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The present invention relates to a single act-
ing or double acting hydraulic shock absorber
particularly for deadening or dampening rela-
tive movements between the axls of a vehicle on
the one hand and the chassis or underframe and
the carriage body on the other hand. The Inven-
tlon consists in so constructing the shock ab-
sorber that it not only acts as absorber but over
a certain range also as stabilizer without requir-
ing the pipe connections between the absorber
cylinders at the two ends of the axis used ordi-
narily in connection with hydraulic stabilizers.
With the absorber according to the present in-
vention a shock absorption is effected at the be-
ginning In a first range of dampening, but on ex-
ceeding a certain amplitude, the vibrating mo-
tion is totally or nearly totally braked and only
if a certaln higher tension, exceeding the brak-
ing force, is attalned again between the carriage
body and the axis, that {8 to say, In a second
range of dampening a further absorption of the
vibrations is effected.

To obtatin this object a liquid filled hollow
space I8 provided according to the invention in
the absorber piston which hollow space 18 closed
by a spring-loaded piston gulded In the absorb-
er piston, a throttling device for the liquld dis-
placed from the hollow space being provided
elther at the absorber piston or at the small pis-
ton.

A substantial feature of the invention consists
in this that the discharge opening for the lig-
uid displaced from the hollow space as well as
the suction opening by which liquid is admitted
agaln to the hollow space if the small piston re-
turns discharge into the pressure space of the
absorber. Hereby the following substantial dif-
ferences in action and advantages result:

With slow movement of the smsall piston, for
Instance if the vehicle takes a curve, the ligquid
displaced from the hollow space flows into the
pressure space behind the absorber piston and
here produces an overpressure which, however,
is not yet sufficient to open the high pressure
valve arranged between the high pressure side
and the low pressure side of the absorber, but is
capable of displacing the large piston in a direc-
tion opposite to the movement of the small pis-
ton so that the large piston moves towards the
small piston. Consequently the small piston
bears against the inner side of the bottom of the
large piston earlier as would correspond to Its
normal stroke according to its starting position
and the stabilizing begins earlier about this sec-
tion of the stroke performed by the large piston
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which is very desirable. At fast movement of
the small plston, however, the liquild from the
hollow space between the plstons 1s supplied with
a jerk Into the high pressure space and the high
pressure valve Is forced open by the high pres-
sure suddenly occurring, whereby the large pis-
ton, due to its mass Inertia, remains absolutely
immovable, Between these two extreme possi-
bilities explalned a large number of Intermediate
steps are possible In which the large piston is
moved towards the small plston as well as the
high pressure valve is opened already.

The shock absorber according to the invention,
therefore, has the advantage that the second
range of dampening automatically begins in de-
pendence on the velocity of the movement to he
dampened, i. e. an automatic control of the be-
gin and of the duration of the individual steps is
obtalned.

A further advantage of the shock absorber ac-
cording to the invention consists in this that by
drawing the lquid out of the pressure space of
the shock absorber the danger is obviated that
air reaches the hollow space which otherwise by
drawing liquid from a space chamber, easily may
occur, for instance due to heavy vibrations of
the vehicle or at low liquid level. The total de-
vice therefore operates absolutely with largest
uniformity and reliability.

Further detalls of the Invention may be seen
from the following specification given by way of
the accompanying drawilng which shows one
modiflcation of the invention in a longitudinal
seetion.

The shock absorber consists of two cylinders,
the high pressure cylinder | and the low pressure
cylinder 2 with pistons 3 and 4 respectively which
are driven from the shaft 6 by a cam lever 6. In
the pistons 3 and 4 which consist of cylindrical
sleeves with Inserted bottoms 8 and 10 respec-
tively held by retaining rings T and 8 respective-
ly smaller pistons If and (2 respectively are
guided which bear against the piston bottoms 9
and (0 by springs 13 and (4 respectively. The
hollow spsaces 16 and (6 formed between the large
pistons and the small pistons are connected to
the high pressure space §1 and the low pressure
space 18 respectively by a passage 19 and 20 re-
spectively and the suction valves 21 and 22
(snifting valves) respectively. The valves 20 and
21 preferably are arranged in the exchangeable
piston bottoms 0 and 10 respectively. To com-
pensate for a llquid loss eventually occurring in
the system, a suction valve 24 (snifting valve)
leading to a spare chamber 23 1s provided In the
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bottom of the piston 12. The passages 19 and 20
generally consist of smooth bores the diameter
of which is from the beginning adapted to
the weight of the vehicle and to the force acting
upon the shock absorber respectively, but these
passages may also be provided with adjustable
throttling devices or the like.

The high pressure space 1T is connected by way
of a passage 25 to the high pressure valve 2§
which dischareges into a passage 21, 28 leading
to the low pressure space |18. On the other hand
the low pressure valve 28 connected to the pas-
sage 28 discharges by way of the bore 38 into the
passage 25. The just described device acts in
such a manner that at slow movements of the
cam lever the pistons 3 and 4 move towards the
pistons i1 and 12 respectively as indicated in the
drawing by arrows. At fast movements of the
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pilstons |l and 2, however, the pistons 3 and &
remain at rest and the liquld discharged from
the spaces 15 and (6 by way of the passages 19
and 20 respectively produces in the spaces 11 and
18 such a pressure that the valves 2§ and 29 are
opened and thereby the liguld flows from the
high pressure side to the low pressure side and
vice versa respectively.

The movement of the pistons {1 and 12 rela-
tively to the pistons 3 and 4 respectively is com-
pleted as soon as the pistons 11 and 12 have cov-
ered the mouths of the passages 19 or 20 respec-
tively.

As may be seen from the drawing, the valve
casings 31, 32 arranged at the exchangeable pis-
ton bottoms 8 and {0 respectively form a gulde
for the springs 13 and 14.

WILHELM ZENZ.



