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Published May 25, 1943

Serial No. 396,778

ALIEN PROPERTY CUSTODIAN

HYDRAULIC DAMPING AND STABILISING
DEVICE

André Adelphe Mortion, Paris, France; vested in
the Alien Preperty Custodian

Application filled June 5, 1941

In the Prench Patent 855,043 filled January 17,
1939 by Paul Henry Mistral 1s described a suspen-
sfon gear for motor vehlcles, in which between
the suspended and non suspended part of the
vehicle are arranged two pairs of hydraulic de-
vices located respectively at the front and rear
of the vehicle and hydraulically connected to one
another, In each palr, by crossed pipings In a
manner that the motion of the movable part of
one device sets up a movement of the same
amount and In the same direction of the mov-
able part of the other device.

This system acts as a stabllisihg and damping
device for the suspension and comprises:

(a) A device compensating the expansions and
contractions of the liquid, and

() An adjustable valve for the damping,
which sets up a parallel adjustment of the sus-
pension and damping.

During tests eflected after connection of max-
imum recording pressure gauges on the various
pipings, the following facts have been observed:

1. The pressures invelved in the stabilising
action are considerably lower than those occur-
ring during damping,

2. The damping pressures are much lower at
high speed than at low speed, viz. of the order of
350 kg/sq cm at 80 km/hr against 600 kg/sq c¢m at
40 km/hr, and

3. The
highly straining for the vehicle frame such as it
is realised at present on the majority of cars.

From these facts it may be deduced that there
1s a certain interest In not stabilising small osctl-
lations, but only damping them out, the limli be-
tween these two operations may be adlusted dif-
ferently for the fore and aft of the vehicle, 1. e.
with respect to the position of the mass centre on
the longitudinal axis of said vehicle.

The object of the present invention Is a damp-
ing and stabllising device adapted to fulflll the
above conditions and, for the purpose of illustra-
tion, an embodiment of the apparatus according
to the Invention will be described below, hy way of
example, with reference to the jolned drawings,
in which:

Figure 1 shows In the rest position the damp-
ing and stabilising device according to the inven-
tion, in longitudinal vertical section along the
axis,

PFigures 2 and 3 are vertical transverse sectlons
respectively along the llhes A—A and B—B of
Fgure 1, and

Figure 4 shows diagrammatically and at a
smaller scale the front of a motor vehicle fltted
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with two hydraulic devices of the same construc-
tion as that shown in Figures 1 to 3.

As shown in Figure 4, the damping and stabills-
ing device according to the invention, adapted to
be fitted either to the front wheels, as shown, or
to the back wheels of a motor vehicle, comprises
two similar hydraulic devices A and Ai, connected
to one another as explained below, by two trans-
verse pipes B, B), while suitable connecting rods
connect the movable part of the devices to the
non suspended part of the vehicle.

In Figures 1 to 3 it is seen clearly that each hy-
draulic device comprises a body | comprising in
its central part a chamber 2 constituting an ofl
reserve tank and closed hermetically at its upper
part by a lid 3 with a stuffing 4.

This hollow body further comprises two clreu-
lar bores of the same or different diameters, di-
vided each by chamber 2 into two portions con-
stituting two cylinders arranged [n the extended
direction of one another and referred to respec-
tively as 5, 5a for the upper, and 6, 6a for the
lower.

Inside the cylinders 5, 5a, closed, at thelr ends,
by plugs T and Ta, is mounted slidably in both di-
rections a piston 8 which may be provided in ad-
dition, as shown, with stuffing devices such as
leather cups 9, Sa.

In the example shown, the piston 8 is connect-
ed, over a block ID, to a lever arm I keyed to an
axis f2 rotatable in the bearings 13 of the hollow
body | and carrying an outer lever 14 connected
by a connecting rod 1% or any other suitable part,
to the axle 16, as shown in Figure 4.

The movements of piston 8 are this controlled
by the oscillations impressed to the axle 16 dur-
ing the travel of the vehlicle, the plston moving at
the same time as the axle or the part replacing
the latter In the case of independent wheels.

In the lower cylinders 6, g is movable a sec-
ond piston 17, 114, eventually provided with pack-
ings such as leather cups (8, {8q, and comprising
stops 19, 19a. These two cvlinders 6. 6a are
closed respectively by plugs 29, 204, the first of
which carries a stop stud 21 in a non sound pro-
ducing substance, and the second a stop 22 pro-
vided with another stop stud 21a in the same stb-
stance as the first.

The piston 1, ITe is brought into contact with
the stud 21, as shown in Figure J, by a spring 28,
the tension of which is such that it may only
overcome the sliding resistance of said piston in
the cylinders 6, 62 during the idle periods of
plston 8, i. e, when the vehicle Is stopped or when
it 15 not subjected to oscillations during its travel.
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At rest, with the piston 17, 172 in each of the
two apparatus A, A: located at the front and rear
of the vehicle in contact with the stud 21 by the
stop 19, as shown in figure 1, the interval be-
tween the stop #9a and stud 2la forms a space
adjusting, as explained below, the range of damp-
ing without stabilisation, and to which a suli-
able length is to be given for the front and aft
of the vehicle,

The hollow body | comprises, at its upper part,
two boxes 24 and 24z In which are located re-
spectively two velves 25 and 26z which, during
the idle periods of piston 8 and during the stops
of the vehicle, are normally maintained by their
weight in the open position as shown in figure 1,
and set up communication between the oil re-
serve tank 2 and the cylinders 5, 52 over channels
26, 26a and the valve seats 25, 25a.

Cylinder 5§ further communicates, as seen in
figure 3, with cylinder 5 by means of two chan-
nels 27, 28 leading, the first, Into the upper part,
and the second into the lower part of a box 28
inside which is arranged a needle valve 30 adapt-
ed ih a manner to be moved vertically and to
penetrate more or less into the central conical
aperture 31 of a washer 32 in order to adjust
the cross-section of the annular passage formed
between said aperture 31 and the point of the
needle valve, and setting into communication
with one another the two channels 27, 28 and,
consequently, both cylinders 5 and 6.

The two cylinders §a and 8a are constantly
in communication with one another by means
of & channel 33 drilled Into the wall commeon to
both cylinders, as seen in figure 1.

The two lower cylinders 6, 6z of each of the
two apparatus A, A1 in flgure 4 are provided with
two nipples 34, 38a arranged respectively to one
ancther as shown in figure 4, and tc which are
connected two pipes B, B: connecting both ap-
paratus A, A: of the front or aft of the vehicle
in such a manner that the nipple 34 of the left
apparatus A be connected to nipple 34a of the
right apparatus Ai, while nipple 34 of the right
apparatus A; is connected to nipple 34a of the
left apparatus A.

Due to this arrangement, the central oil re-
serve tank 2 of each device A, A1 communicates
with the bores or cylinders 5, bz which communi-

cate with the bores or cylinders 6, 6a, so that all &

these cylinders and both crossed pipes B, Bi con-
necting the two devices A, Ai, as described above,
are filled with oil.

Each of the valves 25, 254 is meant to compen-

sate the expansions and contractions of the lig-

uid under the effect of varlations of the outer
temperature or of the temperature of the liquld,
and is only applied against Its seat when an over-
pressure Is set up in the circult of sald liquid by
the displacements impressed on piston 8 by the
oscillations transmitted to the vehicle by road
bumps.

The needle 30 interposed between the bores or
cylinders 5 and 6 of each device A, Ai, control-
ling the communication between them, is insert-
ed, as explalned above, in the central conlcal
aperture 31 of a washer 32 which, under normal
conditions, is maintained applied agalnst an in-
ner flange of box 29 by a light spring 35 Inserted
between sald washer 32 and a collar 33 integral
with the needle.

The stem 37 of needle 30 carries, fixed to the
latter below the collar 33, a ring 38, the lower
base of which forms a helical ramp 39 main-
talned in contact by a spring 35 with another
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helical ramp 40 formed at the upper end of a
vertical hollow shaft 41 rotating inside the body
of box 29 and in the central bore of which the
stem 37 of the needle is mounted vertically slid-
able and maintained against any angular dis-
placement by the ring 38 in a vertical groove 42
of which is freely engaged a screw 43 fixed in the
box 29.

For giving the needle 30 the required vertical
displacements and thus varying the cross sectlon
of the annular passage formed between sald nee-
dle and the central aperture 31 of the washer 32,
as explained, the shaft 41 carrying the helical
ramp 40 Is connected, by means of a crank 44
keyed to sald shaft, to a sultable control device
allowing the driver of the vehicle to give from
a distance to said shaft 41 angular displacements
of the required direction and amplitude for cb-
taining, by means of the helical ramps 40 and
39 a Uift or a downward motion of the heedle 3§
and for permitting, as will be explained, a damp-
ing of the small pscillations, and eombined damp-
ing and stabilisaticn of osclllations of larger am-
plitude.

The operation of the apparatus described above
is as follows:

‘When, owing to road bumps, plston 8, flgure 1,
is moved in cylinder § towards the left of this
figure, the liquid, carried along in this mdve-
ment, first closes the valve 25 and is then dis-
charged through the channel 27 into box 29 of
valve 31, and through channel 28 into cylinder
€. Since piston 7 is subjected only to the light
resistance of spring 23, it will be pushed towards
the right, thereby discharging into cylinder 8a,
under the push of piston (Taq integral with (1,
an amocunt of ligquid equal to that entered Into
¢ylinder 6, This liquid will enter, through chan-
nel 33, into cylinder €z and thus fill the space
cleared in cylinder 5a by the motion of piston 8
towards the left.

If the move of piston 8 Is only small, It may
happen that piston 17, 1Ta be moved to the right
only by an amount equal at most to the distance
separating the stop (8a from the stud 2ia; in this
case, the device will operate only on one slde of
the vehicle.

Upon return of piston 8 towards the right, 1. e,
after the road hump has been passed, the liquid
is delivered by sald piston of cylinder 5a into cyl-
inder 6a, piston 1Ta moves, in turn, towards the
left and piston 17 integral with 17a discharges an
equal amount of liquld Into cylinder § over valve
3¢ which produces the damping effect for which
it has been adjusted.

If, on the contrary, piston 8 is moved by a
large amount towards the left, it will discharge,
first into cylinder 6, an amount of llquid equal to
the maximum permlitted by the space separating
the stop 18 from stud 2ia; piston 17, 1Tg is
thus moved to the right of figure 1 and stopped,
at the end of Its stroke, by the abutment of
stop 18a against stud 21a, so that the excess of
liguld discharged by piston 8 in succession into
cylinder 5 and cylinder 6 will escape from the
latter through nipple 34, figures 1, 3 and 4, and
be discharged from said cylinder 6§ of one of the
apparatus, A for instance, flzure 4, into the corre-
sponding cylinder 62 of apparatus Ai, through
the plpe B and nipple 33a as seen {n figure 4.

With the piston 17 of this second apparatus Ag
locked by its stop 18 which Is in contact with stud
21, the llquid then passes through channe] 38 into
cy¥linder 5a of said apparatus Ai, thereby repel-
ling piston 8, which, by Its other face, discharges
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liquid from cylinder § into cylinders Ba and Ba The described arrangements are, of course,
of the first apparatus A through the nipple 34, Indicated only by way of example, the shapes,
pipe B: and nipple 34 of said apparatus A, substances and dimensions of the elements con-

It will be seen that these varlous movements stituting the damping and stabilising apparatus,
set up: the first action of closing one or other 5 and the constructional detalls may be modified
of the compensating valves 2B, 28a, the second without at all departing from the present inven-
action of damping out alone the small oscillations, tlon.
and lastly the third actlon of combined stabllis- ANDRE ADOLPHE MORTON.
ing and damping of the larger oscillations,



