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The purpose of a vehicle’s suspension is to isolate or filter the shocks created
by the unevenness of the road surface, in order to ensure: the comfort of the
passengers, and also the protection of the mechanical parts, the vehicle’s
stability and roadholding.

For the best possible comfort, the suspension should be soft, with large wheel
movements: in other words, it should be very flexible. For the best roadhold-
ing, it is necessary to maintain the wheels in contact with the surface while
controlling the oscillating movements of the vehicle caused by the unevenness
of the surface, without stiffening the suspension: this is the role of the dam-
per. These two parameters, flexibility and damping, must not vary too greatly
according to the vehicle’s load, otherwise the operation of the suspension may
change for the worse. A soft suspension sinks under a load and loses its
flexibility. If the vehicle is lightened too much, its centre of gravity rises and its
roadholding is compromised. It is difficult to reconcile all these requirements
in a conventional mechanical suspension. In order to resolve these problems
when the DS was being designed, Citroen had recourse to advanced technolo-
gy: hydropneumatics. The technique was first tried out in 1953 on the rear
suspension of the 15 CV, 6-cylinder Traction Avant, and was fully developed
for the launch of the DS in 1955.

The use of a hydropneumatic system for the suspension involved the creation
of a high-pressure supply system which could then be used for other vehicle
functions: steering, brakes, gear changing. This very suitable and reliable
system of hydraulic assistance was subsequently adopted for the GS, SM, CX
and BX, ensuring that the exceptional reputation of Citroen cars for safety and
comfort was maintained.




PRINCIPLES OF
HYDROPNEUMATICS

Two fluids form the working medium of the hydropneuma-
tic system: a liquid (mineral oil) and a gas (nitrogen).
The compressibility of a gas, governed by a simple rela-
tionship between the volume occupied by a mass of gas
and the pressure exerted on it, allows the design of a
high-pressure supply system using the liquid as the means
of pressure transfer between the various components in-
volved.
Gases and liquids respectively obey two fundamental laws:
- Mariotte’s Law: for a given mass of gas, at a constant
temperature, the product of the values of volume and
pressure is a constant:

PxV = constant
- Pascal’s Theorem: A liquid at rest transmits and exerts at
each and every point, whatever pressure it is subject to.

DISTRIBUTION AND
REGULATION OF PRESSURE

Every hydraulic component studied in
this brochure is designed on the same
principle: a cylindrical valve slides within
a bore. By doing so, it connects the re-
ceiving element either with the source of
high-pressure liquid, or with the return to
the reservoir. There are no gaskets to
ensure perfect sealing between the mo-
ving parts. The fit of each joint has to
avoid any resistance to movement of the
valve. Sealing is achieved purely by very
close tolerances and a near-perfect state
of each adjacent surface.

The tolerance on valve diameter is bet-
ween 1 and 3 microns, just sufficient to
allow oil-film lubrication and prevent con-
tact.

The tolerances are achieved both on the
pistons and within the bores, thanks to
extremely high-precision manufacture.

Pressure distributor
A valve with a central channel slides in a
housing containing three orifices (Fig. 1).
Neutral position: the valve closes both
the high-pressure supply and return ori-
fices. The feed orifice to the service sys-
tem is uncovered at all times.
Pressure supply: even the smallest
force applied to the valve is sufficient to
move it. In the supply sense, the feed
and high-pressure supply orifices are
placed in communication. Pressure is
thus transmitted uniformly throughout
the service system.
Exhaust: when movement takes place
in the exhaust sense, the service system
is connected to the return to the reser-
voir and pressure in the service system
falls.
The operation of the distributor is inde-
pendent of the size of the force causing
the displacement of the valve.
By contrast, the regulator delivers a
pressure proportional to the force ex-
erted on its valve.

Pressure regulator
A valve with a central channel slides in a2
housing containing three orifices
together with an orifice (d) which con-
nects the service system with a cham-
ber A situated at one end of the valve
and containing a spring (r).
Static position (Fig. 2a): the valve
under the influence of the spring (r)
causes the service system to exhaust to
the reservoir. If a pressure gauge were
connected to the service system ex-
haust, it would read zero.
Regulating position (Fig. 2b): a force F
applied to the valve causes it to move.
The return orifice is closed and the high-
pressure supply orifice is connected o
the service system, and thus also fo the
chamber A.
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The valve assumes a position of balance
in which the force acting on its section
(F = P x S)isequal to F (r being negligi-
ble).

Example: If the force F on the valve is
10kg (98.1 N) and its section is 0.5 cm?
(0.0005 m?) then the regulated pressure
is:

P g p= %% = 20 kg/om? = 2841 b/in?

If F = 25 kg (245.3 N) the pressure will
be 50 kg/cm? or 7111 Ib/ir?, and so on.
Thus the pressure in the service system
is proportional to the force on the valve
but independent of the pressure in the
high-pressure supply system.

CONNECTIONS BETWEEN
HYDRAULIC COMPONENTS

LHM liquid

This is a green-coloured mineral hy-
draulic fluid. Its viscosity of 15 centistokes
at 50degC varies with temperature: it
does not absorb water. The liquid re-
mains stable over long periods, allowing
the hydraulic components to achieve ex-
treme reliability.

Circuits
Metallic: metal pipes are used for all
high-pressure liquid feeds. Their exterior
diameter is 3.5, 4.5 or 6.35 mm; they are
formed from copper-treated steel sheet
rolled to double thickness and then heat-
treated to ensure complete diffusion of
the copper. Finally, a protective zinc
coating is applied.
Plastic: plastic pipes are used for leak-
age return runs and for venting to atmos-
phere.
Rubber: rubber pipes are used for liquid
return runs after passing through the ser-
vice systems, and for the LHM feed from
the reservoir to the pump. These pipes
are marked with a green tracer through-
out their length.
The total length of the metallic piping in
the CX is 26 m (85 ft), as is the length of
the flexible pipes, making a total pipe run
of 52 m (170 ft).

Fig. 1
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Fig. 1: Pressure distributor
1. Slide valve

2. High pressure

3. Return

4. Bore

5. Leakage return

6. Outlet to use

Fig. 2: Pressure regulator
1. Slide valve

2. High pressure inlet

3. Return to reservoir

4. Outlet to use
























































































































































































