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Kennen Sie
das automatische Getriebe 010?

Do you know the automatic transmission 0107

In this self-study program, you'll learn what
you need to know about the

-construction

-about function.

In addition to the introductory pages on the
operation and structure of the automatic
transmission, this booklet contains three
chapters:

Torque converter and planetary gear

final drive transmission control

Meben dan einleitenden Seiten
iiber die Bedienung und den Aufbau des automatischen Getriebes
enthalt dieses Hett drei Kapitel:

. Drehmomentwandler und Planetangatriebe

. Achsantrieb

. Getriebesteuerung

Jedes dieser Kapitel hat eine bestimmte Farbe, _ _
die Sie gauch immer bei den Bauteilen des automatischen Getriebes finden,
die in dem entsprechenden Kapitel behandelt werden.

Dadurch kénnen Sie sich in diesem Heft
immer laicht zurechtfinden.

Each of these chapters has a specific color, which
you will always find in the components of the
automatic gearbox, which are covered in the relevant
chapter.

This will allow you to look into this booklet

always easy to navigate.



If you're a mechanic or a KD consultant [ed.
Service Advisor?], all you need to do is work
through the first two chapters. The chapter about
transmission control is mainly addressed to
specialists.

As you work through, read each chapter carefully
and read page by page. Then you will learn how
the automatic transmission is built and how it
works.

You already know this sign from the self-study
programs "the Scirocco” and "the Golf". You will
also find it in this issue in some places. It refers
you to the repair group 37, where you can find
the exact setting instructions in the repair
thread.

aus den Selbststudienprogrammen
: Jder Scirecco™ und |, der Golf”,
Sie finden es auch in diesem Heft an einigen Stellen.
Es verweist Sie auf die Reparaturgruppe 37,
unter der Sie im Reparaturleitfaden
die genauen Einstellanweisungen finden.

LEitfﬂdEl'l Dieses Zeichen kennen Sie schom



Einfilhrung und Bedienung

Introduction and Operation

The automatic transmission 010 is a hydraulically
controlled three-speed transmission with upstream Vergaserzug

hydrodynamic torque converter. All gears are (Flaxbalizug)
automatically switched within the selected driving

range. It differs from the automatic transmission

003 by, 5 —_—
-two-separate planetary gear sets / TR
-a mechanical control

-a multi-disc brake for 1st gear and reverse gear
-and parallel shafts for the final drive. ¥

Planetengetriebe /
Ersatzteilinummer 010. .. ... ;
: A

\ -
Wahthebelseilzug —\/ergaserzug Flexballzug - Carburetor train/Flexible Control [ed.
Different power plants?]

Planetengetriecbe - Planetary gear

Ersatzteilnummer 010....... - Spare part number

Gaspedalzug - Accelerator Pedal

Wahlhebelseilzug - Selector Lever

Leitfaden

Selector lever cable, carburetor cable, and accelerator cable must be
4 adjusted

Wihlhebelseilzug, Vergaserzug und Gaspedalzug
missen eingestellt werden



LDrehmomentwandiar

Achzantrieh

Anlassen

Wihlen

Kick-down

Anschieben

Ahschleppen

With the selector lever following driving ranges can
be selected:

P- Park; the vehicle is blocked.

R- Reverse driving range.

M- MNeutral; no power transmission.

D- forward driving range; all three forward gears
automatically switch off.

2- forward driving range; 1st and 2nd go
automatically.

1- forward driving range; only 1st gear.

The selector lever positions P, R, and 1 are
mechanically locked. The lock is released by
pressing the side button on the selector lever.

Starting The engine can only be started in P or N.

Select The selection of one of the drniving ranges
D, 2, 1, or R may only be carried out at idle speed
of the engine when the vehicle is stationary. While
driving, the selector lever - also with gas from D in
2 can be placed, but only below 71mph [115km/h].
the position 1 may only be inserted below 40mph
(65km/h]; To do this, the lock key must be
pressed.

Kick down By pushing the accelerator pedal beyond
the full throttle position, the shift points are
shifted upwards. Below a fixed speed, a forced
shift back into the gear that is most favorable for
the acceleration is achieved.

Pushing Starting It is not possible to start the
engine by pushing or towing on this automatic
gearbox because the required control oil pressure is
only generated by the gear pump when the engine
IS running.

Towing Towing the vehicle with automatic gearbox
can take place in position N. The speed must not
be higher than 31mph [50km/h] and the distance
not greater than 31 miles [50km]. For larger
distances, the car must be raised in front, because
with the engine stopped the lubrication the
rotating gear parts therefore those parts may fail.

-]



Automatisches Getriebe 010

Automatic transmission 010

Planetengetriebe - Planetary
gear

6lpumpe - Oil Pump



Konstruktionsmerkmale

Das automatische Gatriebe besteht im wesentlichen aus

b dem Drehmomentwandler

E-;F‘. dem Planetengetriebe
. dem Achsantrieb
. und der Getriebesteugrung

Die ginzelnen Getrigbebautaile

sitzen in einem 2weitailigen Aluminium-Druckgu®-Gehiuse,

Der linke Teil des Gehauses

nimmt das Planetengetriebe und den hydraulischen Steuerungsteil auf,

Es ist von unten durch eine O lwanne aus Stahlblech verschlossen,

Im rechten Teil sind der Drebmomentwand ler und der Achsantrieb eingebaut.
Es wird von einam Aluminium-Deckel verstaift und abgedichtet,

Die Olpumpe versorgt das Planetengetriebe, den Steuerungsteil
und den Drehmomentwandler mit Arbeits-, Schmier- und Kihiflissigkeit
[ATF = Automatic Transmission Fluid).

Die Schmierung des Acheantrishas arfalnt durch Hypoid-Getriebed|.
Design Features

Drehmomentwanaier  The automatic transmission consists essentially of.
1 The torque converter
2 The planetary gear
3 The final drive
4 The transmission control

The individual transmission components are seated in a
two-part aluminum die-cast housing.

The left part of the housing accommodates the planetary
gear and the valvebody. It is closed from below by a sheet
metal ol pan.

In the nght part, the torque converter and the final drive
are installed. It is stiffened and sealed by an aluminum lid.

Achsantriel

The oil pump supplies the planetary gearbox, the
valvebody, and the torque converter with working,
lubricating, and cooling fluid [ATF Automatic Transmission
Fluid].

The axle drive is lubricated by hypoid gear oil.

Drehmomentwandler - Torque Converter
Achsantrieb - Final Drive 7



Vorwaértskupplung —— — 1.-Gang- und Rickwértsgang-Bremse

Direkt- und Riickwértskupplung Rollen-Freilauf fir den 1. Gang

2.-Gang-Bremse

7

—

2
S

Torque converter and planetary gear
Planetensatze
2.-Gang-Bremse - 2nd gear brake
band
Direkt-und Rickwartskupplung - Direct
and reverse clutch
Vorwartskupplung - forward clutch
1.-Gang-und Rickwaéartsgang-Bremse -
1st gear and reverse brake clutch
Rollen-Freilauf fir den 1. Gang - Roller
freewheel clutch for 1st gear

Planetensatze - planetary gear sets
8




Der Drehmomentwandler
treibt Uber die Turbinenwelle
das Planetengetriebe an,

Das Planetengetriebe besteht aus

~ der Vorwirtskupplung

— der Direkt- und Riickwirtskupplung -
— der 1-Gang- und Riickwirtsgang-Bremse

— der 2.-Gang-Bremse

— den Planetensitzen

— dem Rollen-Freilauf fiir den 1. Gang

~ und der Parksperre

= Turbinenwelle

The torque converter drives the planetary gear via the
- Drehmomentwandler turbine shaft.

The planetary gear consists of:
-The Forward clutch

-The Direct and reverse clutch
-The Gear and reverse brake

-The 2-speed brake

-The Planetary gear sets

-The Roller-freewheel for 1st gear
-The Parking lock

Turbinenwelle - Turbine Shaft
Drehmomentwandler - Torque Converter




The housing of the torque converter is mounted on the freewheel
support and centered in the crankshaft.

The blades of the impeller are brazed to the housing.

The turbine wheel is connected to the planetary gear via the turbine

shaft. ‘
The stator is mounted on the freewheel unit.
The freewheel unit is attached to the freewheel support.

The torque converter is driven by the engine via the drive flex plate.
It's constantly supplied with ATF by the oil pump. To prevent idling

at standstill and when the engine is off, the ball valve seals the oil

return.

Gehduse

Freilaufstitze - Freewheel
Support

Leckolrtcklauf - Leaking Oil
Return

olzulauf - Oil Supply
olricklauf - Oil Return
Kugelventil - Torque Kahtivte
Converter Ball Check Valve

£ Pumpenrad

Turbinenrad

Leltrad

Freilaufstutze

=zl

— Rollen-Freilauf

Leckolricklauf

Otzutast -

Olriickisuf

Kugelventil

Gehause - Torque Converter
Housing

Pumpenrad - Impeller
Turbinenrad - Turbine
Leitrad - Stator
Rollen-Freilauf - One Way Roller
Clutch

Mitnehmerscheibe - Driver Disc
[Flex Plate]

Kuhlluft - Cooling Air

Mitnehmerscheibe

10



Function

With the engine running, the oil that is between the vanes of the
===pump impeller is pressed further outward against the blade of the:
turbine wheel by the action of the centrifugal force. Due to the
flowing oil flow, the turbine wheel is driven in the direction of
engine rotation.

After leaving the turbine wheel, the oil flows against the blade in
the stator. Since the stator wheel is locked against the direction of
engine rotation, results on the blades of the turbine wheel, a
reaction force that causes the torque conversion.

Conversion range

The torque conversion at the
moment of starting, at maximum
speed difference between the pump
and turbine wheel, the largest -
about 2.5 times [ed. Stall speed?
The Stall speed on a VW 'K' Torgue
converter is 2,200-2,400 rpm]. With
increasing vehicle speed and
correspondingly smaller speed
difference, the torque conversion
decreases steadily.

Coupling region

At a speed ratio of about 0.85 [ed.
torgue converter slip ratio?], the
torgue converter lockup begins. The
turbine torque is equal to the
engine torque; There is no torque
conversion anymore. As the driving
speed continues to increase, the
torgue converter only works as a
hydraulic clutch.

Braking range

If the turbine wheel reaches a
higher speed than the impeller [ie
when shifting gears] the torgue
converter works in the reverse
direction as a hydraulic clutch. The
turbine wheel now drives the
impeller and thus the engine. This
is the so-called brake area.




= O -_— LA
Ringrad - Ring Gearnetensatze
Planetentrager -Planet Carrier
Planetenrader - Planetary Gears
Sonnenrad - Sun Gear
Mitnehmerglocke - Planetary Gear set
housing

Rollen-Freilauf fiir den1.Gang - One way Rolien-Frekisut fir den 1. Gang.  Ringred
Roller Freewheel for 1st gear acitarnidis

Vorwartsplanetensatz - Front Planetary T

gearset Planeten tréger ——

Ruckwartsplanetensatz - Rear Planetary

gearset

Mitnehmerglocke -

Sonnenrad ———

Planetenrader

PlanetentriQel

Ringrad ——

e

z
2

Rickwartsplanetensatz

Vorwdrisplanetensatz

The Planetary Gear sets

The planetary drive consists of the forward planetary set and the
reverse planetary set. Both planetary gear sets have a common sun
gear. There are 3 planet gears [ed. some have 4 planet gears] with
the respective ring gears in engagement. The sun gear is connected
via the driver shell with the direct and reverse clutch. The inner ring
of the roller-freewheel for the 1-speed is pimped on the planet
carrier of the reverse planetary gear set. The outer ring is supported
by its noses [ed. clutch pack?] in the floating housing.

12




Function

In a planetary gear set, all gears are constantly engaged. The
various stages of shifting are achieved, without interruption of
traction, by driving or holding the sun gear, the planet gears, or
the ring gear.

To take on the task of holding the gears are the:
-The forward clutch

-The direct and reverse brake

-The 2-speed brake

-The roller freewheel for the 1st gear

Angetriebene Teile - Driven Parts
Festgehaltene Teile - Held Parts

13




Die Vorwartskupplung

Kuppiungsglocke Tellerfedear Ringrad Druckplatie
des Vorwirtsplanefensatzes

Kolben Andriickplatte Aulierfamelien

The Forward Clutch Sfcherungsring drinenfamalien Sieherungsring

The forward clutch is engaged in all forward gears. The disk pack is
installed in the shell of the forward clutch. It consists of inner and outer
plates.

They are engaged by the piston via the diaphragm spring and the
pressure plate. The inner disks engage with the teeth in the ring gear of
the forward planetary gear set.

Kupplungsglocke - Clutch housing

Kolben - Piston

Tellerfeder - Belleville spring

Andriickplatte - Pressure Plate

Ringrad des Vorwértsplanetensatzes - Ring wheel of the forward
planetary set

AubBenlamellen - Outer Steel Plates

Druckplatte - End plate

Sicherungsring - Circlip

Innenlamellen - Inner Clutch Disks

The axial clearance of the slats must be adjusted.



1 |Show next page (Kight Arrow) |
I

Kupplungsglocke Tellerfeder Ringrad

des Vorwértsplanetensaizes

Lamellenpaket

Kolben

Oldruck
vom Schieberkasten

Function Kugelventil
The torque of the turbine shaft is transmitted from the forward clutch
via the clutch shell and the disc pack to the ring gear of the forward
implant set.

With oil pressure, the piston actuates the disc spring, which acts as a
lever. It transmits its power 2.2 times more intensively to the clutch
pack. As a result, the inner disks are locked with the outer disks.

To release, the piston is relieved of oil pressure and is pushed back by
the diaphragm spring. To allow complete release, the residual oil
pressure remaining, is dissipated via a ball valve.

Kupplungsglocke - Clutch Housing

Tellerfeder - Belleville Spring

Lamellenpaket - Clutch Disk Pack

Ringrad des Vorwértsplanetensatzes - Ring Gear of the Front Planetary
Gear set

Kolben - Piston

Turbinenwelle - Turbine Shaft

6ldruck vom Schieberkasten - Oil Pressure from Valve Body

Kugelventil - Ball Check Valve

15



Die Direkt- und Riickwéartskupplung

L T R R i Il - Z—u e L

Kupplungstrammae! Riick stellfedern Aufemnizmelian

Lagerbuchse Kolban Feodertallor

ik trings Sicherungsring Irnentamellan

The Direct and Reverse Clutch

The direct and reverse clutch is closed in 3rd gear and reverse gear. The
disk pack is installed in the clutch drum. It consists of inner and outer
plates. They are directly engaged by the piston. The inner disks engage
with the teeth on the clutch forward clutch shell.

Kupplungstrommel - Clutch Drum
Lagerbuchse - Bushing

Kolben - Piston

Riickstellfedern - Return Springs
Federteller - Spring Plate
AubBenlamellen - Outer Steel Plates
Dichtringe - Seals

Sicherungsring - Circlip
Innenlamellen - Inner Clutch disks

The axial clearance of the slats must be adjusted.
16
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Kugelventil Riickstellfeder Mitmehmerglocke
Lamellenpaket
Druckring
ffguﬂ"' =
i |
B 1), S i Sonnenrad
Kolben oL Y =

Turbinenwelle

vorn Schieberk asten tais :

Sicherungsring

Function

The turbine shaft torque is applied via the forward clutch shell, the direct and reverse clutch
disk pack, and the bell jack transmit the sun gear.

The oil pressure forces the piston to compress the disk pack. As a result, the inner disks are
locked together by the outer disks.

To release the piston is relieved of oil pressure and pushed back over 24 springs. To allow
complete release, the residual residual oil pressure can dissipate via a ball valve.

To release the piston, the oil pressure is relieved and 24 springs push back the piston back.
To allow complete release, there is a ball valve to relieve the oil pressure.

Kugelventil - Ball Check Valve

Ruckstellfeder - Return Springs

Lammellenpaket - Clutch Pack

Mitnehmerglocke - Planetary Gear set housing

Sonnenrad - Sun Gear

Turbinenwelle - Turbine Shaft

Kolben - Piston

oldruck vom Schieberkasten - Oil Pressure from Valve Body

Druckring - Pressure Ring

Sicherungsring - Circlip ,
1



Die1.Gang-und
Riickwartsgang-Bremse

Kolben . Federteller Rollen-Freilauf fir den 1. Gang —
mit Rickstef{fedarm

Bewdrigungsiopl Welfscheibe Aullenfamellen

“r'r'r “'

i

(R

Tonenlamelien

The 1st Gear and Reverse Brake Clutch

The 1 gear and reverse brake is a multi-disc brake. It acts on the planet
carrier of the reverse planetary set. The outer plates are guided in
grooves in the gearbox housing. The inner disks are pushed onto the
planet carrier of the reverse planetary gear set.

Kolben - Piston

Betédtigungstopf - Clutch Piston

Federteller mit Riickstellfedern - Spring Plate with Return Springs
Wellischeibe - Wave Washer

AubBenlamellen - Outer Steel Plates

Rollen-Freilauf fir den 1.Gang - Roller Freewheel for 1st Gear
Innenlamellen - Inner Clutch Disks

18



Rickstellfeder Lamellenpaket

Planetentrager
Kolben Betitigungstopf des Rickwértsplanetensatzes

g
)
e
)
Sicherungsring
Oldruck

vom Schieberkasten

i

Function

In 1st gear, in selector lever position 1, and in reverse, the piston is subjected to oil
pressure. It transmits its power on the actuator pot on the disk pack. As a result, the
planet carrier of the reverse planetary gear set is held.

Releasing the piston is done by relieving the oil pressure and also pushed back with over 20
springs.

Kolben - Piston

Ruckstellfeder - Return Springs

Betatigungstopf - Clutch Piston

Lamellenpaket - Clutch Pack

Planetentrager des Ruckwartsplanetensatzes - Planet Carrier Housing for Rear Planetary
gear set

oldruck vom Schieberkasten - Oil Pressure from Valve Body

Sicherungsring - Circlip 19



Die 2.Gang-Bremse

== ==

Kupplungstrommel

Al b oy - ) I
. . : . - . e | -..‘ d B i
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-
.
Bremsband Kolberstange

Eirstallschrauie Stitzstange Rikckstellfader Kolben Zylinderdeckel

The 2nd Gear Brake Band

The 2 gear brake band is a simply looped band brake with a glued friction
lining.

It acts on the coupling drum of the direct and reverse clutch. Actuation
takes place via a raised piston, which is mounted in a cylinder cover. The
cylinder cover is mounted and installed laterally in the gearbox housing.

Kupplungstrommel - Clutch Drum
Einstellschraube - Adjuster Bolt
Stitzstange - Adjuster Rod
Bremsband - Brake Band
Riickstellfeder - Return Spring
Kolbenstange - Piston Rod
Kolben - Piston

zylinderdeckel - Cylinder Cover

The play of the brake band is adjusted with the adjustment screw.
20




Kolben

Oldruck Oidruck
beim Losen  beim Anlegen

aer Bramgs der Bremse

Function

In 2nd gear, the small piston surface is pressurized with oil pressure. The piston
transmits its power via a piston stem on the brake band. This holds the drum of
the direct and reverse clutch. The reaction spring causes soft engagement of the
2nd gear brake band.

To release the brake, when going in 3rd gear, the large piston surface on the inside
with oil pressure plus spring force of the return spring, the piston is pushed back.
The brake band is released.

Bremsband - Brake Band

Akkufeder - Cushion Spring

Kolben - Piston

Kolbenstange - Piston Rod

Rickstellfeder - Return Spring

oldruck beim Losen der Bremse - Oil Pressure to Release Brake Band

dldruck beim Anlegen der Bremse - Oil Pressure to Apply Brake Band ”



Der Kraftfluf3

1 % Ga ng Vorwértskupplung 1.-Gang- und Rickvrirtsgang-Bremse

Direkt- und Rickwartskupplung
Rollen-Freilauf fiir den 1. Gang

Triebwelle

Turbinenwelle

Ruckwartsplanetensatz

Vorwirtsplanetensatz

Power Flow for 1st Gear

In 1st gear, the forward planetary set and reverse planetary set are
involved in the power flow.

The turbine shaft drives the ring gear of the forward planetary gear set
via the engaged forward clutch. The forces occurring at the three planet
wheels act on the planet carrier on the drive shaft and on the sun gear
on the 3 [or 4] planet carriers of the reverse planetary gear set. The ring
gear of the reverse planetary gear set is also connected to the drive
shaft. The planet carrier of the reverse planetary set thus acts as a
torque support.

In the selector lever positions D and 2, the planet carrier of the reverse
planetary gear set is prevented by the roller freewheel from turning
back.

Direkt-und Rickwaéartskupplug - Direct and Reverse Clutch
Worwaértskupplung - Forward Clutch

1.-Gang- un Rickwartsgang-Bremse - 1st Gear and Reverse Brake Clutch
Rollen-Freilauf fir den 1. Gang - Roller Freewheel for 1st Gear
Triebwelle - Drive Shaft

Turbinenwelle - Turbine Shaft

Ruckwartsplanetensatz - Rear Planetary Gearset

Vorwartsplanetensatz - Front Planetary Gearset

22



2 A G an g Vormériskupplung

Direkt- und Riickwartskupplung

2-Gang-Bremse

Vorwirtsplanetensatz

Power Flow for 2nd Gear

;ln 2nd gear, only the forward planetary gear set is involved in the power
ow.

The turbine shaft drives the ring gear of the forward planetary gear set
via the engaged forward clutch. The forces occurring at the 3 [or 4]
planetary gears act on the drive shaft via the planet carrier. The sun
gear is held in place by the clutch shell and the clutch drum of the direct
and reverse clutch of the 2nd speed brake. The sun gear thus acts as a
torque support. The reverse planetary set and the roller freewheel idle,
driven at shaft shaft speed by the ring gear.

2.-Gang-Bremse - 2nd Gear Brake Band

Direkt-und Riickwartskupplug - Direct and Reverse Clutch
Vorwartskupplung - Forward Clutch
Vorwartsplanetensatz - Front Planetary Gearset




Der Kraftfluf3

3. Ga ng Vorwértskupplung

Direkt- und Rilckwirtskupplung

-

T || L a— Triebvrelle

Turbinenwelle

Rickwartsplanetensstz

Vorwartsplanetensatz

Power Flow for 3rd Gear.

%n 3rd gear, only the forward planetary gearset is involved in the power
low.

The turbine shaft drives the ring gear of the front planetary gear set via
the engaged forward clutch and the sun gear via the engaged direct and
reverse clutch.

The front planetary gear set rotates without rolling motions between the
planetary gears. As a result, the drive shaft is driven directly [ed. 1 to 1
ratio] with the speed of the turbine shaft. A torque support is not
required.

The rear planetary set turns freely.

Direkt-und Rickwéartskupplug - Direct and Reverse Clutch
Vorwartskupplung - Forward Clutch
Triebwelle - Drive Shaft
Turbinenwelle - Turbine Shaft
Riickwértsplanetensatz - Rear Planetary Gearset
Vorwartsplanetensatz - Front Planetary Gearset

24



Riickwértsgang (— 1.-Gang- und Riickwirtsgang-Bremse

Direkt- und Rickwirtskupplung

>

W
I

/

"
)

Rilckwértsplanetensatz

Power Flow for Reverse Gear

In reverse, only the reverse planetary gear set is involved in the power
fllow.hThe turbine shaft drives the sun gear via the direct and reverse
clutch.

The planet carrier of the reverse planetary gear set is held by the 1st
gear and reverse brake. It acts as a torque support.

The ring gear of the reverse planetary gear set and thus also the drive
shaft are driven by the planetary gears, but counter to the direction of
rotation of the turbine shaft.

The forward planetary set is turned free of forces.

Direkt-und Riickwartskupplug - Direct and Reverse Clutch

1.-Gang- un Riickwartsgang-Bremse - 1st Gear and Reverse Brake Clutch
Rickwartsplanetensatz - Rear Planetary Gearset

25



Die Parksperre
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The Park Lock

In the planetary gear a parking
lock is installed, which blocks the
drive wheels of the vehicle.

It is required, because in an
automatic transmission, the power
flow is possible with the engine
running and therefore the vehicle
can not be blocked by engaging a
gear with the engine off.

The parking lock is operated with
the selector lever. It may only be
inserted when the vehicle is
stationary and the engine is
switched off.

7
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Betatigungshebel

mit Schaltregrment Bettigungestange Betatigungshabel

Parksperrenrad - Parking Gear

Betdtigungshebel mit Schaltegment - Shift Positioning lever
Betdtigungsstange - Actuating Rod

Betdtigungshebel - Actuating Lever

Sperrklinke - Park Lock Pawl

26



Function

When inserting the selector lever in position P, the pawl is pressed
against the outer edge of the parking lock gear. It engages into a
catch of the parking lock wheel.

Funktion

Beim Einlegen des Wéhlhebels in Stellung P

wird die Sperrklinke federnd

gegen den AuBenrand des Parksperrenrades gedricki,
Sie springt in eine Raste des Parksperrenrades ein.

27



Final Drive

Gelenkflansch mit Welle - Axle
Flange
Ausgleichgetriebe - Differential

Gelenkflansch
mit Welle

Ausgleichgetriehe

28



The power is transmitted via three helical gears
-The spur gear of the drive shaft

-The intermediate wheel

-The spur gear on the differential

The differential works with two large and two small differential
bevel gears.
The drive for the speedometer is via a worm wheel.

Die Kraftibertragung erfolgt iber drei schragverzahnté Stirnrader

— das Stirnrad der Triebwelle
— das Zwischenrad
~ das Stirnrad am Ausgleichgetriebe
— Das Ausgleichgetriebe
e acbiaitet > AT . =
s itet mit zwei grofen und zwei kleinen Ausgleichkegelridern.
Der Antrieb fiir den Geschwindigkeitsmasser
erfolat iiber ein Schneckenrad.
Zwischenrad
—— Achse Zur Schmierung des Achsantriebs i
fiir Zwischenrad sind 0,75 | Hypoiddl erforderlich. Leitfaden
Es braucht nicht gewechselt zu werden!
— JStirnrad
am Ausgleichgetriebe

Triebwelle mit Stirnrad - Drive Shaft Gear [ed. Pinion
Gear]

Zwischenrad - Idler Gear

Achse fir Zwischenrad - Axle for Idler Gear

Stirnrad am Ausgleichgetriebe - Driven Gear for
Differential [ed. Ring Gear]

Antrieb flir Geschwindigkeitwmesser - Speedometer
Drive Gear

To lubricate the final drive, 0.75L hypoid oil is
required. It does not need to be changed!

Antrieb fiir
Geschwindigkeitsmesser



The Components

Die Ba uteile Gelenkflansch mit Welle - Axle Flange
Stirnrad am Ausgleichgetriebe - Driven Gear for
Differential [ed. Ring Gear]

Einstellscheibe fur Axialspiel [Achsantrieb/Planegetriebe] s
- Shim for axial play [final drive / planetary gear]

- Gelankflansch Einstelischeibe Antrieb
. mit Welle fiir Axislspie! fiir Geschwindigkeitsmesser

(Achsantrieb/Planetengstriebe) 7 /@
1 ,, : W

Stirnrad
. am Ausgleichgotriebe 47

Antrieb fur Geschwindigkeitsmesser -
Drive for speedometerg'm
groBe Ausgleichkegelrader - Drive Axle
bevel gears o5

Kleine Ausgleichkegelrader - Small
differential bevel gears

Anlaufscheiben fir Ausgleichkegelrader -

Thrust washers for differential bevel
Anlaufscheiben
fur Ausgleichkegelrider

kleine Ausgleichkegelrader grofie Ausgleichkegeirader.



Gehduse fur Achsantrieb - Final Drive Housing
Triebwelle mit Stirnrad - Drive Shaft for Gear
Einstellscheibe fir Kegelrollenlager - Adjusting Shim for bearing
Freillaufstiitze - Support housing for Torque Convert

! Zwischenrad - Drive Idler Gear

mmssmfAchse flr Zwischenrad - Axle for Idler Gear
Einstellring fir Kegelrollenlager - Adjusting Ring for Differential Roller Bearing
VerschluBschraube fur dleinflllung - Qil Fill Plug

Gefrase
filr Achzantirieh

Trighwalls
mit Stirmracd

Einstelfschelbe
filr Kegeiralleniager

Frefaufstitze

Einstefiring
fir Kegalrofieniager Swischenrad

Achse i
Verschfulschraube fir Swischenracd ;
firr Qlginfiliung {einseeiiivar)

The final drive must be adjusted

- The axial play between final drive and planetary gear

-The preload of the tapered roller bearings on the drive shaft
-The preload of the tapered roller bearings on the idler gear Leitfaden
-The preload of tapered roller bearings on the differential gear
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Fliehkraftregler

o e N T ST T,

Transmission Control

6lpump - Oil Pump
Fliehkraftregler - Governor
Schieberkasten - Valvebody
Akkumlator - Accumulator




In the hydraulic control system, the automatic upshifting
and downshifting of individual gears are controlled precisely
at the right time.

For this purpose, the transmission control fulfills the
following tasks:

-It provides the planetary gearbox and torque converter with
transmission fluid as working, lubricating and cooling fluid.
-It regulates the oil pressure generated by the oil pump for
the clutches, brake band, torgue converter, centrifugal
governor, and accumulator.

-It controls the shift times depending on the selector lever
position, kickdown, engine load or driving speed by applying
oil pressure to the clutches and brakes or relieving the oil
pressure when shifting gears.

-It also ensures that all switching operations are soft and
smooth.

The main components of the transmission control are:
-The oil pump

-The governor

-the accumulator

-the valve body



Die Olpumpe

Deckplatie Mitnatmer  Innenrad AuBenrad - : - Pumpengehduse

Zulauthahrung
fiir Vanavérizkupplung

Zulaufbofirurg
The Qil pump Ventitkugef  Ventlifeder fiir Direkt- wnd Rickwdrstupplung

The oil pump is a sickle-wheel pump. It is bolted to the inside of the
rear wall of the gear housing. The drive is from the engine via the pump
shaft to the inner drive gear.

The valve ball and the spring of the pressure relief valve are located in
the pump housing. They are held by the cover plate.

The clutches are mounted on the neck of the oil pump. For this reason,
the inlet holes for the oil pressure from the valve body to the couplings
are located in the pump housing.

Deckplatte - Cover Plate

Mitnehmer - Qil Pump Drive Plate

Innenrad - Inner Drive Gear

AuBenrad - Outer Driven Gear

Pumpengeh&duse - Oil Pump Housing

Zulaufbohrung fir Direkt-und Rilckwéartskupplung - Inlet Bore for Direct
and Reverse Clutch

Zulaufbohrung fiir Vorwartskupplung - Inlet Bore for Forward Clutch
Ventilfeder - Ball Check Valve Spring

Ventilkugel - Ball Check Valve
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Oldruck
zum Schieberkasten
Uberdruckventi!

Olsieb

Function

When the engine is running, the oil pump sucks through the
transmission filter and delivers it under pressure to the valve
body. The high pressure valve opens only in reverse if the oil
pressure exceeds 19-22 bar over pressure [kg / cm2].

6ldruck zum Schieberkasten - Oil Pressure to Valvebody
tberdruckventil - Oil Pressure Relief valve
6lsieb - Oil Filter
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Der Fliehkraftregler

Flighgewicht @\

Gehduse

Kanalplatte

T
= A \:_ \\_, :
Ausgleichsgewicht ﬂ

Welle

Antriebsritzel \

Der Fliehkraftregler

% Feder

The Centrifugal Governor

The centrifugal governor
provides an on-line pressure
dependent on the driving speed. =
It consists of a shaft with drive
pinion and an aluminum
housing. In the housing is a
flyweight, a slide valve, a spring
with spring plate, and a pull rod.
The channel plate connects the
oil channels of the shaft with
the oil channels of the housing.
The drive is made by a worm
gear, which is connected via the
parking lock gear to the drive
shaft.

Schieber

@____ Federtelier

V__ Zugstange

Fliehgewicht - Flyweight
Gehéause - Housing
Kanalplatte - Channel Plate
Ausgleichsgewicht - Counterweight
Welle - Governor Shaft
Antriebsritzel - Pinion
Schieber- Slide Valve

Feder - Spring

Federteller - Spring Plate
Zugstange - connecting rod

liefert einen von der Fahrgeschwindigkeit abhangigen Oldruck (Reglerdruck).

Er besteht aus einer Welle mit Antriebsritzel
und einem Gehause aus Aluminium,

Im Gehauss sind ein Fliehgewicht, ein Schieber, eine Feder mit Federteller Le'tfaden

und eine Zugstange angeordnet.
Die Kanalplatte verbindet die Olkanale der Welle
mit den Olkanalen des Gehduses.

Der Antrieb erfolgt von einem Schneckenrad, For
das Uber das Parksperrenrad can

cleaning, the centrifugal governor
be disassembled.

mit der Triebwelle verbunden ist. Guide 37
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Schieber Feder Fedearteller

Fliehgewicht

E:J.':.:: g o0

s O
) s

Hauptdruck $ :
x: -::‘.5.:::?. 8

Reglerdruck

/1

Function

At the beginning of the rotation of the centrifugal force regulator, the
centrifugal weight and the valve slide outward. The driving force
counteracts the main pressure of the valve and spring. These forces
regulate the pressure known as governor pressure.

Fliehgewicht - Flyweight

Schieber - Slide Valve

Feder - Spring

Federteller - Spring Plate
Hauptdruck - Main Oil Pressure
Reglerdruck - Governor Oil Pressure
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Def 'Akkumulator

Getriebegehiuse

Kolben

Feder

Schieberkasten

Kanalplatte

The Accumulator

The purpose of the Accumulator is to cushion the shift from 1 to 2 and
during gear brake. The piston and spring are installed from below into
the transmission housing and are held by the separator plate of the
valve body.

Getriebegenhéduse - Transmission housing
Kolben - Piston

Feder - Spring

Schieberkasten - Valvebody

Kanalplatte - Channel Plate

38



s

3 - e Koiben
" 2% o

s o 3

s o 23

R = o

B B2 o

: -

5 A "s:&':"'ff ; Z;?_:"’Z:':"" e Feder

T 1

Haup tdruck Hauptdruck
(beim Schaften
in den 2. Gang)

Function

The piston is depressed by the main pressure against a spring force.
When switching to 2nd gear, the piston is additionally subjected to
the same main pressure from below and moved upwards with the
assistance of the spring force. As a result, the pressure build-up in
the 2nd gear brake band is delayed as the spring relaxes in the
accumulator.

Kolben - Piston

Feder - Spring

Hauptdruck [beim Schalten in den 2. Gang] - Main Pressure when
shifting to 2nd Gear

Hauptdruck - Main Oil Pressure



Der Schieberkasten

Schieberkasten

Handschiober ——— Gasdruckschieber

Kickdownschieber Kennbuchstabe

Schaltschieber 1-2

Wandlerdruckschieber

Swiendruckschieber

Reglerstopfen 2-3

The Valvebody

teuerschieber 3—2
Kickdownschieber - Kickdown Slide Valve
Handschieber - Selector Slide Valve
Gasdruckschieber - Throttle Pressure Slide Valve
Schieberkasten - Valvebody

Zwischenplatte

Kennbuchstabe - Classification Code “mY @
Reglerstopfen 2-3 - Regulator Plug 2-3 ’
Steuerschieber 3-2 - 3-2 Spool Valve

Zwischenplatte - Intermediate Plate L
Kanalplatte - Channel Plate !

Schaltschieber 2-3 - 2-3 Shift Slide Valve g
Stufendruckschieber - Step Pressure Slide Valve [ed. ?]
Wandlerdruckschieber - Torque Converter Pressure Slide
Valve

Schaltschieber 1-2 - 1-2 Slide Valve



_~—— Reglerstopfen 1-2
/;—ﬂﬁﬁdmkbeyr&nzuwmhfm{w

/ Haupidruckbegreneungsschisber
Dar Schisberkastan enthdlt

die Schieber, Federn und Ventile.

Die Olkanéle fir die Schisber und Ventile

sind in das Gehause des Schisberkastens

und in die Kanalplatte singegossen.

Zwischan Schiebarkasten und Kanalplatte
liegt die Zwischenplatte aus Stahlblech.
Sie dient als Dichtung,

und verbindet durch—fohrungen

nur an den gewdnschten Stellan

die Kanalsysterms miteinander,

\Hauﬂrdmckmmba.r

The valve body contains the valves, springs, and valves. The oil
passages and valves are cast in the housing of the valve body and in
the channel plate.

Between the upper and lower valvebody, the intermediate plate is made
of sheet steel. It serves as a seal and allows fluid to pass thru desired
locations between the two valvebody halves.

Reglerstopfen 1-2 - 1-2 Regulator Plug
Gasdruckbegrenzungsschieber - Throttle Pressure Control Slide Valve
Hauptdruckbegrenzungsschieber - Main Pressure Relief Slide Valve
Hauptdruckschieber - Main Pressure Slide Valve

For cleaning, the valve body can be disassembled.
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Funktionsschema Functional Schematic
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The oil pump supplies the valve body with Cil
Pressure. The valve body regulates the oil pressure
and this regulated pressure is known as the Main
—Pressure. . — . -

S
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.
. Die Olpumpe versorgt den Schieberkasten mitM'
#i-The forward clutch Der Sﬂhiﬂbﬁkﬂﬂaﬂ FEQEH den Oldruck
-The 1st gear and reverse clutch il bl
.-The upper piston surface of the — die ”"“"ar"s“‘“pp'},‘”g )
- pF P — die 1.-Gang- und Riickwirtsgang-Bremse
accumulator — die obere Kolbenfliche des Akkumulators
The centrifugal governor. — und den Flishkraftregler.

Den Drahmnmamwand ler versorgt er mit (iEndErd ekl
ER besinflulbt die Schaltung nicht.

~ It supplies the torque converter with

Converter Pressure. The Governor In den Wahlhebelstellungen D und 2
wird die 1.-Gang- und Rlckwirtsgang-Bremss

Press_ure_ does not supply pressure to 0 mic MU EdnaieVeraoraL,

the circuit. N Der Reglerdruck beeinfluft,

In selector lever positions D and 2, the in Abhangigkeit von der Fahrgeschwindigkeit,

15t gear and revE rSE bra kE a rE nGt |-J|:|Er dEI‘I SEhiEbErkEﬂEI‘l ':”E SEI‘ISHU I'IgEI'I,

supplied with main pressure. The #a

regulator pressure, depending on the
driving speed, influences the circuits
via the valve body.
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Selector lever in position 2 @ 2nd Gear

The oil pump supplies the valve body with OQil Pressure.
—— | 1€ Valve body regulates the oil pressure and this
regulated pressure is known as the Main Pressure.

=

-The forward clutch S —— “‘—J

-The landing side of the 2nd W3hlhebel in Stellung 2 oderD/2.Gang
gear Brake Band piston.

i -The two piston surfaces of  Die Olpumpe versorgt den Schieberkasten mit |[ElETIGEN

R A AR

! the accumulator Der Schisberk asten regelt den Oldruck
und gibt thn a Is[ﬁ%ﬁﬂﬁwahar an

— die Vorwartskupplung

; -The centrifugal governor.
5 — die Anlegeseite der 2.-Gang-Bremse

It supplies ?he torque — die beiden Kolbenflichen des Akkumulators
converter with Converter — und an den Fliehkraftregler.
Pressure. Den Drehrmomentwandler versorgt er mit INBRGIErdracks

The Governor Pressure,
depending on the driving
speed, influences the iber den Schieberkasten die Schaltungen.

circuits via the valve body. -
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Selector lever in position @

The oil pump supplies the valve body with oil pressure. The
valve body regulates the il Pressure and this regulated

=D ressure is known as the Main Pressure.

¢ -the forward clutch

i

i -The direct and reverse clutch-The Wahlhebel in Stellung D/3. Gang

. landing and release side of the 2nd
. gear Brake Band piston.
- the piston end surfaces of the
accumulator
-The centrifugal governor.

It supplies the torque converter
with Converter Pressure.

The Governor Pressure, depending
on the driving speed, influences
the circuits via the valve body.

Die Olpumpe versorgt den Schigberkasten m it SIEIINERS
Der Schieberkasten regelt derl Oldruck
und gibt ihn als[HETEERIEE

— dig Yorwartskupplung

— die Direkt- und Rickwdrtskupplung

— dig Anlage- und Lisessite der 2.-Gang-Bremse
— die beiden Kolbenflachen des Akkumulators
— und den Flighkraftregler,

Den Drehmomentwandler wersorgt er mit :‘JH.B = ..ni—'.rﬁ

Heolerdibck] beeinfluft,
in Abhanglgkeﬂ von der Fahrgeschwindigkeit,
iber den Schieberkasten die Schaltungen.
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Selector lever in pu@se

The oil pump supplies the valve body with increased Qil
mmsss—mmmPressure [3 times the regulated pressure]. The valve body s
continues to use the _increase_d oil pressure to apply:

4t

T e e e T —

reverse clutch

: -The 1st gear and Wahlhebel in Stellung R/Riickwéartsgang

E
§_The dl.rect and s e e e e -..l
:
Ereverse brake

-The upper piston Dia Olpumpe versorgt den Schieberkasten mit erhéhtem
surface of the Der Schieberkasten gibt den erhéhten Oldruck weiter an

accumulator. — die Direkt- und Riickwartskupplung
— die 1.-Gang- und Rickwartsgang-Bremse
— und die obere Kolbanflache des Akkumulators,

{3facher Wert).

It supplies the torque =
- Gﬂvgll?t B q Den Drehmomentwandler versorgt er miT;’-Wanqum_rg |:';E:'|

Converter Pressure. Der Fliehkraftregler ist nicht in Funktion.

The cenftrifugal
governor is not used.



You now know the most important thing about the automatic
transmission.

Of course, there are a number of interesting details that have not yet
been dealt with.

These are, for example, the functions of the valves and valves in the
valve body.

If you also want to know about it, then take a look at the last two
pages. Here you will find a functional diagram of the valve body with
essential valves as well as a description of their various tasks.

12DNP R —
DU B e o4 =
Handschieber A -
— — | Ventll 1. Fahrbereich
it | T FEE
/ i /\
Kickdownschieber : = e : —Gasdruckschieber
ﬂr‘
T g
: ] [l =
| : __E._ i Schaltschieber 12 mit
4-‘ :I Ll . Reglerstopfen 1-2
1|
I ; ' ]
1 Gasdruckbegrenzungsschieber
Hauptdruckbegrenzungsschieber
Hauptdruckschisber
Ventil 1.-Gang- und
Rickwirtsgang-8remse
Wandlerdruckschieber ” ” } { Ventil 1. Gang
Stufendruckschieber
Schaltschieber 2—-3
mit Reglerstopfen 2—3
Ventil Direkt- und i
Rickwartsgangkupplung
Steuerschieber 3—-2




The Selector slide valve [Handschieber] position is determined by the selector lever. It
directs the main pressure to the parts of the valve body to apply the proper clutch or band
for the planetary gear set.

The kickdown slide valve [Kickdownschieber] acts when the accelerator pedal pressed fully,
will force a downshift. This circuit cannot take place at higher speeds.

The throttle control slide valve [Gasdruckschieber] generates an oil pressure called Throttle
Pressure. This pressure is dependent on the throttle position of the engine. It's used to
control of the main pressure and the switching points based on load of the engine.

The 1-2 shift valve [Schaltschieber 1-2] along with the regulator stop 1-2 [Reglerstopfen 1-2]
switches depending on the height of the regulator [ed. The amount of the governor
pressure?] and the Throttle pressure for the 1st to 2nd gear change by relieving the feed
side of the piston of the 2nd gear brake band or applied with main pressure. The regulator
plug prevents over revving of the engine.

The Throttle pressure limiting slide valve [Gasdruckbegrenzungsschieber] adjusts the
Throttle pressure acting on the two slide valves 1-2 and 2-3.

1
The main pressure limiting slide [Hauptdruckbegrenzungsschieber] limits the Throttle
pressure for the spring chamber of the main pressure slide valve valve.

The main pressure slide valve [Hauptdruckschieber] controls the il pressure for the clutches,
brakes and other transmission control.

The converter pressure slide valve [Wandlerdruckschieber] controls the oil pressure for the
torgue converter.

The step pressure slide valve [Stufendruckschieber] controls the partial piston surface of the
main pressure limiting slide valve [Hauptdruckbeagrenzunagsschieber].

The slide valve 2-3 [Schaltschieber 2-3] with regulator stop 2-3 [Reglerstopfen 2-3] switches
depending on the height of the regulator [ed. The amount of the governor pressure?] and
the Throttle pressure for the 2nd to 3rd gear change.

The control slide valve 3-2 [Steuerschieber 3-2] ensures a smooth switch back from 3rd to
2nd gear.

The Ball check valve 1. Driving range [Ventil 1. Fahrbereich]

When the shift lever is in position 1, it will connect the slide valve 1-2 [Schaltschieber 1-2]
and the regulator stop 1-2 [Reglerstopfen 1-2] with main pressure. When the shift lever is in
D or 2, it connects the slide valve 1-2 [Schaltschieber 1-2] to Throttle pressure.

The 1st gear ball check valve and reverse brake [Das Ventil 1-Gang-und Rickwartsgang-
Bremse].

Connects the hydraulic circuit of the 1st gear and reverse clutch

-In selector lever position 1, with the main pressure line from slide valve 1-2 [Schaltschieber
1-2] via 1st gear ball check valve [Ventil 1. Gang].

-in selector lever position R, from the Selector slide valve [Handschieber].

The 1st gear ball check valve [Ventil 1. Gang].
1st gear allowed when inserting in selector lever 1, a slow application of the 1st gear and
reverse gear brake, and when taking the selector lever out of gear, a quick release.

The direct ball check valve and reverse clutch [Das Ventil Direkt-und Rickw artskupplung]
Connecks the hydraulic circuit for direct and reverse engagement

- In 3rd gear with the main pressure line from the slide valve 2-3 [Schaltschieber 2-3]

- In reverse gear with the line from the Selector slide valve. [Handschieber].
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