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Automatic Transmission Fluid 

The automatic transmission fluid (ATF) is used to lubricate and cool components 
of the automatic transmission. ATF is also used to transmit power in the torque 
converter, as hydraulic fluid and to build up defined friction on the wet clutches 
and brake bands. If the wrong ATF grade is used, the shifts could be too hard or t c  
long. 

Long shifts will cause overheating and excessive wear on friction parts in the 
automatic t ra nsm i ssion. 

ATF was sold for many years with the specification "ATF Dexron B". The aditive: 
which have considerably influence on the properties of this fluid, contain fats and 
oils, which are from the sperm whale (similar to the well known cod-liver oi l !) .  

Now the killing of sperm whales has been strictly forbidden by the USA. The 
restriction covers the sales of products, which contain parts of this animal. Conse- 
quently also ATF Dexron B in cans, transmissions or cars. 

"ATF Dexron B" is still available in Europe. However the manufacture of the 
additive, Lubrizol 3216 (with sperm whale oil), which almost all lubricant 
manufacturers had used for ATF Dexron B, has been stopped. 

A new ATF quality with the additive Lubrizol 3216 C 
is available worldwide and is also suitable for the automatic transmissions A 22 
(Porsche 928) and RL (Porsche 924). The additive, Lubrizol 3216 C, in this ATF 
is synthetic. I t  also does not contain any poisonous ingredients. 

The following fluids are not suitable for our automatic transmissions! 

ATF Dexron I I  
ATF Dexron I I C 
ATF Dexron I I  D 
ATF Type A, Suffix A 
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The following brand name fluids have been tested and approved for use in the 
automatic transmission. 

Product Name 

Automatic Transfluid 71 71 

BP Autran DX 

CaItex Texamatic Fluid 7492 
Dexron B 10 333 

Castrol TQT 

Mobi I Automatic Transmission 
Fluid C 

Quaker State Autom. Transm.- 
Fluid Dexron B - 11 220 

Shell ATF S 8684 

Sunamatic 128 

Texaco Transmission Fluid VD 

Make 

Esso (EXXON) 

BP 

Cat tex Petroleum Corp. 
New York/USA 

Castrol Ltd. GB 

Mobil Oil 

Quaker State Oil, Oil City/Pa. USA 

SHELL 

Sun Oil Co. 

Texaco Inc. New York/USA 
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As much information as possible on the trouble and damage history will be 
necessary to diagnose a defective automatic transmission. 

The following points must definitely be checked and, if necessary, corrected 
prior to test driving, in order to prevent additional damage during the test drive 

. 1  

\ .  .i. 

or 

1. 

2. 

3. 

4. 

5. 

6. 

an incorrect diagnosis. 

External damage, leaks from the transmission (ATF loss) or the final drive 
(hypoid oil loss), detached cables or wires. 

Check fluid level a t  inspection tank of automatic transmission (also check 
appearance and odor of ATF!). 

Check engine tuning (ignition timing, idle speed, wide open throttle with full 
throttle or kickdown position of accelerator pedal). 

Adjustment of control pressure cable (see page 17). 

Adjustment of selector lever cable (see page 16). 

Operation of electric kickdown valve (see page 18). 
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Test drive the car on a route which will allow a complete test of the transmission. 

Try to get an accurate description of the problem frQrn the customer or, better 
yet, le t  the customer drive the car and show you the problem. 

Always check: 

- all upshifts 

- all downshifts (also kickdown) 

- all selector lever positions (P-R-N-0-2-1) 

- operation while backing up, also on hill when possible 

- stall speed 

Naturally an accurate diagnosis of problems will require knowledge of the 
automatic transmission's design and operation. Consequently you should thoroughly 
read and study the brochure "Automatic Transmission A 22, Description of 
Opera t ion ' I .  

I f  the problems cannot be definitely pinpointed during the test drive, systematically 
check: 

- the shift points, 

- the stall speed and 

- the pressures. 

How this is done, will be explained on the following pages. 
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When checking shift points on a road test or on a chassis dynamometer, remember 
that permissible tolerances allow the speedometer an incorrect reading of up to 7 4 

Lets First Check the Upshifts 

------___ 

100 I 110 I 120 I 130 I 140 I 

A = Rolling vehicle without force on accelerator pedal 
B = Full throttle position 

Full Throttle Upshift Points (B): 

From 1s t  to 2nd gear between 60 and 65 mph 
From 2nd to 3rd gear between 93 and 98 mph 

Shift points will be scattered infinitely between the lower partial load range and 
full throttle position. 

If the accelerator pedal is pressed down past the full throttle pressure point (kick- 
down), the shift points will not change as compared with the full throttle upshift 
points. 
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Checking Downshift Points 

Kick-down 

I 

I 
I 

I 
I 

I I 

230 k 4 P  
zb B 4b do 7b sb sb I&) 40 lk 1:o 140 ,&J) 1L lk lb lb 2 b  2:o 2;o 

A = Rolling vehicle without force on accelerator pedal 
B = Full throttle position 
C = Accelerator pedal pressed beyond full throttle position (kickdown) 

Full Throttle Downshift Points (B): 

From 3rd to 2nd gear between 53 and 35 mph 
From 2nd to 1 s t  gear between 32 and 28 mph 

Test: Car rolling speed about 34 mph accelerator pedal a t  full throttle (not kick- 
down), transmission must downshift from 3rd to 2nd gear. 

Kickdown Downshift Points (C): 

From 3rd to 2nd gear between 83 and 76 mph 
From 2nd to 1s t  gear between 48 and 36 mph 

Test: Car rolling speed about 75 mph, accelerator pedal at  kickdown, transmission 
must downshift from 3rd to 2nd gear. 
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This test will indicate whether the torque converter i s  operating correctly, as well 
as the shift elements brake band 1 , brake band 2 and one-way cluth with the select 
lever in D, 2 or 1 , and also brake band B 3 and one-way clutch with selector lever 
in R. 

Testing Conditions: 

- Engine tuning (valve timing, ignition, CO level, Throttle) checked and correct. 
- ATF level checked and correct. 
- E ng inehransm ission a t  operating temperatu re. 
- Parking brake fully applied. 
- Brake pedal pressed down with left foot. Now start engine, move selector lever t 

D (no difference in position 2 or 1 , since 1s t  gear of automatic transmission is 
always engaged when car is stopped!). 

- Full throttle for maximum 5 seconds. 
- Read engine speed form tachometer. 

Caution! 

Never test stall speed longer than 5 seconds due to the great heat developed in the 
torque converter 1. 

Never move off with stall speed! 

Stall speed should be 2350 * 200 rpm. 

The stall speed will drop in relation to the altitude above sea level. The drop is taus( 

by the lower engine output a t  hiJer altitudes and will be about 125 rpm per 1000 
meters (3,300 ft.) above sea level. 
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E xp I anati on of Diagram : 

A Porsche 928 tested a t  1850 meters above sea level (e. g. in the Porsche Workshop 
a t  St .  Moritz, Switherland) can only reach a stell speed of 2170 k 200 rpm (broken 
line in diagram) due to reduced engine output in the mountains. 



Torque Converter 

Requirements: 
ATE level correct 
Operating temperature 
Modulation pressure 
correct 
Control  pressure correct 

Complaint 

Selector lever in "P" 
Engine only  reaches 
2500. . .4000 rpm 

Selector lever in "D" 
Stall speed higher 
than 3000 rpm 

Selector lever in "D" 
Stall speed is  
2600. . .2800 rpm 

Selector lever in "D" 
Stall speed is 
2000. . .2200 rpm 

Selector lever in "D" 
Stall speed is  
1500. . . 1900 rpm 

A 

A 

. .  

Selector lever in "D" 
Stall speeds continues 
to rise 

Driving up t o  about 

faster as "with brakes on" 
80 km/h  (50 mph) okay, A 

a 

5 11 Moving off only possible 
10 to 20 seconds 
after starting engine 

i 
I I I 

a Adjustments and inspections on installed transmission 

Repairs, which can be done on an installed transmission 

A Repairs, which must be done on a removed transmission 
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Selector Lever Cable 

The selector lever cable connects the selector lever in the passenger compartment 
with the range selector lever on the transmission. 

Adjustment: (see pages 37-1 1 and 37-12 of Repair Manual 928, Volume I I )  

1. Position selector lever a t  ,,N". 

2. Detach cable of range selector lever on transmission a t  ball socket. 

3. Position range selection lever on transmission a t  ,,N". 

4. Adjust ball socket on cable so that the cable can be reattached without tension. 
/ 

P 

5. Test all positions of selector lever. 
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Control Pressure Cable 

g * *  

The control pressure cable connects the throttle valve of the engine with the contro 
pressure lever on the side of the transmission. The pertinent throttle valve position 
(or accelerator pedal position) is transmitted to the lever on the transmission and 
consequently to the automatic transmission controls. 

Adjustment (see page 37- 14 of Repair Manual 928, Volume I I )  

1.  Adjust engine idle speed. 
2. Adjust accelerator cable (between accelerator pedal and throttle valve lever) 

to remove play. 
3. Attach cable on control pressure lever of transmission without play and, i f  neces- 

sary, turn adjusting screw on control pressure lever to remove tension or play. 
4. The ball sockets of the cable must be screv 

When the cable is correctly adjusted, there wi 
transmission ball joint of the control pressure 
from neutral to full throttle position (not 
kick-down). 
Note: I f  adjustments had required loosening 
the M 8 connecting screw between the lever 
and clamp, this screw must never be tight- 
ened against the stop in the automatic trans- 
mission (danger of damaging the connecting 
lever in the transmission). 

A - Adjusting screw 
B - Connecting screw 

red on the threads by about 6 mm. 

I be a travel of about 33 mm on the 
lever, if the accelerator pedal is pressel 
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The accelerator pedal can be pressed down past i t s  full throttle point against 
additional resistance. This position of the accelerator pedal is known as kickdown. 
An electric switch behind the accelerator pedal will operate a solenoid on the trans- 
mission (A), which will influence the hydraulic action in thevalve body. Consequently 
in this manner there is  direct influence on the downshifts of the automatic trans- 
mission. 

- Automatic downshift by one or two gears, for example for fast passing or on steep 
gradients (selector lever in D or with less effect in 2). 

- Automatic upshift, if the full acceleration is interrupted with kickdown in low 
speed ranges (selector lever in D or with less effect in 2). 

Test i n g : 

- Turn on ignition. 

- Press accelerator pedal to full throttle pressure point. 

- Press accelerator pedal past the full throttle point to kickdown. A definite click 
of solenoid (A) must be heard. 
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Three different pressures can be 
checked : 

- Modulation pressure 
test connection C 

- Main pressure 
test connection A 

- Governor pressure 
test connection B 

(Refer to pages 38-6 to 38-9 of 
Repair Manual 928, Volume I I.) 

Modulation Pressure: Modulating pressure can be checked and adjusted. 

Selector Lever Accelerator Pedal Test Conditions 
Position Posit ion 

Pressure (bar) 

D Full throttle More than 50 mph 3.1 . . . 3.15 

D Full throttle Car held by brakes 4.6. . . 4.9 
(not kickdown) 

(not kickdown) Vacuum line off 

Main Pressure: Main pressure can be checked, but not adjusted. 

Selector Lever Accelerator Peda I Test Conditions 
Posit ion Position 

Pressure (bar) 

Fu I I throttle 

Full throttle 

Car held by brakes 10.9 - .  . 10 .5 . .  . 
Vacuum line off 11.6 11.2 

Car held by brakes 19.2. .  . 18.5. .  . 
Vacuum line off 20 -3 19.6 

Full throttle About 62 mph 
(not k ickdown) Vacuum line on 

5.5 . . 5 .2 . .  , 

5.9 5.6 

Governor Pressure: Governor pressure can be checked, but not adjusted. 

Select or Lever Accelerator Peda I Test Conditions 
Posit ion Posit i on 

Pressure (bar) 

Partial load 

Partial load 

Partial load 

12 mph 
Vacuum line off 

46 mph 
Vacuum line off 

81 mph 
Vacuum line off 
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0.5. . . 0.6 

2.1 . . -2 .2 

3.1 . - .  3.3 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

B1 

82 

B3 

K1 

K2 

Drive flange transmits engine torque to automatic transmission. 

Hydrodynamic torque converter doubles the engine torque value for movin! 
off. 

Pump delivers ATF to automatic transmission and converter for lubrication 
and operat ion. 

Transmission vent equalizes pressure as temperatures fluctuate. 

Turbine shaft is in power flow between torque converter and automatic 
transmission. 

Front planetary gear set transmits and converts speed of turbine shaft and 
changes direction of rotation for reverse. 

Hollow shaft connects sun gear of front planet gear set (6) with one-way 
ctuth (9). 

Intermediate shaft connects planet gear carrier of front planet gear set (6) w 
ring gear of rear planet gear set (10). 

One-way clutch locks in 1st gear and reverse. 

Rear planet gear set transmits and converts speed of front planet gear set (6) 
again. 

Output shaft transmits power flow (forward or reverse) from automatic tran 
mission to  final drive. 

Centrifugal governor provides hydraulic pressure according to changes in roa 
speed. 

Drive pinion i s  mounted on output shaft (1 1) and is in mesh with ring gear. 

Valve body controls the automatic transmission. 

ATF filter stops dirt from entering bores/passages of valve body. 

Sump contains ATF Dexron. 

Brake band 1 

Brake band 2 

Brake band 3 

Clutch pack I 

Clutch pack 2 
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Certain components will operate for each gear. In the case of failure, i. e. delayed 
or excessively hard shifts, the following table shows which components are being 
used. 

In our case we are dealing with 2 clutch packs, 3 brake bands and 1 one-way clutch. 

Gear K l  

3 I *  
R 

K2 I B1 I B2 

I * ( *  
I *  

83 I One-way Clutch 

* I 

Operating components of automatic transmission A 22: 

I 

I 

K1 Clutch pack 1 
K2 Clutch pack 2 
B1 Brake band 1 
B2 Brake band 2 
B3 Brake band 3 

The clutches have to connect or disconnect rotating parts. 

Brakes stop or release parts. 

Example: Car accelerates correctly in 1 s t  and 2nd gear. 
A shift element slips when shifting to 3rd gear. 

Solution: When shifting from 2nd to 3rd gear, clutch 
K2 engages. 
K2  is slipping. 
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The defects found during the test drive and other tests can now be used to more 
closely pinpoint the defects and damage in the automatic transmission. 

The following damage symbols are used for problems concerning ATF and gear lube 
in the final drive. 

0 Adjustments and inspections on an installed transmission. 

Repairs, which can be done on an installed transmission. 

A Repairs, which must be done on an installed transmission. 

Gear Lube or ATF 
Requirements: 
Opera t i ng 
tem peratu re 
Car on level surface 

Complaint 

A T F  escaping f rom 
f ront  vent 

A 
- 

A T F  in sump milky 
white - 

A A T F  black and smells 
bad. Metal burrs in 
fluid 

A T F  level rises too 
much after stopping 
engine. Higher than 
expansion tank 
A T F  loss, but no 
visible leak 
ATF loss very 
slow 
Sudden smoke f rom 
ex ha us t 
A T F  loss visible 
betw. converter and 
A T F  pump 
Gear lube escaping 
f rom final drive case 
at hole near 
expansion tank 

A A A - 

A I 
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During the compilation of possible automatic transmission defects and measures for 
their repair, it became quite clear that a defect and its cure could not be covered 
with 4 or 5 words and published in a table as in the past. 
Consequently we have decided on a reference card system, which provides more 
details. 

A complaint card shows all possible ,-.Complaint/ I Code 

problems. 

Details of the problem are described 
in the center of the card. 

Deta i Is: 

Cause of damage is given as a code 
below. 

Possible damage cause, see reference 

The codes on the complaint card 
show on which ”damage cause” card 
the repair notes can be found. 

The possible damage causes are 
described on a second card. 

The Manual column shows the page 
of repair manual where instructions 
can be found. 

The “Code” column provides back- 
reference to the complaints. 

b 

Possible damage cause: 1 Reference 

Manual: 2 

Code: 

This reference system is easy to explain and learn. 

The problems are divided into: 

A No drive, drive problems 
D I ncorrect hydraulic pressure 
F Shifting problems 
G Noises 
R Shift components slipping 
S Other problems 
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Trouble elimination instructions on the "damage cause'' cards are again divided intc 
the following sections. 

PR Testing and adjusting operations, which can easily be performed on the car. 
Comparable with 0 of our former division system. 

IN Repair operations on the transmission or other components, which can be 
performed on units installed in car. Comparable with of our former divisior 
system. 

RE Repair operations, which can only be performed on a removed transmission. 
Comparable with A of our former division system. 

When repairing a transmission it is best to always start with the instructions for 
testing and adjusting operations (PR), and in fact progressively (e. g. first PR 1, ther 
PR 2, then PR 7 and finally PR 12). This is followed by the IN instructions for 
repairs on car and concluded with major transmission repairs (RE). 

One Example: 

While test driving the car you find that the shift from 2nd to 3rd gear is too slow, 
a shift part is slipping. 

First step: Refer to troubles a t  "R" (shift parts slipping). At R 5  we will find the 
following complaint: "Transmission slips only in 3rd gear". 

The details read: 
"Moving off in 1 s t  gear and driving in 2nd gear is okay, but transmission slipping in 
3rd gear. 
Possible damage causes listed on the card: 

PR 1 ATF level too low 
PR 2 Check ATF level 
PR 4 Wrong operating pressure 
IN 6 
IN 7 
RE 7 
RE 8 

Defect in valve body housing 
Sealing bushings of insert tubes damaged 
Seals on clutches defective 
Clutch plates K 1 and (or) K 2 worn or burnt 

Note: Transmission only has to be removed for the last  two points! 
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Co m pl a in t s  

The "complaint" cards are divided into: 

A No drive, drive problems 
B 
F Shifting problems 
G Noises 
R Shift components slipping 
S Other problems 

I ncorrect hydrau I ic pressures 

Damage Causes 

The "damage cause" cards are arranged according to: 

PR Inspections and adjustments 
IN Repairs on installed transmissions 

RE Repairs only possible on removed 
transmissions 



Possible Damage Cause: 

ATF level too low 

Reference 

1 I 

Manual: Pages 38-2,38-26 

Possible Damage Cause: 

Reference 

PR 1 

Repair I nstructions: 

Because the ATF level is too low, the ATF pump cannot draw in fluid; 
consequently the entire control system fails. Correct ATF level to specified 
value. 

i Manual: page 38-2 

I 

I 

I 

I 

Repair Instructions: I 

If ATF has a strong odor and is no longer clear and light red, but brown 
t 

or black, the entire automatic including valve body and converter must ! 

be replaced. Flush ATF cooler and i t s  lines thoroughly. 

I 
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1 )  

I ,  

1 

, 

Complaint: 

No drive in a l l  gears 

Code 

A 1  

De tai Is: 

In spite of engine in perfect running condition i t  is not possible to move off with 
n forward or reverse, with the selector lever in any position. the car 

Possible Damage Causes, see Reference: 

PR 1, PR 2, PR 7, PR 12, IN 1,  RE 1 

Possible Damage Cause: 

Incorrect modulator pressure 

Reference 

PR 3 

Manual: pages 38-6 to 38-9 

Repair Instructions: 

The modulator pressure can be checked and adjusted. 
Specified value: 3.1 to 3.15 bar a t  55 mph, 3rd gear and full throttle 
(not kickdown! ). 



Complaint: 

Slipping. Shift components only engage a t  high engine speed 

Reference 

PR 4 

Detai Is: 

Possible Damage Cause: 

I ncorrect main pressure 

l o o  much time is required before the car moves, transmission engages 
with a jerk. Great pressure loss inside of transmission. 

Possible Damage Causes, see Reference: 

PR 1, PR 2, PR 3, PR 4, PR 5, IN 14, R E  1 , R E  10, RE 11 

, I 

Manual: page 38-8 

Repair I nstructions: 

Main pressure can only be checked. I t  depends on modulating pressure. 
If modulator pressure is okay and main pressure not, check main 
pressure valve no. 21 in valve body. 
Specified main pressures: 
10.9 . . 11.6 bar, 
19.2 . . .20.3 bar, 

car stopped, range D, vacuum line off 
car stopped, range R ,  vacuum line off 

5.5 . . . 5.9 bar, 62 mph, range D, vacuum line on 
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Complaint: 

Slipping for several seconds after starting engine 
Code 

A 3  

De tai Is: 

After starting engine many seconds elapse before the car will move. Once moving 
there is no further complaint. 

Possible Damage Causes, see Reference: 

RE 10, RE 11 

Possible Damage Cause: 

Incorrect governor pressure 

Ref ere nce 

PR 5 

Manual: page 38-8 

Repair I nstructions: 

The governor pressure depends on the road speed and main pressure and cannot 
be adjusted. If governor pressure is wrong, but main pressure correct, 
clean the centrifugal governor. 
Specified governor pressures: 
0.5. . . 0.6 bar at  12 mph, vacuum line off 
2.1 . . . 2.2 bar a t  46 mph, vacuum line off 
3.1 . . . 3.3 bar a t  81 mph, vacuum line off 



A 4  . 

Complaint: 

Slipping with selector lever in "R", or too much time required 
before car moves back 

Details: 

No reverse. Backing up only possible after waiting a long time, 
then moving selector lever to "R". 

Possible Damage Causes, see Reference: 

PR 1 ,  PR 2, IN 12, IN 13, IN 22, R E  3, R E  5 

I? 

Reference 

PR 6 

Possible Damage Cause: 

Control pressure lever or cable misadjustment or cable not connected 

Manual : pages 37-1 3,37-I4 

Repair I nstructions: 

Check adjustment. Adjust exactly on control pressure lever. Ball jo 
on lever must travel about 33 mm from neutral to full throttle. 
Also check control pressure cable ball joint on throttle lever of eng 
lubricate ball joint if necessary. 

nt 

ne, 
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Complaint: 

Engine cannot be started in "P" or "N" 

Code 

A 5  

Detai Is: 

The engine cannot be started, although the electrical system is receiving 
power. 

Possible Damage Causes, see Reference: 

PR 12, IN 3 

- _______ 

Possible Damage Cause: 

Break in power train between engine and transm ssion 

Ref ere nce 

PR 7 

Manual: pages 39-45 to 39-53 

Repair I nstructions: 

Mechanical connection between engine and transmission could be interrupted at: 
- flywheel/drive plate flange 
- drive shaft 
- rear flange 
- drive platehorque converter 



Code 
P 

Complaint: 

No main pressure in "P" or "N" 

Details: 

The main pressure is very low or "0" in "P" or "N" selector lever 
posit ion. 

Reference 

PR 8 

Possible Damage Causes, see Reference: 

PR 1, PR 2, PR 3, IN 1, IN 6, IN 7 ,  IN 13, IN 19, RE 1 

Possible Damage Cause: 

Engine output insufficient 

Manual : see section on engine adjustments 

Repair Instructions: 

Misadjustments causing insufficient engine output. 
Output req u i rements : 
- basic engine tuning okay 
- throttle valve wide open 
- check camshaft timing 



Complaint: 

No modulating pressure 

Code 

D 2  

Deta i Is: 

No modulating pressure can be measured. 

Possible Damage Causes, see Reference: 

PR 4, IN 6 ,  IN 14, IN 19, RE 2 

Possible Damage Cause: 

Electrical defect 

Reference 

PR 9 

Manual : 

Repair Instructions: 

Begin troubleshooting on kickdown switch a t  accelerator pedal; 
kickdown coil on transmission must receive power a t  kickdown and so 
click must be heard. 

eno d 
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Code 

0 3  
Complaint: 

Modulating pressure too high 

Details: 

The measured modulating pressure is too high and cannot be adjus 

Possible Damage Causes, see Reference: 

PR 11 

' Reference 

PR I 0  
Possible Damage Cause: 

Vacuum line from engine to modulator valve plugged or bent 

Manual: pages 38-6 to 38-9 

Repair Instructions: 

Check vacuum line between engine intake manifold and modulatoi 
valve on transmission for blockage. 



Complaint: 

Governor pressure too high 

Code 

D 4  

Deta i Is: 

The governor pressure is too high a t  operating temperature, correct ATF level 
and vacuum line between modulator valve and engine n good condition. 

Possible Damage Causes, see Reference: 

IN 6, R E  13 

Possible Damage Cause: 

Vacuum line from engine to modulator valve torn or disconnected 

Reference 

PR 11 

Manual: pages 38-6 to 38-9 

Repair I nstructions: 

First inspect cap of modulator valve on side of transmission; then follow line 
to engine. 



I 
i Code 

D 5  

Comg lain t: 

Governor pressure too low 

Detai I s: 

The governor pressure is too low at  operating temperature, correct ATF 
level and vacuum line between modulator valve and engine in good 
cond it io n . 

Reference 

PR 12 

Possible Damage Causes, see Reference: 

R E  13,RE 15 

Possible Damage Cause: 

Selector lever system misadjusted 

Manual : pages 37-9 to 37-1 1 I 37-1 5 

Repair Instructions: 

Check and readjust selector lever system. Move selector lever inside 
car to "N", detach cable to transmission lever, move transmission lever 
to "N" and readjust cable. 



, 

Complaint: 

No upshifts 

Code 

F 1  

Details: 

The transmission starts off in 1st gear, but does not shift up into 2nd gear. 

Possible Damage Causes, see Reference: 

PR 5, IN 6, IN 7, RE 13 

Possible Damage Cause: 

ATF f iI ter plugged 

Reference 

IN 1 

Manual: pages 38-21, 38-22 

Repair Instructions: 

Filter could be plugged by dirt and metal shavings from torque converter, 
ATF cooler and parts of automatic transmission. If in doubt, replace 
f iI ter. 
Replace filter a t  30 000 miles intervals, or 15 000 mi 
operating conditions are extreme. 

es n ter va Is w h en 



Code 
>; 

F 2  

Complaint: 

Delayed upshift 

Details: 

Upshifts do occur, but it takes too long before they are completed. 

Reference 

IN 2 

Possible Damage Causes, see Reference: 

PR 1, IN 7 ,  RE 7 ,  RE 8, RE 12 

Possible Damage Cause: 

Mod u I a tor va Ive defective 

Manual : page 38-7 

Repair Instructions: 

The modulator valve has a diaphragm, which could be prous or torn. 
When installing a new unit make sure that pin length between 
diaphragm and modulating pressure valve no. 43a is correct. Pin is 
glued in modulator valve with metal cement. 



, .  

, -  
. I  

I 
I '  

Complaint: 

Transmission shifts up too early 

Code 

F 3  

De tai I s: 

When accelerating upshift points are a t  too low speed. 
Upshift 1s t  - 2nd a t  full throttle: 60 . . . 65 mph 
Upshift 2nd - 3rd a t  full throttle: 9 3 .  . . 98 mph 

Possible Damage Causes, see Reference: 

P R 3 , P R 4 , P R 5 , P R 6 , P R l O , P R I l , R E 1 3  

Possible Damage Cause: 

Starting lock and backup light switch defective or misadjusted 

Manual: page 37-1 2 

Reference 

IN 3 

Repair Instructions: 

First check operation of electric switch: 
Measure switch resistance in various selector positions. 

Pand N 
R 
D, 2 and 1 

50 and 50 

0 
infinite 
infinite 

81 and8la 

infinite 
0 
i nf i n i te 

Use locating tool for adjustments (selector lever a t  N). 



Code 
s ' F 4  

Complaint: 

Transmission shifts up too late 

Details: 

When accelerating upshift points are at  too high a speed; 
engine may over-rev. 
Upshift points at  full throttle: 
1st  - 2nd 60. . .65 mph 
2nd - 3rd 93 .  .) .98 mph 

Reference 

IN 4 

Possible Damage Causes, see Reference: 

PR 3, PR 5 ,  PR 6, PR 10, PR 11, IN 2, RE 13 

Possible Damage Cause: 

Quick filling valve no. 51 dirty or seized 

Ma nua I : 

Repair Instructions: 

Quick filling valve no. 51 is located next to brake band piston B 3 
(22 rnrn bolt). It is easy to remove and check. 



Complaint: 

Downshifts take place a t  too low a speed 

1 Code 

F 5  

De ta i I s: 

Automatic downshifts a t  too low a speed. 
Correct downshift points: 
Full throttle 3rd - 2nd 53.  . . 35 mph 
Full throttle 2nd - 1st  3 2 . .  . 2 8  mph 
Kic kdown 3rd - 2nd 8 3 . .  . 7 6  mph 
Kickdown 2nd - 1 s t  4 8 . .  . 3 6  mph 

Possible Damage Causes, see Reference: 

IN 5 

Possible Damage Cause: 

Kickdown solenoid or its seal defect ve 

Reference 

IN 5 

Manual : 

Repair Instructions: 

Remove solenoid and check operation after removal (ground removed valve). 
Check O-ring on valve neck thoroughly. 



Code 

' F 6  

Details: 

Transmission shifts up to next higher gear only in full throttle position, 
or upshifts take place only after throttle valve is  almost open. 

Complaint: 

Upshifts take place only a t  full throttle or in upper partial load range 

Reference 

IN 6 

Possible Damage Causes, see Reference: 

PR 6, IN 6 ,  IN 15 

Possible Damage Cause: 

Defect in valve body 

Manual : pages 38-21 to 38-23 

Repair Instructions: 

Remove with selector lever positioned between P and R. 
Check seals on tubes between valve body and transmission. 



' -3 

Possible Damage Cause: 

Valve body seals damaged 

Complaint: 

Vehicle without 1 st gear 

Reference 

IN 7 

Code 

F 7  

De ta i Is: 

The car moves off in 2nd gear or will not shift back into 1s t  gear. 

Possible Damage Causes, see Reference: 

IN 15, RE 13 

Manual: page 38-22 

Repair Instructions: 

Always replace valve body seals whenever valve body is removed. 
Caution! The H-shaped connector for the tubes, made of plastic, could be 
installed wrong. Snap engages in the support flange. 



F 8  

Complaint: 

No 3rd gear 

-~ ~~~ 

Detai Is: 

Transmission will not shift into 3rd gear when accelerating. 

Reference 

IN 8 

Possible Damage Causes, see Reference: 

IN 5, IN 16, R E  7, R E  13 

Brake bands worn 

Manual : 

f 

Repair Instructions: 

After removal of valve body, brake bands can be checked for wear 
without removing : 

Travel B I : 3.0 . . . 4.0 mm ) 
B 2: 3.0. . .4.0 mm ) length 
B 3: a t  least 3.0 mm / correct with adjusting screw 

Correct with thrust pins of differ- 



\ 

Complaint: 

No kickdown downshifts 

Code 

F 9  

Details: 

No kickdown downshifts with accelerator pedal floored. 
Downshift Points with Kickdown: 
3rd - 2nd 
2nd - 1 s t  

8 3 . .  . 7 6  mph 
48.  . . 36  mph 

Possible Damage Causes, see Reference: 

PR 6,  PR 9, IN 5,  IN 6,  IN 17 

Possible Damage Cause: 

Brake band piston B 1 defective 

Reference 

IN 9 

Manual : 

Repair Instructions: 

The brake band piston can be removed n car. Inspect seals carefully. 



Code 
1 'i 

F 10 

Complaint: 

Unwanted downshifts from 3rd to 2nd gear 

De tai Is: 

While driving car normally transmission downshifts on i t s  own from 
3rd into 2nd gear. 

: Reference 

IN 10 

Possible Damage Causes, see Reference: 

PR 1, PR 2, PR 9, IN 5, IN 6 

Possible Damage Cause: 

Brake band piston B 2 defective 

Manual : 

Repair Instructions: 

The brake band piston can be removed in car. Inspect piston ring and 
seals for wear. 

Caution: Remove and install piston for brake band B 2 only with 
Special Tool 9305, since otherwise piston ring will be damaged! 



Complaint: 

Kickdown downshifts 3rd - 2nd too hard 

Code 

F 11 

Details: 

Downshift jolt very uncomfortable and hard. 

Possible Damage Causes, see Reference: 

IN 20, IN 21 

Possible Damage Cause: 

Brake band piston B 3 defective 

Manual : 

Reference 

IN 11 

Repair Instructions: 

The brake band piston can be removed in car. 
I nspect seals caref u I I y. 



Code 
5. 

Reference 

IN 12 

? F 12 

Possible Damage Cause: 

Seal of piston B 3 defective 

Complaint: 

Parking lock cannot be engaged on stopped car 

Details: 

I t  is not possible to engage the parking lock. 

Possible Damage Causes, see Reference: 

RE 5, RE 17 

Manual : 

Repair Instructions: 

Piston B 3 can be removed in car. 
Check seals for wear and damage. 



' \  
J 

Corn pl ai n t: 

Transmission shifts up with lever a t  "1" 

Code 

F 13 

De tai I s: 

The transmission sometimes shifts up even though the selector lever is in "1 ". 

Possible Damage Causes, see Reference: 

IN 6 

Possible Damage Cause: 

Gasket on valve body is  defective 

Reference 

IN 13 

Manual: oages 38-21 to 38-23 

Repair Instructions: 

Remove valve body in car. 
Inspect and replace protruding, graphite-colored gasket between housing 
surfaces. Proceed exactly according to instructions in Repair Manual. 



i Code 

' GI 
Complaint: 

Noise in 1s t  gear and reverse 

De ta i Is: 
Howling noise in 1st gear and reverse. 
No noise in 2nd and 3rd gears. 

Ref ere nce 

IN 14 

Possible Damage Causes, see Reference: 

RE 18 

Possible Damage Cause: 

Modulating pressure relief valve seized (valve body) 

Manual: pages 38-21 to  38-23 

Repair Instructions: 

The modulating pressure relief valve no. 34 in valve body can be 
removed and partially disassembled valve body inspected and cleaned. 
Proceed exactly according to instructions in Repair Manual! 



Complaint: 

Noise in 1 s t  and 2nd gears 

Code 

G 2  

De ta ils: 

Howling noise in 1st and 2nd gears. 
No noise in 3rd gear. 

Possible Damage Causes, see Reference: 

RE 19 

Possible Damage Cause: 

Valve in valve body seized or damaged 

Reference 

Manual: pages 38-21 to 38-23 

Repair Instructions: 

Valves no. 1 through 6 in valve body can be easily removed from a removed 
valve body and cleaned. Proceed exactly according to instructions in 
Repair Manual ! 



Code 
,*' 

Complaint: 

No ise wh i I e accel erat i ng 

I 

Detai I s: 

Howling noise while accelerating. 
No noise when speed held constant. 

Possible Damage Causes, see Reference: 

Defective torque converter I see "Troubleshooting Torque Converter" 

Reference Possible Damage Cause: 

Command valve 2 - 3 stuck 

Manual : pages 38-21 to 38-23 

Repair I nstructions: 

The 2nd - 3rd gear command valve no. 14 can easily be inspected 
and cleaned in valve body. 



Complaint: 

Singing noise depending on engine speed 

Code 

G 4  

Details: 

Singing noise depending on engine speed, which could also occur in "P" or "N" 
selector ever position. 

Possible Damage Causes, see Reference: 

RE 1 

Possible Damage Cause: 

Kickdown control valve seized 

Ref ere nce 

IN 17 

Manual: pages 38-21 to 38-23 

Repair Instructions: 

The kickdown control valve no. 32 in valve body can be inspected and 
cleaned after removing valve body. 



Code 

' G 5  

De tai I s: 

There is a knocking metal sound when stopping the engine. 

Complaint: 

Knocking noise when stopping engine 

Possible Damage Causes, see Reference: 

IN 23 

Reference 

IN 18 

Possible Damage Cause: 

Brake apply piston seized 

Repair Instructions: 

Brake apply piston no. 15 in valve body can be inspected and cleaned 
after removing valve body. 








































































