Ft. Ibs))

Alignment Pin

Not shown in the clutch line up
hereis a bottom cushion plate
which sits at the bottom of the
pack like a bowl. See the cross
sectional view in lower right

corner.

Inner lip on snap ring
towards pump keepsthe
piston return spring

B1 Clutch Oil Circuit
(Use air here to remove piston)

\ Cushion Plate
[\ placed at the
: bottom as a

bowl not as
a cone.

Selective Snap Ring
The B 1 clutch stack varies with either

2, 3 or 4frictions. Clutch pack clearance
specificationsare 0.5 to 1.7mm or

.020 to .067 incheswith the2 and 3
friction stack up. The 4 friction stack up
is0.5to 1.8mm or .020 to .070 inches.

Pressure Plate

Clutch clearanceis adjusted by the retaining
selective snap ring. There are 4 sizes available:
2.5 mm - .098" - A 140 994 87 40

2.8 mm - .110” - A 140 994 88 40

3.1mm - .123" - A 140994 89 40

3.7mm - .146" - A140994 30 35

Figure 65
AUTOMATIC TRANSMISSION SERVICE GROUP



INDEX
ATSEh TECHNICAL SERVICE INFORMATION

n3 RPM Sensor K1 Clutch and F1 Sprag
Exciter Ring

The K1 Clutch Drum containsthe Outer O'Ring

F1 Sprag and is also the B1 Clutch for Spring Plate

i\ Hub Diaphragm Spring Plate e
i ircli
b . K1 Piston Return Spring p
Elzr Outer Piston Seal 2 _‘
A on the Piston b

Inner Piston Seal
in the K1 Drum

This sprag has been updated from a 16 element sprag to a Selective Snap Ring
20 element sprag. The original plastic sprag body is black

while the replacement is brown. Both designs have an arrow
embossed into it asindicated above. Thisarrow points to the
pump. When the F1 Sprag is assembled correctly, the K1

clutch drum locksto the clock and freewheels counter clockwise

while on the pump tower. The part number for the new sprag is:

A 722 27000 31. Theearlier sprag is known to slip causing gear ratio codes.

Pressure Plate

The K1 clutch stack varies with either
3,4,5 or 6frictions. Clutch pack
clearance specificationsare 0.5 to 1.8mm
or .020 to .070 inches with the 3 and 4
friction stack up. The 5friction stack up
iIs0.5to0 1.9mm or .020 to .074 inches
while the 6 friction pack is 0.5 to 2.0mm or
.020t0 .079 inches.

Clutch clearance is adjusted by the retaining
selective snap ring. Thereare 5 sizes available:
2.5mm - .098" - A 140 994 87 40

28mm - .110" - A 140 994 88 40

3.1 mm - .122” - A 140 994 89 40

= ront Sun G 3.4mm - .134” - A 140 994 29 35

ront Sun Gear 3.7mm - .146" - A 140 994 30 35
Figure 66
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K2 C| UtCh If the transmission has a caged needle bearing instead of a bushing, you
must have this seal or aloss of lube will occur damaging the planetaries

K2 Clutch Drum N @) New Caged Needle Bearing— A 020-981-37-10
Previous 0

_ and and Teflon Washer Upgrade— A 140 272 27 55
Carrier Assembly Bushing

=i, (* See Special
7 Note Below)

D|aphragm Spring Plate

Return Spring ' Cirdlip
K2 Piston @ @

Outer O'Ring
for Spring Plate

n2 RPM Sensor “=
Exciter Ring

QOuter and Inner
Piston Seals

Front Carrier Assembly
and shell.
(Thefront sun gear isan
integral part of the
K1 clutch drum)

Therear internal ring
gear issnap ringed into
thefront carrier shell. It
must be removed to gain
access to the K2 Drum

Special Note: Itiscommon to encounter prematurefailure of the bushing insidethe K2 clutch drumwhich
pilots the output shaft causing complete planetary failure. Later models have been upgraded to a Teflon
sealing ring and caged needle bearing arrangements. Upgrade packagesfor early designsare available from
Mercedes. The upgrade package includes a new K2 clutch drum and output shaft as the pilot diameter
changed dimensionsto accommodate the caged needle bearing. You must select the correct gear ratio package
toavoid gear ratio errorsafter rebuild. | f acompletefailurehasnot occurred with the bushing style K2 clutch
drumandthebushing needsto be replaced, the bushing can beacquired through aftermarket sourcessuch as
Sonnax or | ndependent transmissions.

Selective Snap Ring

The K2 clutch stack varies with either Pressure Pl ate\\\x
3, 4,5 or 6frictions. Clutch pack

clearance specifications are 0.5 to 1.7mm
or .020 to .067 inches with the 3 and 4 =
friction stack up. The 5 and 6 friction stack
upis0.7 to 1.8mm or .027 to .070 inches.

Clutch clearance is adjusted by the retaining
selective snap ring. There are 5 sizes available:
22mm - .086" -A 140994 92 40

25mm - .100" - A 140994 9340

2.8 mm - 112" - A 140994 94 40

3.1mm - .124" - A 140994 32 35

34mm - 135" -A 140994 3335

I 7777077727777 77

Figure 67
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30mm 12 point collar nut - part number:
1239900060. Nut tightensto 120 Nm or
88.5 Ft. Ibs. Socket part number:

126 589 02 09 00.

K3 Clutch and Gear Set Assembly

The OEM sealing rings (tan or black)
for K3 Clutch are known to shrink and
cause delayed forward and reverse
engagements or a no move at all condition.

&

(Clean and dry thoroughly and carefully
rotate the pinions gears by finger and inspect

for wobble and needle bearing roughness. The

pinion shafts are known to wear. Thiswill
produce a whining noise and will lead to
complete planetary destruction).

The K3 clutch stack varies with either

3, 4 or 5frictions. Clutch pack clearance
specificationsare 0.7 to 1.9 mm or.028 to
.075 incheswith the 3 and 4 friction stack up.
The5friction stack upis0.7 to 2.0 mm or

.028 to .079 inches.

Clutch clearanceis adjusted by the retaining s
selective snap ring. There are 5 sizes available: ¥

074" - A 140 994 99 40 :
.086" - A 140994 10 35
098" - A 140994 11 35
110" - A 140994 35 35
122" - A140 994 36 35

1.9mm -
2.2mm -
25mm -
2.8mm -
3.1mm -

K3 Clutch
(F2 Sprag)

F2 Sprag Assembly with
Center & Rear Sun Gear

Center Internal Ring Gear

The outer lip on snap ring
fac_esthe diaphragm return

Shown in the cross sectional view of the K3 clutch pack below, a 4 tab
cushion plateisinstalled in the drum like a bowl first followed by a flat
steel plate measuring 1.8 mm or 0.069” in thickness. The other 4 steel
plates measure 3.5 mm or 0.136” in thickness.

Selective Snap Ring

Pressure Plate \g

L ater models -

have single sided e

driveand driven = S T

clutch plates s =
Thin apply plate

4 tab cushion plate

\\

I I Y 77 72 7 25 227 2o 2l

Figure 68
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F2 Sprag

HOLD STATIONARY
The Center Sun Gear
Shaft which isthe
F2 Sprag’s Inner Race

TURNS COUNTER CLOCKWISE
The Rear Sun Gear and
K3 Clutch Hub should
turn Counter Clockwise
and Lock to the Clock

K3 Clutch
O'Ring Seals = @

Heel Edge of Large Foot

Toe Edge of Large Foot

=2

Large Foot Edge
of Element faces
the Outer Race

The F2 Sprag has one brass
end cap integral to the cage. This
end cap faces the center sun gear.
*Be careful, the elements fall out
of the cage easily.

This sprag has been updated from 14 elementsto 20. The new 20 element To Hedl
sprag part number isA 220 270 01 31. It is very common to find that some

of the elements have fallen out from the retaining cage and laying loose

in the package. This does not mean the sprag is defective. It isimperative Toe Heel
that you insert the element back into the cage slot correctly. The shorter

foot of the element faces theinner race as seen to the right. With the brass Small Foot Edge

of Element faces

cap to the left as seen in the enlarged circled view, the toes face down.
the Inner Race

The early design sprag is known to slip causing gear ratio codes.

Figure 69
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B3 Clutch

The steel platesin the B3 Clutch are
indexed to internal case lugs.

The 3 tab cushion plate sits on the B2 and B3
piston and drum assembly like a bowl.

The B3 clutch stack contains 3, 4 or 5 frictions. Selective Snap Ring ,
Clutch pack clearance specifications are Pressure Plate

1.0to 1.4 mm or .039 to .055 inches.
Clutch clearanceis adjusted by the retaining

selective snap ring. There are 6 sizes available:
31mm - 124" -A140994 1535

N
N
N\
E
AN
3.4mm - 135" - A 140994 16 35 )
37mm - 147" -A140994 1735 \
40mm - 157" - A 14099441 35 - ‘
43mm - 169" - A140994 4235 3 tab cushion plate———7 TS

46mm- .181" -A14099443 35

Figure 70
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B2 Clutch Shim or shims used to adjust the Axial play between
Parking Lock Gear and Deep Groove Ball Bearing
Parking Lock Gear which should be: 0.3 to 0.5 mm/0.012" to 0.020"

B2and B3
Piston Housing

These bolts tighten to
16 Nmor 11.8 Ft. Lbs.

Remove these 2

45 torx head bolts
toreleasethe B2 and
B3 Piston housing
from the case.

B2 and B3
Piston
Housing
Rubber Rings (’
Rubber Rings ‘.

ol @ Rubber Rings
B3 Piston and

Multiple disc
@ 2 B2 carrier
B2 Piston
GuideRing <« Remove the B2 piston and guide ring by

. carefully blowing compressed air into
B2 Piston K3 B2 the B2 port*. After these two pistons are
GuideRing Clutch _ / .
B3 Piston removed, separate the B3 Piston from
Piston the Housing by carefully blowing
compressed air into the B3 port.

*Note: Oncethe B2 piston and guidering
has been loosened, it will take additional
effort to remove the pistons. Walk them
out slowly using needle nose plyers by
gripping and pulling up on the outer edge
of the B2 piston at 180° alterations.

Figure 71
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The B2 clutch stack varies with either Selective Snap Ring
4 or 5frictions. Clutch pack clearance
specificationsare 0.2 to 1.3mm or .008

to .051 inches with the 4 friction stack up.
The5 friction stack up is 0.2 to 1.4mm or
.008 to .055 inches.

Pressure Plate

Clutch clearance is adjusted by the retaining
selective snap ring. Thereare 5 sizes available:
2.8 mm - .110" - A 140994 63 35

3.1mm - .122" - A 140994 62 35

34mm - 134" -A14099461 35

3.7mm - .146" - A 140994 60 35

40mm - .158" - A 140994 59 35

When assembling the B2 and B3 Piston Housing,
place the Park/Lock Gear into the bottom of the

casefirst. Then Install the B2 and B3 Piston Housing g3 pigt q
indexing the feed ports and bolt holes to the case. 1son an

Onceinstalled, install the (2) 45 Torx Head bolts Multiple disc |
illustrated in Figure 71 by hand. B2 & 3 Piston
Housing (Guide)
Lube all sealing rings generously and Case
install the B3 Piston/Multiple disc
B2 carrier with its open gap to the Park/Lock

6 0’ clock Position as shown in the Gear
enlarged circled view. Once

in place, install the well
lubricated B2 Piston followed
by the B2 Piston Guide.
NOTE: The Piston Guide must
have its one-way check valve at
the 12 o’ clock position as seen

in thefigureto theright.

]
t

y S—

B2 Piston Guide must be
installed with the one-way
check valve at the 12’ Oclock
position.

B2 Piston

B2 Piston Guide

(;@ 1;/) with one-way

check valve
Ao 3 N
B2 Piston Q

B3 Piston/Multiple disc B2 carrier
with open gap in the 6 o’ clock Position

Figure 72
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End Play Adjustment

Once theinternal transmission components Using a cross bar and depth gauge,
have been installed, remove the output shaft’'s measure the distance from the cross
Ball Bearing support. (It would be easier to bar to the Park/Lock Gear.

remove this bearing while the output shaft is out)

Using a cross bar and depth gauge, measure the xg‘];sgrggg e%lztﬁgigct)llsgfi\itta(girtfmﬁber'
distance from the cross bar to the bottom lip of ’ '
the Ball Bearing Pocket. Adjust the axial play 1239900060) 1o 120 NBBS FL LDS.

by subtracting step 3'sfiguresfrom step 2'sfigures. . sing a punch, stea the shoullder of the nut
Example: into the key slot of the output shaft.

Cross bar to Park/Lock Gear 49.90 mm (1.964”)
MINUS -

Cross bar to Bearing Pocket  49.00 mm (1.929”)

EQUALS= 0.90 mm (0.035")

Sincethe axial play needs to be between 0.3 to 0.5 mm (0.012 - 0.020”), subtract 0.4 mm (0.016”)
from the example figure of 0.90mm (0.035"). This equals 0.50 mm (0.019”), the shim thickness
needed to provide the axial play of 0.40mm (0.016”). There are 4 thicknesses available: 0.2, 0.3, 0.4
and 0.5mm (0.008, 0.012, 0.016 and 0.020”). The shim isinstalled on top of the Park/Lock Gear,
then the Ball Bearing and snap ring can be installed.

Figure 73
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Case Passage | dentification

; Torque Converter
Valve B
alve Body Side Clutch - on/off Pressure
Pump Pressure
Pump Suction Torque Converter
[1 | n”
K1 Bl K2 From TCC
\ | ‘\ / C(onrt?cr)T Valve)
D
N O
° NENER AN To Cooler
(FromTCC

Control Valve)

\Torque Converter

(11 Out”
(ToTCC
Control Valve)

B2 K3 B2 B3
Counter
Pressure

Figure 74
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Case Passage | dentification
Converter Housing Side

(G I~ _TCFluid

A —%6 ‘*"’\\
- m Dg? “ H Cooler
e \ N\

Bl Pump  Pump K2 TCC "
Suction Pressure on/off TCFluid*In

/@./\
Vent \@
Converter Housing
Passage | dentification

ube

TC Fluid rom
«Out” Cooler
Q)
Cooler
TCFluid tcc Pump  Pump
In on/off K2 Pressure Suction

Figure 75
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DIAGNOSING THE 722.6 TRANSM|SSION

HOWZETWERKS

This computer controlled transmission is composed of a lock up torque converter, a valve body, 3 holding
clutches, 3 driving clutches, 2 sprags, 3 shift solenoids, 2 pressure control solenoids and 1 converter clutch
solenoid through which the computer can command 5 speedsforward and two availableratiosfor reverse.

Hydraulically there are 8 basic pressure level swithin this transmission's hydraulic system. Unfortunately there
are no pressure taps available for any one of these pressure circuits removing any ability to test them. The
technicianisnow challenged to diagnosewithout apressure gauge. At best the only diagnostictool availabletoa
technician isascanner. Thiswill be helpful but asastand alone diagnostic tool, it will be limitedin diagnosing
and pin pointing pressure losseswithin thetransmission. What will be needed to enhance scanner informationis
an overall understanding of the mechanical, hydraulic ane el ectrical operation of the transmission. Thisoverall
knowledge combined with scanner information can then be compared to the symptom malfunction observed
with the transmission when driving the vehicle. By doing so, a technician’s ability to diagnose the problem
may come closer to hitting the mark of thebullseyeinstead of missingtheboard all together.

THEMECHANICAL OPERATION

Many technicians who understand planetary operation will find the DaimlerChrysler 722.6 transmission,
sporting 3 planetary gear sets in which to achieve 5 forward gear ratios and 2 ratios for reverse, fascinating.
Usually, within atypical automatic transmission, thereisaforward clutch drum attached to an input shaft. When
the forward clutch applies, it clampsonto aninternal ring which becomesthe driving forward force within the
planetary assembly. So one could easily think that the K2 clutch would be that driving force for the forward
gearsinthe 722.6 transmission after all, the input shaft isan integral part of the drum (See Figure 76). But one
look at the clutch application chartin Figure 77 and you find that the K2 clutchisnot at all applied for 1st gear
takeoff. Sowhat’ sthe deal ?With acloser look in Figure 76, you can seethat thefront internal ring gear isalsoan
integral part of the input shaft and K2 clutch drum. Theinput shaft receivesits power from the engine through
the torque converter which then drives the K2 drum and internal ring gear. The K2 clutch doesn’t need to be
applied to get the power into the planetary gear set for afirst gear take off astheinternal ring gear is part of the
drum. The clutches that are on; the B1, B2 and K3, hold stationary all three sun gears within each of the
planetary gear sets and prevents freewheeling of the F1 and F2 sprags (See Figure 78). This completesthefirst
gear ratio through the planetary systemand out to therear wheels.

Thisisinteresting becausein atransmission training course 101, you learn that with asimple planetary system,
in order to acquire areduction, the sun gear is held, the ring gear is driven and the planetary pinions force the
carrier to rotate in areduction. And that is exactly what is happening with each and every planetary set in the
722.6transmission. All 3 planetsare operating in areductionto makefirst gear whichindiesels, 4 and 6 cylinder
enginesisa3.932:1ratiowhilein8and 12 cylinder enginesitisa3:59: 1 ratio.

Special Note: Theratio difference between thetwo isbased on the number of gear teethin the planetary system.
Thesedifferent ratiosare not interchangeable. The proper planetaries must be used according to engine sizeand
vehicleapplication or thecomputer will failsafethisvehicle.

To achieve the next highest ratio called 2nd gear, the B1 clutch releases and the K1 clutch is applied. This
action locks only the front planetary gear set to a 1:1 ratio while the center and rear planetary setsremainin
astate of reduction (See Figure 79). Theratio for second gear is either 2.408 or 2.19to 1.

The next up shift into agear called 3rd consists of releasing the K3 clutch and applying the K2 clutch (See

Figure 80). This action locks the rear planetary set to a 1.1 ratio allowing only the center planetary gear set
to operate in areduction. The ratio for 3rd gear is either 1.486 or 1.41 to 1.

AUTOMATIC TRANSMISSION SERVICE GROUP
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DIAGNOSING THE 722.6 TRANSM | SSION

With the 4th gear shift, the B2 clutch releases and the K3 clutch applies (See Figure 81). This now locks the
center planetary settoal:1ratio. All threeplanetariesarenow rotating inal:1 ratio making 4th gear direct drive
for any enginesize.

When the overdrive shift into 5th gear occurs, the K1 clutch releases an the B1 clutch applies as seen in Figure
82. Thisiswhereit getsmind boggling. Thefront planetary assembly goesinto areduction which drivestherear
internal ring gear at this same reductive speed. Meanwhile the K2 clutch isdriving the center internal ring gear
and rear carrier at input speed. This combination drives the rear sun gear at a higher speed ratio. With the K3
clutch on, therear sun gear is connected to the center sun gear which drivesthe center carrier. The center carrier
whichisconnected to the output shaft isthendriven by thesun gearstoan overdriveratioof 0.83.

When it comes to reverse, there are two options available for the driver; a Standard mode and a Winter mode.
With the Standard “S” mode selected, reverse hasa3.16 ratio. Inthe Winter “W” mode, a1.93 ratio isavailable
and for obvious reasons. This higher ratio will help prevent “Tire Breakaway” from take off on dlippery
surfaces. So howduzetwerk? Basically what happens here is that with the B1 clutch on, the front planetary
assembly drives the rear internal ring gear at a reduction in the Standard mode (See Figure 83). In the Winter
mode, the K1 clutch ison and the front planetary assembly locksto al:1 ratio driving therear internal ring gear
at ahigher ratio than when the planetary was in reduction (See Figure 84). The B3 and K3 clutch are the key
componentsto makethereversal takeplaceintherear to center planetariesand out the output shaft.

| am sure that if you had read this far into the article, you are definitely interested in wanting to know
Howzetwerks. It doestake some concentration to understand thisplanetary power flow, but | have got to say, |
would liketo meet the person who designedit. What agenuinegear head!

K2 Clutch
Drum

Input Shaft
wﬁ

Front Internal
=2 Ring Gear

N
.'\‘\‘.

Figure 76
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1st GEAR

B2
n n " ON" 1] 1
ON" 1 k2 B3 ON

/ \

TURBINE
SHAFT F1 F2

“holding"  "holding"

Expanded Summary: Theturbine shaft drivesthefront planetary ring gear. TheB1 brakeis
on tolock the K1 drum which isconnected to thefront planetary assembly's sun gear (which
prevents the F1 freewheel from overrunning). This forces the front planetary pinions to
rotate around the held front sun gear. The front planetary ring gear is linked to the rear
planetary ring gear, (thru therotating front planetary carrier), which in-turn forcestherear
planetary pinions to rotate around the held rear planetary sun gear. The rear planetary
carrier isconnected to the center planetary' sring gear, which in-turn drivesthe output shaft
(which isthe center planetary'scarrier) around the held center planetary sun gear. The B2
brakeison which locksthe K3 drum, which isconnected tothecenter planetary sun gear. The
K3 drum is on which locks the rear planetary sun gear, which is the outer race for the F2
freewheel. ThispreventstheF 2 freewheel from overrunning.

SIMPLIFIED

3 RING GEARS DRIVING
3 CARRIERSAROUND
3 STATIONARY SUN GEARS

Figure 78
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2nd GEAR
K1 . gl‘:’l B2
B1 "ON" K2 B3 "ON"
STATOR
SHAFT J : =
\ &
1 IE_ ” %
TURBINE \
SHAFT F1 F2
" freewheeling" " holding"

Expanded Summary: Theturbine shaft drivesthefront planetary ring gear. TheB1 brakeis
turned off and the K1 clutch, which is connected to the front planetary carrier, isturned on.
Thisforcesthefront planetary assemblytorotateatal:1ratio. TheF1freewheelsasaresult
of the sun gear (which is connected to the K1 clutch) rotating with the complete front
planetary assembly. The front planetary ring gear islinked to the rear planetary ring gear,
(thru therotating front planetary carrier), which in turn forcestherear planetary pinionsto
rotatearoundtheheldrear planetary sun gear. Therear planetary carrier isconnected tothe
center planetary ring gear, which in-turn drives the output shaft (which is the center
planetary's carrier) around the held center planetary sun gear. The B2 brake is on which
locks the K3 drum, which is connected to the center planetary sun gear. The K3 drumison
which locks the rear planetary sun gear, which isthe outer race for the F2 freewheel. This

preventstheF2freewheel fromoverrunning.

SIMPLIFIED

FRONT PLANETARY (locked) 1:1
DRIVING THE CENTER AND REAR RING GEARS
THRU THE CENTER AND REAR CARRIERS
AROUND THE CENTER AND
REAR STATIONARY SUN GEARS

Figure 79
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ON

3rd GEAR
K2
K1 »oN- K3
Bl "ON" B3

TURBINE
SHAFT

sun gear.

F1 F2

B2
]| ONII

"freewheding" " freawheding"

SIMPLIFIED

FRONT PLANETARY (locked) 1:1
REAR PLANETARY (locked) 1:1

DRIVING THE CENTER RING GEAR

AND CARRIER AROUND

THE CENTER STATIONARY SUN GEAR

Expanded Summary: The turbine shaft drivesthe front planetary ring gear. The K1 clutch,
which is connected to the front planetary carrier, is on. This forces the front planetary
assembly to rotate at a 1:1 ratio. The F1 freewheels as a result of the sun gear (which is
connected to the K1 clutch) rotating with the complete front planetary assembly. The front
planetaryring gear islinkedtotherear planetaryring gear, (thru therotating front planetary
carrier). TheK2clutch, whichisconnectedtotherear carrier, isturned on andforcestherear
planetary assembly to rotate at a 1:1 ratio. The F2 freewheels as a result of the sun gear
(which isconnected to the K3 clutch hub) rotating with thecompl eterear planetary assembly.
Therear planetary carrier isconnected to the center planetary ring gear, which in turn drives
theoutput shaft (which isthecenter planetary' scarrier) aroundtheheld center planetary sun
gear. TheB2brakeison which lockstheK3drum, whichisconnectedtothecenter planetary

Figure 80
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4th GEAR
o Lk K3
B "ON" 23 N B2

TURBINE \

SHAFT F1 F2
"freewhedling" " freewhedling"

Summary: The turbine shaft drives the front planetary ring gear. The K1 clutch, which is
connected to the front planetary carrier, is on. This forces the front planetary assembly to
rotateat a 1:1 ratio. The F1freewheelsasaresult of the sun gear (which isconnected to the
K1 clutch) rotating with the completefront planetary assembly. Thefront planetary ring gear
islinked to therear planetary ring gear, (thru the rotating front planetary carrier). The K2
clutch, which is connected to the rear carrier, is turned on and forces the rear planetary
assembly to rotate at a 1:1 ratio. The B2 brake is turned off and the K3 clutch , which is
connected to the center planetary's sun gear, isturned on. Thisforcesthe center planetary
assemblytorotateatal:1ratio.

SIMPLIFIED

FRONT PLANETARY (locked) 1:1
CENTER PLANETARY (locked) 1:1
REAR PLANETARY (locked) 1:1

Figure 81
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5th GEAR
B1 K2 K3
" " (1} ON" mn ONI'
ON K1 83 B2

TURBINE \

SHAFT F1 F2
" holding" " freewheeling"

Expanded Summary: Theturbineshaft drivesthefront planetaryring gear. TheK1 clutchis
turned off and the B1 brakeisturned on. Thislocksthe K1 drum, which is connected to the
front planetary assembly'ssun gear (thispreventstheF 1 freewheel fromoverrunning). This
forces the front planetary carrier to rotate around the held front sun gear. The front
planetaryring gear islinkedtotherear planetaryringgear, (thru therotating front planetary
carrier). TheK2 clutch, whichisconnected totherear carrier,ison. TheK3 clutch ,whichis
connected to therear planetary's stationary sun gear, ison. Thisforcesthe center planetary
assemblytorotatetheoutput shaftin an overdriveratio.

SIMPLIFIED

FRONT PLANETARY ASSY. IN REDUCTION DRIVING
THE REAR INTERNAL RING GEAR IN REDUCTION
REAR CARRIER DRIVEN AT INPUT SPEED
REAR AND CENTER SUN GEAR DRIVING
CENTER CARRIER IN OVERDRIVE

Figure 82

Automatic Transmission Service Group




INDEX
ATSEh TECHNICAL SERVICE INFORMATION

Reverse S}téatndard Selection

B1 K2 " ON"

"ON" k1 ) gli\’vl ) B2

-
— W
=
—
=
—

opposite
rotation

TURBINE
AFT
SH F1

F2
" holding" " freewheeling"

Summary: Theturbine shaft drivesthefront planetary ring gear. The B1 brakeisturned on.
Thislocksthe K1 drum, which isconnected to thefront planetary assembly'ssun gear (which
preventsthe F1freewheel fromoverrunning). Thisforcesthefront planetary carrier torotate
around the held front sun gear. The B3 brake is on to lock the rear carrier and center
planetary ring gear. The K3 clutch ison which lockstherear and center planetary sun gears.
Thefront planetaryring gear islinked totherear planetaryring gear, (thru therotating front
planetary carrier), which forcestherear planetary sun gear toturn in the oppositerotation of
theengine. Nowthe center planetary sun gear can drivethecenter planetary carrier, whichis
theoutput shaft, at areduced speed opposite of enginerotation.

SIMPLIFIED

FRONT PLANETARY
ASSEMBLY IN REDUCTION
REAR AND CENTER SUN GEARS
DRIVING CENTER CARRIER AND
OUTPUT SHAFT IN AREVERSAL

Figure 83
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Reverse Winter Selection

K3
K2 " ON"
g1 , "L B3 B2
ON "ON"
|
=1 X
[ =
opposite
rotation
TURBINE
SHAFT F1 F2
" freewheeling" " freewheeling"

Summary: The turbine shaft drives the front planetary ring gear. The K1 clutch, which is
connected to the front planetary carrier, is on. This forces the front planetary assembly to
rotateat a 1:1ratio. The F1freewheelsasaresult of thesun gear, (which isconnected to the
K1 clutch), rotatingwith thecompletefront planetary assembly. TheB3brakeison tolock the
rear carrier and center planetary ring gear. The K3 clutch is on which locks the rear and
center planetary' ssun gears. Thefront planetaryring gear islinkedtotherear planetaryring
gear, (thru therotating front planetary carrier), which forcestherear planetary' ssun gear to
turn in the oppositerotation of the engine. Now the center planetary'ssun gear can drivethe
center planetary carrier, which istheoutput shaft, oppositeof enginerotation.

SIMPLIFIED

FRONT PLANETARY
ASSEMBLY LOCKED 1:1
REAR AND CENTER SUN GEARS
DRIVING CENTER CARRIER AND
OUTPUT SHAFT IN AREVERSAL

Figure 84
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DIAGNOSING THE 722.6 TRANSM|SSION

HYDRAULICS
As previoudly stated, there are 8 basic pressure levels within this transmission's hydraulic system without any
pressuretaps totest them. These pressurelevelsareasfollows:

PRESSURE CIRCUITS PRESSURE VALUES
Line Pressure 60-320 ps
Modulating Pressure 0-125 psi
Regulated Shift Pressure 0-120 psi
Shift Pressure 0-220 psi
Solenoid Shift “In” Pressure 50-55 psi
Line Pressure Solenoid “In” Pressure 120-125 psi
Torque Converter Pressure 0-100 psi
TCC Apply Pressure 0-118 psi

To fully appreciate and understand the hydraulic operation of this unit, it is necessary to understand the
operation of each of the solenoids and the valves in the valve body that they influence.

SHIFT SOLENOIDS

There are three shift solenoids, the 1-2/4-5 (Y 3/6y3), the 2-3 (Y 3/6y5) and the 3-4 (Y 3/6y4). Just by their very
names you can determine their functions. Obviously the 1-2/4-5 solenoid is responsible for the 1-2 and 4-5 up-
shift aswell astheir respective downshifts. Then of course you have the 2-3 solenoid for the 2-3 and 3-2 shift
while the 3-4 solenoid handles the 3-4 and 4-3 shift. Each of these 3 solenoids are fed with 50 to 55 psi of
pressurecalled" Solenoid Shift Pressure” whichiscontrolled by the Shift Solenoid “In” PressureValve.

PRESSURE SOLENOIDS
There are two pressure control solenoids. One is called the Modulating Pressure Regulating Solenoid
(Y 3/6yl) and the other is the Shift Pressure Regulating Solenoid (Y 3/6y2).

The Modulating PR Solenoid regul ates pressure between 0 to 125 psi which influences the Pressure Regulator
Valvetoincreasemainline pressure (Working Pressure) from astatic 60 psi to ashigh as320 psi depending upon
torque input. This Modulating PR Solenoid oil also influences the 1-2/4-5, 2-3 and 3-4 shift overlap valves so
that the shift overlap of arel easing and applying clutch correspondsto torqueinput.

The Shift Pressure Solenoid regulates pressure between 0 to 120 psi which influences the Shift Pressure
Regulator Valve for a controlled clutch apply pressure (Shift Pressure) during a shift transition only. This
transitional clutch apply pressure (Shift Pressure) startsfrom alow O psi to as high as 220 psi depending upon
torqueinpuit.

Both of these solenoids are fed with a maximum of 125 psi from the Line Pressure Solenoid “In” Pressure
Valve.

Automatic Transmission Service Group



v 165

INDEX

TECHNICAL SERVICE INFORMATION

DIAGNOSING THE 722.6 TRANSM|SSION

SOLENOID SHIFT CHART
From the solenoid shift chart below, you will notice that shift solenoids 1-2/4-5, 2-3 and 3-4 aretoggled “ on-to-
off” to make there respective shifts. While in gear they remain in the “off” state. This explains how while
driving, whatever the gear the transmission wasin at the time the computer system observed afault, that would
be the gear the transmission failsafes to. When the vehicle is brought to a stop and the ignition is cycled, the
transmission will remainin second gear. Special Note: If codesare stored and repairs have been made, all codes
must be cleared for thelimp modefeatureto beturned off.

GEAR SOLENOID

SHIFTS 1) 045 A 23 3-a* | MopPpc®| sHIFT PC®
FIRST OFF OFF OFF PWM OFF
SHIFT ON OFF OFF PWM PWM

SECOND | OFF OFF OFF PWM OFF
SHIFT | OFF ON OFF PWM PWM
THIRD | OFF OFF OFF PWM OFF
SHIFT | OFF OFF ON PWM PWM

FOURTH | OFF OFF OFF PWM OFF
SHIFT ON OFF OFF PWM PWM
FIFTH | OFF OFF OFF PWM OFF

Additional solenoid activity not shown:
A 1-/4-5 Solenoid is pulsed during ignition crank.

3-4 Shift solenoid is pulsed continuously while in Park and during selector lever

movement (Garage Shifts).

ﬁ a) Pulsed constantly whileidling in Park or Neutral at approximately 40% Duty cycle.
b) Voltage observed varied with throttle opening as well as during selector lever movement.

a) Pulsed constantly whileidling in Park or Neutral at approximately 33% Duty cycle.
b) Voltage observed varied with throttle opening during each gear shift only.

NOTE" The TCC solenoid is not listed here but is pulsed to apply the converter clutch

SHIFT GROUPS

By viewing the mechanical, hydraulic and electrical operation of a shift, it can be observed that a specific
solenoid and a group of valves cause a clutch application change. Thisis described asa " Shift Group." A shift
group hastwo phases. Thetransitionfromonegear tothenextiscalled a”shift phase." Oncetheshiftiscomplete
andthetransmissionisingearitiscalledthe"stationary phase." Thereareatotal of three shift groupswithwhich
5forward speedsareachieved. Inashift phase, ashift solenoidinitiatesthe application of onegroup of valves to
changetheclutchesrequired for that shift. During thistimetheother two groupsremaininthe stationary phase.

Alisting of each shift groupisprovided onthefollowing page.
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DIAGNOSING THE 722.6 TRANSM|SSION

Shift Group K1/B1 (Gear Changes 1-2/4-5)
This group controls the upshift and downshifts 1-2/2-1 and the 4-5,5-4.

e K1 Clutch

e B1 Brake

e 1-2/4-5 Command Valve

e 1-2/4-5 Holding Pressure Shift Valve
e 1-2/4-5 Shift Pressure Shift Valve

e 1-2/4-5 Overlap Valve

e 1-2/4-5 Shift Solenoid (Y 3/6y3)

Shift Group K2/K 3 (Gear Change 2-3)
This group controls the upshift and downshift 2-3/3-2.

e K2 Clutch

¢ K3 Clutch

e 2-3 Command Valve

¢ 2-3 Holding Pressure Shift Valve
e 2-3 Shift Pressure Shift Valve

¢ 2-3 Overlap Valve

¢ 2-3 Shift Solenoid (Y 3/6y5)

Shift Group K3/B2 (Gear Change 3-4)
This group controls the upshift and downshift 3-4/4-3.

e K3 Clutch

e B2 Brake

e 3-4 Command Valve

¢ 3-4 Holding Pressure Shift Valve
e 3-4 Shift Pressure Shift Valve

e 3-4 Overlap Valve

¢ 3-4 Shift Solenoid (Y 3/6y4)

GARAGE SHIFT

Another interesting aspect of this transmission is the way in which a smooth garage shift into drive is
accomplished. The B2 clutch hasadoubl e piston asyou can seein Figure 85. Notice how in Figure 86 that asthe
selector lever moves from Neutral into Drive, the MV 3-4 solenoid (Y 3/6y4) duty cycles which pegs the B2
Shift Valveto theend of thebore. Thisallowsthefluid pressurewhichfillsthe apply side of the B2 pistonto also
fill between the apply and counter pistons. This counter pressure opposing apply pressure reduces the apply
force of the piston onto the B2 clutches. Oncethe selector lever hasrested in the Drive position (See Figure 97),
the MV 3-4 solenoid shuts off. Thisnow allowsthe B2 shift valveto go into regulation (The B2 shift valve can
act as a regulating valve with the absence of MV 3-4 solenoid oil due to the difference in the valve's land
diametersand the metered one-way air bleed capsuleinthe B2 counter piston). Thisbringsthe counter pressure
circuit downtoabout 0.5 barsor 7.25 psi whileallowing full pressureto act onthe B2 apply pistonfor afirmhold

ontakeoff.
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B2 Piston

B2 Guide

Air bleed at
12 o'clock

: . r .---‘ N .—.-=.
Position =" % & | K3 Clutch Pressure 4|

B2 Apply Pressure

Counter pressurefills
between the pistons
Apply pressurefills

behind the larger piston

&

B2 Piston Housing
Boltsto the

Case

Figure 85
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NEUTRAL - DRIVE B3 g3 B2 BelTeY

FNGAGEMENT CUTERES/ B2 COUNTER
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Figure 86
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DIAGNOSING THE 722.6 TRANSM|SSION

HYDRAULIC LEGEND

Line Pressure (Working Pressure)

Shift Control Valve Pressure & Shift Phase Apply Pressure

Modulator Pressure (EPC to PR) & Overlap Control Pressure

Shift Pressure Control (Influences the Shift Control Valve)
Pressure Solenoid “In” Feed Pressure & Feed to the Shift Solenoid Valve

Shift Solenoid “In” Feed Pressure & Shift Command Pressure

Shift Phase Off Pressure

B2 Counter Pressure

Exhausting Circuit

TCC Limit Pressure & Cooler (TCC ON)

To Cooler (TCC Off)

CHECK BALL IDENTIFICATION

Stedl Balls Modulator Pressure Pressure Reducing 3-4 Shift Group
S Shuttle Ball (Plastic)  Shuttle Ball (Plastic)  Shuttle Ball (Plastic)

K1 Exhaust

581 Exhaust = Steel Balls:
B2 Exhaust
K3 Exhaust

_ / B2 Counter Exhaust
K2 Exhaust £ L~ B3 Exhaust
TCC —5-90 \
o i K3 Shuttle Ball
—————e TE e e (Plastic)

Figure 88
Automatic Transmission Service Group




v 165

K1

INDEX

TECHNICAL SERVICE INFORMATION

B3

&

= n
vy 11-2/4-5 COMMAND SV |
M OMMAND

o T,
1-2 OVERLAP|
— _-ﬁg—

T [S. SOL PR. V|

=]

TCC CONT|

PARK

Automatic Transmission Service Group




INDEX
ATSG| TECHNICAL SERVICE INFORMATION
_B83_

TCC CONTROL V. %
LIL

=]

REVERSE - NORMAL/STANDARD MODE

Automatic Transmission Service Group



v 165

81

INDEX
TECHNICAL SERVICE INFORMATION

e

o ] vvivv-I
[3-4 o__Mm_l

=]

TCC CONT

TRANSITION INTO REVERSE - WINTER MODE

Automatic Transmission Service Group



INDEX
ATSEh TECHNICAL SERVICE INFORMATION

=P . |
; RLAP!
.__-."_ ‘AAA‘

TCC CONT

=]

REVERSE - WINTER MODE

Automatic Transmission Service Group



v 165

D & Q@

INDEX
TECHNICAL SERVICE INFORMATION

83 W

e

o ] vvivv-I
13-4 OVERLAP]|
4 VERLA ‘um_l

=]

TCC CONT

SHIFT TRANSITION INTO DRIVE

Automatic Transmission Service Group




INDEX
ATSG| TECHNICAL SERVICE INFORMATION

" &
P

WA

e

o ] vvivv-I
13-4 OVERLAP]|
I-_ ‘AAA‘J

—
TCC CONTROL V.

=]

DRIVE FIRST GEAR

Automatic Transmission Service Group



v 165

81

o)

INDEX

TECHNICAL SERVICE INFORMATION

83

&

=]

TCC CONT|

TRANSITION INTO SECOND GEAR

Automatic Transmission Service Group




v 165

81

&

INDEX

TECHNICAL SERVICE INFORMATION

83

VWA
4 O‘AAAA_I

ro——
. |

=]

TCC CONT

Automatic Transmission Service Group

DRIVE SECOND GEAR




INDEX
ATSEh TECHNICAL SERVICE INFORMATION

1 83 A
D 3

o |
23 SHIFT PRESS MRPATV
[ 1 I [ ] n

e

o ] vvivv-I
4 QVERLAP) A

TCC CONT

=]

TRANSITION INTO THIRD GEAR

Automatic Transmission Service Group



INDEX
ATSG| TECHNICAL SERVICE INFORMATION

81 83 K3 Eﬂ
& @ & | &

L
-4 OVERLAP! W\
I— —F-.\_ -|

E]

TCC CONTROL V.

=]

DRIVE THIRD GEAR

Automatic Transmission Service Group



INDEX
ATSG| TECHNICAL SERVICE INFORMATION

81 83 W :Bﬂ
&

[3-4 OVERLAP
I _F-.‘_

TCC CONTROL V.

=]

TRANSITION INTO FOURTH GEAR

Automatic Transmission Service Group



INDEX
ATSEh TECHNICAL SERVICE INFORMATION

81 83 W ij_\
| |

y Lo . |
[E4 OUERCAL I

TCC CONTROL V.

=]

DRIVE FOURTH GEAR

Automatic Transmission Service Group



INDEX
ATSG| TECHNICAL SERVICE INFORMATION

Mook 83 =
a & 2 o 1

e

o ] vvivv-I
13-4 OVERLAP]|
4 VERLA ‘um_l

TCC CONTROL V.

=]

TRANSITION INTO FIFTH GEAR

Automatic Transmission Service Group




INDEX

TECHNICAL SERVICE INFORMATION

K1 83 W jH
|5 D Q@ &S

|
‘ V‘Y‘V V‘I

nrmsrln: FIIA

TCC CONTROL V.

FIFTH GEAR

Automatic Transmission Service Group



INDEX

TECHNICAL SERVICE INFORMATION

K1 83 W jH
|5 D Q@ (S

[
R| A "VV
—‘—‘-.- ‘L|

FIFTH GEAR - TCC MODULATION

Automatic Transmission Service Group



INDEX
ATSG| TECHNICAL SERVICE INFORMATION

DIAGNOSING THE 722.6 TRANSM|SSION

THETORQUE CONVERTER

The Torgue Converter is uniquely constructed in that the converter clutch apply circuit is independent to the
converter inand out fluid. Additionally, the converter could contain either 1 or 2 friction plates depending onthe
sizeof theengine.

The figure below illustrates how the converter clutch apply piston contoursto the flywheel side of the torque
converter cover. The friction plate/s lug to a hub splined to the turbine shaft while the steel plates lug to the
converter cover. When the clutch iscommanded on, fluid travel sthrough the center of the turbine shaft and fills
the area between the converter cover and piston. The piston appliesthefriction plate/sto the steel plateslocking
theturbineshaft tothecover.

Asillustrated bel ow, the converter clutch hydraulic circuit isindependent from the converter inand out circuits.
Converter fill comes into the converter from between the converter neck that drives the pump gears and the
stator shaft. Thefluid sreturn path is between the stator shaft and turbine shaft. Hydraulic circuit identification
of the case and converter housing can be seen on thefollowing two pages.

Converter “In” fluid
enters the converter
between the Sator Shaft

and Converter Neck

Converter “Out” fluid
returnstothe TCC
control valvein the VB
between the Turbine
Shaft and Sator Shaft

Torque Converter Clutch
Apply pressure entersthe
flywheel side of the converter
to fill and apply the piston onto
the converter clutch or clutches.

Clutch Apply
Pressure
travelsthrough
the center of the
Turbine Shaft
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Scanner I nformation
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Diagnosis Assistance System

Version: 01/2002 (2001-11-30)

L

iy
TORGUE BONVERT .WALVE DUTY-CYCLECD) 0 y
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Understanding M ercedes Adaptation Shift Strategy

Getting familiar:

For those who are familiar with Daimler/Chrysler’s 41TE and 42LE transmissions know that the controller
operating these transmissions adapts each of their shifts utilizing a Clutch Volume Index (CVI) strategy.
Chrysler’'s definition of CVI goes something like this: A Clutch Volume Index or learned clutch volume
representsthevolume of fluid that isrequired to strokeaclutch piston to the point where clutch pack clearanceis
obtained, without stroking the accumulator or picking up any torque load on the clutch. For simplicity sake, it
basically indicates the amount of timeit takesto make ashift. Chrysler monitorsthefollowing shiftsto aquire
learned clutch fill times: The 1-2, 2-3, 4-3, 4-2, 3-1 and 2-1. By these observances, the controller can tailor
solenoid operation adapting for each shift compensating for possible increased clutch clearance. Mercedes
adaptation principal operatesinasimilar manner inthat it monitors shift time (the timeit takesto changefrom
onegear ratio to another) and lengthens or shortensthe shift asneeded so asto provide aconsistent comfortable
shift feel. However, the system Mercedes utilizes is far more sophisticated as compared to Daimler/Chrysler
(consistent with Mercedes) as the speed of its communication system is much faster. Mercedes utilizesa CAN
BUSsystemwhereby information cantravel at arateof approximately 1 million bitesper second.

The Communication System:

Inthe general computer world there are many typesof networks. Inyour officethereisa”Local AreaNetwork,"
or "LAN." Thelnternet isavery large"WAN" or "Wide AreaNetwork." Inthe Mercedesthey usea"CAN" or
"Controller AreaNetwork."

The hardware, or communications link, in these networks are al very different, but the way the actua
information is packaged, sent, and received is very similar. Information is assembled into a packet. The
electronic address of the unit(s) where the packet is going is added to the front of the packet, and the packet is
sent on acommon communications|link along with packetsto and from other units. All of the units (or modules
inthecaseof aCAN) "hear"all of the packetsall of thetime. They just don’'t "listen” unlessit hastheir addressas
thedestination.

The actual communicationslink inaCAN isasingletwisted pair. Thisistwo pieces of wirewhich are twisted
together (no electrical contact). The type of wire, type of insulation, and the number of twists per inch are all
critical. These factors change electrical characteristics such as EMI/RFI susceptibility and electrical
impedance. The signalsacrossaCAN operate at avery high frequency allowing alarge amount of information
to be transmitted. Twisted pair network busses are normally terminated (either at both ends or at each module)
with a specific resistance. Although necessary for other reasons, this terminating resistance may be used to
detect and troubleshoot faultson thewire.

WELCOME TO MERCEDES ADAPTATION PROGRAM

The following data has been compiled from information provided by Mercedes to be used in supervised
training by qualified MB technicians. Procedures and values may change without notice. The information
provided here is in conjunction with Mercedes dedicated diagnostic equipment known as the “ Star
Diagnosis.” Thisisa PC connected to the vehicle through a piece of hardware called the Multiplexer. The
Computer runs a program called the DAS (Diagnosis Assistance System) and the WIS
(Werkstattinformationssytem / Wor kstation | nformation System) which also includesthe HHT (Hand Held
Scanner) software. Although thisinformation istailored for Mercedes equipment, Generic Scan Tools such
asthe Snap-On MT2500 scanner hascomeforth with their MercedesPrimary Cartridge. ThisCartridgewill
allowthetechnician to view Adaptation. Therefore, thefollowing pageswill proveto beuseful preparatory
information for theserioustransmission diagnostician.
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Driving Style Adaptation:

The Driving Style Adaptation program in the Electronic Transmission Control Module (ETC), lives for the
moment meaning that it does not retain any particular driving condition for alater date. The ETC will monitor,
adapt and respondin shiftfeel andtiming immediately fromthefollowinginputs:

1. Thevehiclesaccel eration and decel eration activity.

2. Therateof changeaswell astheposition of thethrottle pedal.

3. Lateral acceleration (Thespeedinwhichturnsaretaken).

4. Thefrequency of gear change

The Shift Time Adaptation:

Shift Time Adaptation isthetime it takes to make a shift from one gear into another. It isdefined asthetimeit
takesto disengage one clutch pack whileanother isbeing applied (i.e. Shift Overlap). Specific valuesare needed
to makethe Shift TimeAdaptation and these values arewritten to memory enabling the ETC to adapt during the
following shift occurrences:

1. Accelerating Up-shift adaption: Up-shifts that occur under load

2. Deceleration Up-shiftsadaption: Up-shiftsthat occur under noload

3. Accelerating Down-shiftsadaptation: Down-shiftsthat occur under load

4. Decel eration Down-shiftsadaptation: Down-shiftsthat occur under noload (i.e. coast down shift)
Thesevaluesarerepresentedin Newton meters(Nm) meaning " Torque." In other words, the strength of the shift.
Therearenoideal numbersto achieve, however a0indicatesthat aclutch pack doesnot require adaptation or the
clutch pack has not yet adapted. If an adaptation value is at its maximum value, and the shift is unacceptable,
repair work may berequired. Additional adaptation cannot be achieved when thefollowing valuesarereached:
Maximum valuesin Nm:

8and 12 cylinder engineshavea+ or - 210Nm

6 cylinder engineshavea +or-180Nm

4 cylinder engineshavea +or-150Nm

Analyzing Adaptation for Shiff Time Data as seen on the HHT - Hand Held Scanner

A ETC Actual values 1/9

% .6 Adaptation data

Acceleration 1-2 Nm
= High Load, Low RPM Adaptation Data High Load, High RPM Adaptation Data
£ Low Load, Low RPM Adaptation Data Low Load, High RPM Adaptation Data
% Neg. Load, Low RPM Adaptation Data Neg. Load, High RPM Adaptation Data
o
S _
° Acceleration 2-3 Nm
% These numbers indicate the correction
c factor + or - values at various engine
L load conditions and output shaft speeds.
o /
~

G
d

0 Transmission Output Speed 6200
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A ATSE

The Shift Time Adaptation continued:

Viewing the 1-2 up-shift as our exampleinthe HHT Adaptation window , the low numbersindicate that asmall
amount of adaptation was required to optimize the shift. It isthe K1 clutch that is applied on the 1-2 up-shift.
Therefore, we can conclude that the clutch clearance for the K 1clutch iswithin specification tolerances. It also
indicatesthat thereareno excessiveleaksinthecircuit aswell.

Thefollowing key points must be observed when performing and viewing are-learn adaptation procedure on a
722.6. It is recommended to have a driving assistant enabling you to be free to concentrate and observe the
scanner data.

1. Theideal transmission fluid temperatureshould be176to 194°F (80t090°C) however 140to 221°F (60to
105°C) isacceptable.

2. Turn A/C Off and drivethevehicleonalevel road withlight throttle.

3. Do not exceed maximum engine RPM during the shift process, refer to the exampl e chartsbel ow.

4. Refer tothe* Adaptation Torque Requirement” examplechartsbel ow.

5.Lettheengineidlefor ten minutesafter the adaptation processor youwill losethe new adaptation data.

6. To assure effective adaptation, clutch packsmust apply and rel ease at least 8timesfor M119 and M 120
enginesand aminimum of 4 timesfor M 104, M 111 and OM 606 engines.

Adaptation Torque Requirement chart for Shift Time - M 104, M 111 and OM 606

Shift Torque Torque Torque Torque
Engine M104.941 M111.973 M111.974 OM606.912
1-2 14-36 Nm 15-36 Nm 15-28 Nm 14-27 Nm
2-3 20-59 Nm 20-59 Nm 20-59 Nm 20-55 Nm
3-4 20-45 Nm 20-45 Nm 20-46 Nm 15-54 Nm
4-5 0-121 Nm 0-121 Nm 0-82 Nm 0-81 Nm
Max. Engine Speed = 2400 RPM 2400 RPM 2400 RPM 1800 RPM

Adaptation Torque Requirement chart for Shift Time- M 119 and M 120

Shift Up-shift Downshift Permissible Engine Torque Permissible Engine Torque
Member Very Light Idle Throttle  During the shift process During the shift process
Throttle (w/o shifter)  M119 4.2 liter M119 4.2 liter and M 120
K1 1-2 - 20-40 Nm 20-50 Nm
K2 2-3 - 20-70 Nm 20-80 Nm
K3 34 - 0-60 Nm 0-140 Nm
Bl 4-5 - 0-110 Nm 0-140 Nm
B2 - 4-3 0to-50 Nm 0to-50 Nm
K1 - 5-4 0to-50 Nm 0to-50 Nm
Max. Engine Speed = 1800 RPM
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Shift Time Adaptation continued:

The shift time is controlled by the TCM through a combination of "Fill Pressure" and "Fill Time" strategy.
Thistype of strategy allows the controller to manage the " Shift Time" by determining the amount of
pressure needed to engage the clutch as well as the time needed to fill the drum behind the piston to apply
the clutch pack. In other words, the Shift Time reports to the TCM how hard or soft (how short or long) the
shift was. The TCM then adjusts the shift feel by controlling how much pressure is used to apply the clutch
aswell as controlling the flow rate to that particular clutch drum.

Fill Pressure Adaptation:

Fill pressure adaptation isthe ability of the ETC module to modify the pressure used to engage the clutch pack.
The value of this pressure determines how firm the shift will be. If too much pressure is used the shift will be
hard. Likewise, if too little is used the transmission may dlip. Fill pressure adaptation values are written to
memory and the ETC module can make adjustments that affect shift quality. The following isan HHT screen
reporting Fill PressureAdaptation data.

Analyzing Adaptation for Fill Pressure Data as seen on the HHT

ETC Actual values
.6 Adaptation data

17  Fill pressure 1-2

-400 mbar MAX 1600
18  Fill pressure 2-3

-100 mbar
19  Fill time K1 in 2nd gr.
0 Cycle
20  Fill time K2
0 Cycle
21  Filltime K3
0 Cycle

MT 2500 Scanner display and bookl et information:

Fill pressurefor specific up-shifts. Thisgroup includesthefollowing parameters:

FILL PRESSURE 1-2(mbar) XXXX (range: 0 to 1600 mbar)
FILL PRESSURE 2-3(mbar) _ XXX (range: 0 to 800 mbar)

The ETC cal culates these adaptive val ues based on the current draw from the solenoid shift valve. Thesevalues
compensate for tolerances in the solenoid valve, the modulated shift pressure valve, and for the tension on the
return spring for the respective shift member. Higher valuesindicate that the ETC isincreasing fill pressure to
createaharder shift. Lower valuesindicatethat the ETCisdecreasing fill pressureto create asofter shift. A value
of 0 mbar meansthat either the ETC has not stored an adaptive value, or that the shift member does not require
correction. A valueat the parametersupper limit, along with poor shift quality, indicatestheneed for repair.
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Fill Time Adaptation:

Fill TimeAdaptationistheability of the ETC moduleto modify thetimeit takestofill theclutch pack. Fill timeis
the time it takesto fill the clutch drum behind the apply piston taking all the clearance up but not applying the
clutch pack. This adaptation compensates for the condition of the clutches and steel plates and the clearance
between them. The certain values (i.e. previous shift condition, etc..) needed to make these adapts are written to
memory.

Analyzing Adaptation for Fill Time Data as seen on the HHT

ETC Actual values 9/9
.6 Adaptation data

22  Filltime B1

0 Cycle
23  Filltime B2

0 Cycle MAX 15
24 Fill time K1

0 Cycle

MT 2500 Scanner display and bookl et information:

Fill timefor specific clutch and brake pack shift members. Thisgroup includesthefollowing parameters:
FILL TIME K1 IN 2ND GEAR CYCLE_XX (range: 0'to 15 cycles)
FILL TIME K1 IN 4TH GEAR CYCLE_XX
FILL TIME K2 CYCLE_XX FILL TIME K3 CYCLE_XX
FILL TIMEB1CYCLE XX FILL TIME B2 CYCLE XX

These data parameters display adaptations to the length of time it takes to fill the clutch (K) and brake (B)
shift members with ATF to remove the clearances just before application. These adaptations compensate for
the condition of the clutches, the number of steel plates, and the clearance between the steel plates.

The ETC sends an amplitude-modulated current to the fill solenoids. The greater the signal
amplitude, or difference between the crests and troughs of the signal, the greater the pressure. The ETC can
only change signal amplitude once per 20 milliseconds (ms). This prevents overcorrection. Each cycle
displayed by these data parameters equals one 20-ms period. If the Scanner reports afill time adaptation of 3
cycles, this meansthat it took three periods of 20-ms each (60 ms) to alter pressure enough to accomplish
the correct application of the shift member.

The maximum fill correction timeis 15 cycles, or 300 ms. A value of 0 cyclesindicates no fill
correction was needed.
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Diagnostic Trouble Codes

DTC'’s

LIMP | AUTO| KEY
DTC DTC DESCRIPTION

DTC |NT OBD MODE|RESET|RESET
2 98 PO753 | 1-2/4-5SHIFT SOLENOID X

3 99 PO758| 2-3SHIFT SOLENOID X

4 100 PO763 | 3-4 SHIFT SOLENOID X

5 101 PO743| PWM LOCK-UPSOLENOID X

6 102 PO748| MODULATING PRESSURE REGULATING SOLENOID X

7 103 PO748| SHIFT PRESSURE REGULATING SOLENOID X

8 104 R/PLOCKOUT SOLENOID X
9 105 STARTER LOCKOUT RELAY MODULE X
10 106 PO702 | SOLENOID VOLTAGE SUPPLY OUT OF RANGE X

11 107 PO715| RPM SENSOR VOLTAGE SUPPLY OUT OF RANGE X

12 108 PO715] RPM SENSOR n2 X

13 109 PO715| RPM SENSOR n3 X

14 110 PO715| RPM SENSOR 2 TO 3 COMPARISON IMPLAUSIBLE — — —
15 111 PO700 | EXCESSIVE RPM SENSOR 2 OR 3 - - -
17 113 PO705| TRRS CODING INVALID - - -
18 114 PO705| TRRSIMPLAUSIBLE — — —
18 114 SELECTOR LEVER POSITION IMPLAUSIBLE X X

19 115 ATF TEMPERATURE SENSOR C

20 116 STARTER INTERLOCK CONTACT/ATF FAULTY E

21 117 TCM VOLTAGE OUT OF RANGE - CIRCUIT B7 X X

22 118 P0O720| CAN: WHEEL SPEED SENSOR, RIGHT REAR, FAULT | X,A,C X

23 119 P0720| CAN: WHEEL SPEED SENSOR, LEFT REAR, FAULT X,A,C X

24 120 CAN: RFWH SPD SEN FAULT or Pedal Value Implausible X

25 121 CAN: LFWH SPD SEN FAULT or Eng RPM Implausible X

26 122 CAN: ACC. PEDAL POSITION or Eng Torque Implausible B X

27 123 ADJ. ENG. or STATIC ENG TORQUE IMPLAUSIBLE — — —
28 124 CAN: ENGINE RPM IMPLAUSIBLE B or D X

29 125 CAN: ENGINE TORQUE, RIGHT, IMPLAUSIBLE BorD X

30 126 CAN: ADJALTITUDE IMPL. or Tract.Cont. Comm. Error B X

31 127 ENG MNGT. TORQUE IMPLAUSIBLE or Comm. Error — — —
32 128 CAN: ENGINE TORQUE MANAGEMENT IMPLAUSIBLE B or D X

33 129 CAN: THROTTLE VALVEACTUATOR IMPLAUSIBLE - - -
34 130 PO720] CAN: TRRSMOD (N15/5) IMPL. or ENG. MNGT. FAULT — — —
35 131 CAN: ME 1.0, LEFT, INFORMATION DISTORTED BorD X

36 132 CAN: ME 1.0, RIGHT, INFORMATION DISTORTED B X

36 132 ENGINE COOLANT TEMPERATURE IMPLAUSIBLE B X

37 133 CAN: INFORMATION TOTALLY DISTORTED X,B X

38 134 P0720| CAN: ESPINFORMATION DISTORTED or TRAC. CNTL.] X,B X

39 135 CAN: ME 1.0, RIGHT, INFORMATION DISTORTED BorD X

40 136 CAN: INSTRUMENT CLUSTER COMM. ERROR — — —
41 137 PO700| TRANSFER VASE CNTRL. MODULE COMM. FAULT — — —
49 145 PO700 | EXCESSIVE ENGINE RPM — — —
50 146 PO700| EXCESSIVE RPM SENSOR 3 — — —
51 147 PO700| ENGAGED GEAR IMPLAUSIBLE (TRANS SLIPPING) X
52 148 POT00 COMMAND VALVE STUCK IN PRESSURE POSITION X X

ORTCC STUCK ON
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DTC’s
LIMP | AUTO| KEY
bTC [u)rITC ggg DESCRIPTION MODE |RESET|RESET
53 149 P0740 | TORQUE CONVERTER LOCK-UPCLUTCH SLIPPING Lo
5 150 CONFIRMATION OF TRANSMISSION OVERLOAD B — —
PROTECTION NOT RECEIVED
55 151 P0730 | GEAR RECOGNITION REPEATEDLY NEGATIVE X
56 __ 152 P0702 | ETC CONTROL MODULE (EEPROM: INCORRECT CODING]| X
57 153 P0702 | ETC CONTROL MODULE (CLOCK) — — —
58 154 P0702 | ETC CONTROL MODULE (INTERNAL TEST WATCHDOG)[ X
59 155 P0702 | ETC CONTROL MODULE (EXTERNAL TEST WATCHDOG)| X
60 156 PO702 | ETC CONTROL MODULE (INTERNAL FUNCTION WATCHDOG) F
61 157 PO702| ETC CONTROL MODULE (EXTERNAL FUNCTION WATCHDOG) F
62 158 P0702 | ETC CONTROL MODULE (RAM) X
63 159 P0702 | ETC CONTROL MODULE (ROM) X
64 160 PO702 | ETC CONTROL MODULE (EEPROM: CRITICAL FUNCTIONS) X
65 161 P0702 | ETC CONTROL MODULE (EEPROM: NONCRITICAL FUNCTIONS) B

IMPORTANT NOTE: DTC's between 2 and 65 are actual errors at the time of coderetrieval. DTC's

EXAMPLE: A code 18 that occurred previously would become 18 + 96 and would be displayed asDTC
114.

LIMP MODE (X) = Transmission does not shift, it remains in the same gear as when the fault occurred.
After moving shift lever to Park, cycle ignition key Off, wait 10 seconds, restart
engine, engaged gear will be 2nd and reverse only. To restore transmission function
(if error isnonexistent): clear malfunction memory, cycle ignition key OFF and

Code definition may vary due to update changes made to the TCM

higher than 96 indicate an error that occurred previously.

restart engine.

AUTO RESET (X) = Error reaction eliminated after fault condition ends.

KEY RESET (X) = Error reaction eliminated by cycling ignition key OFF/ON.

A = Limp Mode only when faults 22 and 23 occur simultaneously. With implausible signal input, control

B = With implausible signal input, control module defaults to preprogrammed fixed substitution value.

C = With implausible signal input, control module defaults to variable substitution value (with loss of one

D = With implausible signal input, control module defaults to variable substitution value from other half of

modul e faults to preprogrammed fixed substitution value, (L/RR, R/RR = 2500 rpm).

rear speed sensor input).

engine control.

E = Delayed starting.

F = Error induces control module to reinitialize from beginning (reset).
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DIAGNOSTIC

TROUBLE DESCRIPTION
CODE

P0O100 MAF CIRCUIT FAULT

PO105 MAPCIRCUIT FAULT

P0110 IAT CIRCUIT FAULT

PO115 ECT CIRCUIT FAULT

P0120 THROTTLE POSITION CIRCUIT FAULT

PO500 VSS SENSOR FAULT

PO560 SYSTEM VOLTAGE MALFUNCTION

PO700 TRANSMISSION CONTROL SYSTEM MALFUNCTION

P0O702 TRANSMISSION CONTROL SYSTEM ELECTRICAL MALFUNCTION

PO715 TURBINE SPEED SENSOR CIRCUIT FAULT

P0O720 OUTPUT SPEED SENSOR CIRCUIT FAULT

PO730 INCORRECT GEAR RATIO

P0740 TORQUE CONVERTER CLUTCH MALFUNCTION

P0743 TORQUE CONVERTER CLUTCH ELECTRICAL CIRCUIT FAULT

P0748 MODULATION/SHIFT PRESSURE REGULATING SOLENOID CIRCUIT FAULT

PO753 1-2/4-5 SHIFT SOLENOID ELECTRICAL CIRCUIT FAULT

PO758 2-3 SHIFT SOLENOID ELECTRICAL CIRCUIT FAULT

PO763 3-4 SHIFT SOLENOID ELECTRICAL CIRCUIT FAULT

P1584 STOPLAMPSWITCH FAULT

P1747 CAN SIGNAL FROM ETC FAILURE

DIAGNOSTIC LINK CONNECTOR (DLC) INFORMATION

vehicle is equipped with Californiaemissions or if the vehicleis OBD-11 compliant.

used with a"Code Reader" and will produce 2 digit codes.

typically used with California emissions.

requires a diagnostic code reader to retrieve 2 digit codes.

require a scan tool in order to retrieve the typical OBD-11 5 digit codes.

There can be 4 different diagnostic connector styles depending on year of production, car mode, if the

DLC #1 - ThisDLC islocated in the engine compartment and is a 16 pin diagnostic connector which is

DLC #2 - ThisDLC islocated in the same location as DLC #1 and is very similar in appearance. This
DLC hasan L.E.D. Lamp with a push button to retrieve 2 digit codes. This style connector is

DLC #3 - ThisDLC isalso located in the engine compartment and is around 38 terminal connector that

DLC #4 - ThisDLC isthe 16 terminal OBD-I1 connector located under the driver side dash. Thiswill

Automatic Transmission Service Group
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Electrical | nformation

Electrical checksrelated to the 722.6 transmission can

163 Chassis 140, 210 and 220 Chassis be easily conducted as the TCM is located in one of
g havethe TCM in an

(M Series) : : threeaccessibleareasasshowninFigure89. The TCM
have the TCM E'ne;;g:%lo?ﬁga'r?ntqgﬁt issmall in size when compared to the other computers
ggqttr: gfofhre\ on board the vehicle. It measures approximately 5 1/4”
console. Kr— 129, 170, 202 and 208 X 4 1/4" x 3/4" (See Figure 90). There are two
Connectors » Chasss havethe TCM connectors which plug into the TCM. The face of each
facethe Eggre(; passenger sidefloor | ¢ the connectors have embossed in them terminal
accelerator ' numbers for circuit identification as shown in Figure
pedal. 91. Atthe"neck" of each of thetwo connectorsisawire

tie that can be removed to gain access to the wires

coming in from behind the connector (See Figure 92).

Once the wire tie is removed the outer protective
covering can dlide off of the connector as shown in
- Figure 93. Once the sleeve is removed, numbers are
Figure 89 also embossed into the side of the connector for easy
circuit ID (SeeFigure94).

With the protective sleeve removed, the wires, thewire
termina ends as well as the integrity of the connector
can all be easily inspected. Various electrical checks
can aso be performed. The connector could be plugged
back into the TCM with the sleeve removed allowing
thetechnicianto back probe specific circuitsfor testing.
The Hall Effect Sensors, the Transmission Fluid
Temperature Sensor, the Transmission Range
Recognition Switch, the Shift Solenoids and Pressure
Control Solenoids could al be monitored without
difficulty.

L With the connector unplugged, resistance checkscan be
Figure 90 performed on many of thetransmissionsinternal

““Wire tie removed from the
neck of the connector

Figure 91

Automatic Transmission Service Group



INDEX

ATSG TECHNICAL SERVICE INFORMATION

electrical components. If a specific wire needs to be
inspected, continuity checks could also be performed
from the TCM connectors to the main harness
connector which plugs into the transmission (See
Figure95).

Use Figure 96 for TCM termina identification and
Figure 97 for the transmission harness terminal
identification. Figure 98 providesresistance data check
chart as well as some TCM update and part number
information.

Figure 93 \ Figure 95

AUTOMATIC TRANSMISSION SERVICE GROUP
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TCM LOCATION &
140, 210 and 220 Chassis

él.lslS (SZQIIJIZSS havgtheTQM i on Elestrical TERMINAL IDENTIFICATION
have the TCM Box in Engine Compartment -
on the ~N
floor center W 129, 170, 202 and 208 Chassis -
4 N havethe TCM under passenger oM
console )
side floor board
1 10 12 17
23 30 33 Lgis L H
TCM
TERMINAL # FUNCTION
1 DIAGNOSTIC OUTPUT
2 KICKDOWN SWITCH
3 WINTER/STANDARD PROGRAM SWITCH
4 R/PLOCK SOLENOID
5-6 NOT USED
7 PASSENGER FUSE & RELAY MODULE BOX
8 NOT USED
9 STOPLAMPINPUT
10 NOT USED
12 RPM SENSOR n2 SIGNAL
13 RPM SENSOR VOLTAGE SUPPLY
14 1-2/4-5 SHIFT SOLENOID
15 3-4 SHIFT SOLENOID
16 2-3 SHIFT SOLENOID
17 PWM LOCK-UP SOLENOID
23-24 NOT USED
25 TRANSMISSION RANGE RECOGNITION SWITCH
26 TRANSMISSION RANGE RECOGNITION SWITCH
27 TRANSMISSION RANGE RECOGNITION SWITCH
28 TRANSMISSION RANGE RECOGNITION SWITCH
29 TRANSMISSION CONTROL MODULE VOLTAGE SUPPLY
30 TRANSMISSION CONTROL MODULE GROUND
33 RPM SENSOR n2 & n3 GROUND and ATF GROUND
34 ATF TEMPERATURE SENSOR
35 RPM SENSOR n3 SIGNAL
36 MODULATOR PRESSURE REGULATING SOLENOID
37 SHIFT PRESSURE REGULATING SOLENOID
38 SOLENOID VOLTAGE SUPPLY
L CAN DATA LINE LOW (-)
CAN DATA LINE HIGH (+)

Figure 96
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#5 not used

21,
6. o4 3

Ree O 8
T o ol ~

12

..........

A e SN A =7 /7
o=/
N\ ‘\LU;@%{/

="

Conductor Plate Connector

The Connector & Sleeve
Twist & Lock Together
And Are Sealed By " 0" Rings

Vehicle Harness Vehicle Conductor

Connector Plate Connector
3 BROWN/BL UE 1
3 BLUE - . "
o PINK 3 ‘Jlns —
35 YELLOW 1 p—
2 e  —
38 6
s YELLOW/GREY > y1
37 GREY/BLUE 0 _@ y2
T BLACK/YELLOW T Qyé
" BLACK/WHITE 13 @ y3
15 BLACK/BLUE 9 @ y4
16 BLACK/GREEN 3 @ y5
L GREEN CAN dataline () (Low) 5 | Not Used
H WHITE CAN dataline (+) (High) CONDUCTOR PLATE
oM CONNECTOR
CONNECTOR

Figure 97
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10 12

Models 129, 140, 170, 202, 208 and 210 have had updated
Electronic Transmission Control Modulesin order to desensitize
setting of codes 053, 134, 146 and 149. These updated modules
also improve 1-2 full throttle shifts and 3-2 downshifts. The part
numbersfor thesemodulesareasfollows:

M 119/120 engines - 026 545 72 32

M 113 engine - 026 545 73 32
M 112 engine - 026 545 84 32
M 111 engine - 026 545 82 32
M 104 engine - 026 545 85 32

For the220 M odel s, theupdated modulepart number is:
022 545 51 32. Only early vehicles did not receive this module
fromthefactory.

These part numbers do not apply to triptronic shifted vehicles or
AMG vehicles.

17

A4
oooooo

N

D /L__IEEEEEE

A4
oooo

I:II:II:II:IR

(izgmzi

xR

=

23

30 33

=

38 L

TCM TO CONDUCTOR PLATE TERMINAL CHART
TCM CONDUCTOR PLATE COMPONENT
TERMINAL # TERMINAL # COMPONENT VAL UE

33 12 SENSOR GROUND 01 VOLTSOR LESS
13 7 RPM SENSOR VOLTAGE SUPPLY 4-8VOLTS

12 3 RPM SENSOR n2 SIGNAL VOLTAGE PULSE
35 1 RPM SENSOR n3 SIGNAL VOLTAGE PULSE
34 4 ATF TEMP SENSOR/STARTER LOCK-OUT N/A

38 6 SOLENOID VOLTAGE SUPPLY |SYSTEM VOLTAGE
36 2 MODULATED PRESSURE REGULATOR SOLENOID 5.5 0OHMS

37 10 SHIFT PRESSURE REGULATOR SOLENOID 5.5 0OHMS

17 11 PWM CONVERTER CLUTCH SOLENOID 2.7 OHMS

14 13 1-2/4-5 SHIFT SOLENOID 45 OHMS

15 9 3-4 SHIFT SOLENOID 45 0OHMS

16 8 2-3 SHIFT SOLENOID 4.5 OHMS

5 NOT USED

Figure 98
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Electrical | nformation

TRRS

The center gear shift mechanism as seen in Figure 99
conatins an electrical Transmission Range Recognition
Switch (TRRS) and the Park/Lock Solenoid. The TRRS
informsthe TCM of both the gear shift selection aswell
astheWinter or Standard M ode sel ection.

With the TRRS being an integral part of the gear shift
mechanismwhichislocated onthefloor center console,
rain water from an open sun roof, a coffee or soda spill
isall it takes to damage this switch. Asyou can seein
Figure 100, with the face plate removed, the TRRS
circuit board can be easily seen. Thisexplainswhy itis
so easily damaged. Thiscircuit board has attached to it
wires (See Figure 101) which run to a connector in the
rear of theassembly (SeeFigure 102).

When this switch is damaged, it may cause delayed
engagements or no up shifts. Sometimes it will not
allow the Park/Lock solenoid to release. If you
encounter ashifter that will not move out of Park, there ‘
is an access window below the Gear Select Indicator ‘
Panel whichwill allow youtoreleasethelever using the
eraser end of a pencil (See Figure 103). Figure 104
shows the pencil before the release and Figure 105
shows the pencil pushed down and the gear shifter
released. Figures 106 and 107 provide additional
information as well as an explanation of each gear
range with shifters that do not use the “Slap Stick”
optionasshowninFigure99.

The Manual Shift version shown in Figures 106 and
107 hasitsown unique problem. If you notice, whenthe
shifter lever ispulled downinto thefirst Drive position
below Neutral, the Driver has the option to push the
lever sideways. To the right would alow a shift
sequence up to 5th gear while pushed to the left side
would prohibit 5th gear. There have been numerous
reports of vehicle owners complaining of an
intermittent loss of 5th gear by not realizing that the
shifter lever was inadvertently knocked over while
driving.

Automatic Transmission Service Group
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Window

Pencil

" Figure 103 Figure 105
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Shift Quadrant

P =Park Pawl Engaged and Engine Sart Position

R =Reverse

N = Neutral...No Power Flow and Engine Start Position
D =Automatic Shift 1st thru 5th gear.
4
3
2

= Automatic Shift 1st thru 4th gear. 5th gear islocked out.

= Automatic Shift 1st thru 3th gear. 4th and 5th gearsare
locked out.

= Automatic Shift 1st thru 2th gear. 3rd, 4th and 5th gears
arelocked out.

1 =Low Gear Driving Only
E/SMODE SELECTOR SWITCH OPERATION:

" S' = ThisisaStandard driving programwithinitial take-off in 1st gear.

"W =ThisisaWinter driving programwithinitial take-off in 2nd gear with the4<>D position sel ected.
InWinter Modewiththe reverseposition selected, a-1.93:1 gear ratioisavailable.
In Standard Modewiththereverse position selected, a-3.16:1 gear ratioisavailable.
Thisistoaffordthedriver abetter chanceof removing thevehiclefrom astuck condition.

VEHICLETOWING:
If thevehiclemust beflat towed, it should bedonewith only the"N" position sel ected for amaximum
towing range of 32 miles (50 km) at amaximum speed of 32 mph (50 km/h).

LIMPMODE FUNCTION:

Certainmalfunctionswill causethetransmissionto enter limp modeat which timeadiagnostictrouble
codewill bestored. Should an electrical fault occur, thelast sel ected gear will bethegear thetransmission
remainsinuntil thevehicleisstopped, theengineisturned off, 10 secondshave passed and theengineis
restarted. At thistime 2nd gear will be hydraulically avail able. Should amechanical/hydraulicfault occur,
3rd gear only will beavailable. Inall situationsreverseisalsoavailable.

Limp moderemainsactiveuntil themalfunctioniseliminated, or in some casesthekey iscycled. Insome
caseslimp modeiscancel ed becausethefaultisnolonger present.

To adust: With engine OFF, place the
selector lever in the Drive Position.
Using a #10 Torx, loosen the adjustment
lock. Move the Shift Selector Lever all
the way forward to the Drive position. Adjustment
Lock the adjustment to 12 Nm/8.8 ft. |bs.

e
QR

Figure 106
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The TRRS is a commonly failed
device that produces complaints
such as delayed engagements or
no up-shifts. The no up-shift
complaint is usually accompanied
withthe TRRSswitch manual low
indicator light stuck on regardless
of the selector lever position.
Below is a wiring diagram which
could be used to assist in
diagnosing the TRRS. However
should the switch need to be
replaced, the entire shifting
assembly needsto bereplaced. The
assembly illustrated to the right is
an early typical design. There is
also a shift gate design of P, R, N
and -D+ positions allowing slap
stick up shift and down shift
control. The TRRS plugs in from
the front on this design rather than
fromtherear asseentotheright.

NOTE: The TRRS is so sensitive that it damages if the sun roof is left
openanditrains...thesameoccurswith beverage spillage.

TCM
CO“”eCtolr)iagno stic (Output) The shift/lock mechanism at times malfunctions locking the shifter in the
1 - - Park position. There is an access window through the top of the shifter
> | _Kickdown Switch assembly that will allow you to gain accessto arelease lever with the use
. TRRS of apencil or small pocket screwdriver (Figures103-105).
7 |_R/PLock Solenoid 1 Hexadecimal Chart
5 2 shifter | Arproximate Voltage at the
it TCM Connector Pin No.
6 | Passenger Side Fuse E Posfion
and Relay M odule Box
3
8 - P [10]10]10 | O
9
[ 0 [10 |10 |10
10 8 N 0 0
23 / Ground " 10 10
24 6 D 0 0 |10 0
TRRS
25 4 4 0 0 0 10
TRRS
26 5 3 0O (10] 0[O
p= TRRS 5
RS - 2 (00| 0| O
= TCM Power TRRS -l 10 10 0 10
TCM Ground Connector Measured with the TCM connector unplugged
30 and the ignition in the “ON” position.

Figure 107
Automatic Transmission Service Group
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WE I THE TECHESERVICE THAINHEL ES

YOUR #1 SOURCE

Tech Hotline FOR

Tech Manuals

Tech Seminars

Computer Software

24 Hour internet Tech Fourm
AND

MUCH MUCH MORE

FOR MORE INFORMATION
CALL (800) 245-7722
OR VISIT US ON THE WEB
WWW.ATSG.BIZ
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