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Fig.1: General cutaway view of 3 HP-22

The ZF 3 HP-22 Automatic transmission

Times have changed. A lot of people
who used to enjoy driving are be-
ginning to think differently. This is
particularly the case in town traffic,
urban centers and on the motorways
(expressways), especially during the
holiday period. In spite of all the
difficulties people still drive cars
because there is often no other
choice.

Industry has been trying for years to
reduce the stress of driving and make
the so-called “start-stop” traffic con-
ditions more bearable. The automatic
transmission - a major component of
any car - makes a big contribution
towards taking the effort out of dri-
ving. With a transmission that “thinks
for itself” the driver can pay more
attention to traffic situations. This
contribution towards safety on the
roads should not be underestimated.

The two-pedal layout makes driving
easier and more comfortable.

Tests have shown that the stress
connected with a manual gear shift is
definitely higher - disregarding the
considerably greater physical effort
required. This means that those people
who don’t have to change gear stay
healthier.

And it is not only the driver who
benefits from automatic transmission,
the car does as well. There is no
clutch wear to worry about, no repairs
or adjustments. The whole drive train
from the engine, through the gearbox
to the differential and right down to
the tires is substantially preserved by
the hydraulic system. Maintenance
costs are reduced.

Automatic transmissions from Zahn-
radfabrik Friedrichshafen AG have
been installed and demonstrated their
worth in large numbers in the medium

to luxury range of cars. This was one
of the reasons for opening a new

ZF factory in Saarbriicken with modern
production facilities. The 3 HP-22

is built there. The experience gained
with its two predecessors 3 HP-12
and 3 HP-20 has been incorporated
in the new model.

The 3 HP-22 is versatile. It is suitable
for passenger cars as well as deli-
very trucks. Its range of power is
such that it is ideal for use with low
power engines and those in the
heavyweight class - the favourable
external dimensions remain the same.
This adaptability is achieved by
varying the layout of the converter,
the number of friction discs in the
hydraulic clutches and the number
of planet gears - 3 to 4 - per plane-
tary gear train.

When compared with a conventional
gearbox the automatic transmission
brings about only a slight increase
in fuel consumption. Consumption can,
in fact, be less in unfavourable condi-
tions, e. g. in town traffic, where a
car with a manual gearbox is often
driven in a low gear with unnecessa-
rily high engine speeds.



Fig. 2: The main components of the
torque converter, from right to left:
Impeller, stator, turbine.

Description

Hydrodynamic torque converter

The ZF automatic transmission has a
converter wich uses the well-known
Trilok principle. This makes the clutch
pedal superfluous and it is impossible
to stall the engine. The converter can
be adapted to a great extent to suit
the engine being used. Its main
components are impeller, turbine and
stator with free-wheel unit. These
components are arranged in a common
housing in such a way that oil flows
through them in a closed circuit.

Torque multiplication is at its greatest
when the car is starting from a stand-
still. The stator, which deflects the oil
to accelerate the impeller, is located
on the housing by means of a free-
wheel unit. As road speed increases,
i. e. when impeller and turbine are
rotating at approximately the same
speed, the stator no longer produces
any torque multiplication, it disen-

4 gages from the housing and rotates

in the same direction as the impeller.
The torque converter then acts as a
fluid coupling.

Three-speed gearbox

A simple epicyclic gearbox with three
forward and one reverse speed is
mounted behind the torque converter.
Considerable effort was made to pro-
duce a gearbox occupying a minimum
of space and using as few compo-
nents as possible. Hydraulically ope-
rated multi-disc clutches are used to
effect the gear shifts. These do not
wear and require no adjustment. Two
free-wheel units are used to ensure
that the gear shift takes place without
loss of traction. A low-loss oil pump
is fitted in the front casing of the
gearbox.

It supplies oil to the converter, selector
unit, gear shift and the lubrication
system. The annulus of the epicyclic
gearbox also has external teeth in
which a pawl engages to prevent the
vehicle rolling away while parked.

o

Selector unit

The selector unit with the selector
valve, control pistons and pressure
valves is situated on the underside
of the transmission housing. The shift
points are dependent on the throttle
opening and the road speed of the
vehicle. The centrifugal governor on
the output shaft produces the pulses
corresponding to the road speed.

Gears are changed automatically at
predetermined points depending on
the driving range selected.

When necessary the selector unit can
be overriden by the driver by depres-
sing the accelerator pedal fully (kick-
down) to engage the next lowest gear
for better acceleration. In this case
the upward shift takes place at almost
maximum permissible engine speed,
i. e. only when the vehicle has reached
a considerably higher speed. This,
therefore, ensures that the engine
power is fully utilized in each gear.

Fig. 3: ZF’s contribution to the
passenger car:

1. 3 HP-22 automatic transmission

2. Hydraulic power-assisted steering
gear

3. Lok-O-Matic limited-slip differen-
tial



























