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Oscar Ciipper, Diessen/Ammersee,

Germany:

vested In the Alien Property Custodian
Apbplication filed November 10, 1939

The present invention relates to a method of
and means for absorpbition of osclllations more
particularly for absorbing relative movements he-
tween the axis and the body of vehicles. The ab-
sorption may hydraullcally as well as mechan-
lcally he effected.

The known oscillation absorbers generally are
s0 constructed that the absorption effect either
remains equal over the entire range of absorption
or steadlly Increases according to & linear or a
curve in a definite ratio to the magnitude of the
oscillations., Moreover, so-called balancers, heel-
ing absorbers, are known In which the relative
movement between the axis and the body of a
vehicle on the one side of the vehicle effects an
equal or nearly equal relative movement on the
other side of the vehicle to thereby maintaln the
body of the vehicle In a position substantially
parallel to the road or track.

Now, the invention starts from the fact that a
vehicle taking a curve is considerably more lifted
on the inner side of the curve than on the outer
side, The reason for this ig that in the first case
the power of the spring during release acts in
the senge of the centrifugal force, whereas on the
other side the spring counter-acts the centrifugal
force. Hitherto the inclination of a vehicle tak-
ing a curve could only be prevented by means of
the above mentioned balancers. Now the In-
ventor has recognized that with regard to the
relative small inclination on the outside of the
curve it is only necessary to prevent lifting of
the vehicle on the inside to obtaln, besides ab-
sorption of oscillatlons, an extended steadying
action without mutual connectlon between the
ahsorber means at both sides of the vehicle.

The method of absorbing oscillations accord-
ing to the inventlon consists in this that in a first
range of absorption an absorption of the oscilla-
tions is effected, on exceeding & definite magni-
tude of oscillations the oscillation movements are
entirely or nearly entirely braked and thereafter,
in a second range of absorption further absorp-
tion of oscillations is effected ag soon as & definite
strain is reached between the body and the axis
of the vehicle.

These two ranges of absorption may have dif-
ferent absorption effects. For instance, in the
first range of absorption the absorption effect
may increase according to a curve with the mag-
nitude of the oscillations, whereas In the second
range this effect increases according to a linear.
Also each range may be subdivided in a plurality
of individual ranges of different absorption.

The devices for carrying out the method ac-

10

20

25

30

40

45

60

65

cording to the invention may be constructed as
hydraulical as well as mechanleal oscillation ab-
sorbers.

In connection with hydraulical oscillation ab-
sorbers the desired effect may be obtalhed by the
fact that the Bow of liquld in the absorber is In-
terrupted between the two ranges of absorption,
whereby the relative movement between the axis
and the body of the wvehicle also 1s interrupted.
To this purpose the liquid displaced during the
first range of absorption may be recelved by an
additional space and the second range of absorp-
tion then may begin only if after filling of the
additional space the pressure of the liquid has
exceeded a predetermined value.

According {0 the invention the twp ranges of
absorption may be formed by throttling devices
of different throttling action arranged one after
the other, an additional space being connected
to the pipes provided between the throttling de-
vices. The additional space preferably conslsts
of a cylinder In which a spring-loaded piston 1s
arranged. On a one-sided movement of the os-
cillation absorber the one side of the piston is
connected to the pressure space of the absorber
and the other side of the piston to the reserve
or space chamber, whereas in connection with
double-geting oscillation absorbers the two sides
of the piston each are conhected to a pressure
chamber.

In a very simple manner the effect also may
be obtained by arranging two valves having dif-
ferent throttling actions In parallel in the path
of the liquid displaced from the absorber cylin-
der. One of these valves, 1. e. the one having
the smaller throttling effect is closed on exceed-
ing a definite relative movement between the
axis and the body of the vehicle, whereas the
other valve is opened for a certaln amount after
a further Increase of pressure. Between the
point of time Iin which the valve having the
gmaller throttling effect is closed and the point
of time in which the valve having the larger
throttling effect is opened there Is a period of
time during which no relative movement occurs
between the axis and the body of the vehicle.

A mechanical oscillation absorber may for this
purpose consist of two or more friction absorbers
arranged one behind the other, the maximum
absorbing power of the one absorber being small-
er for & definite amount, depending on the de-
sired magnitude of the intermediate range, then
the minimal friction power of the second friction
absorber. To obtain a smooth chanhge between
the individual steps the two friction absorbers
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are connected together by a resilient Intermedi-
ate member the elasticity of which is chosen in
accordance with the absorption efficlency of the
two friction absorbers. Moregver, the distance
the spring may move preferably is limited by
stops to thereby fix the maximum mutual move=
ment.

Further detalls of the invention may be seen
from the following description of the drawings
which show various examples of devices for car-
rying out the method according to the inven-
tion.

In these drawings:

Figs, 1 and 2 show dlagrams explaining the
operation of the device according to the inven-
tion,

Fig. 3 is a view of an absorber fitted to a ve-
hicle,

Fig. 4 is a longitudinal section through a
single-acting hydraulic oscillation absorber.

Fig. b illustrates a section through a double-
acting hydraulic oscillation absorber,

Fig. 6 is a section through s hydraulic tele-
scope-oscillation absorber,

Fig. 7 is a sectional view of a detail of the
device shown in Fig. 6,

Figs. 8 and 9 show sectional views of two fur-
ther modifications of double-acting hydraulic
oscillation absorbers,

Fig. 10 shows a section through another con-
struction of a defall of the device illustrated in
Fig. 9,

Fig. 11 is a section of a further hydraulic oscil-
lation absorber,

Figs. 13 and 14 show a longltudinal section
and cross section respectively through a single-
acting mechanical oscillation absorber, and

Figs. 15 and 16 show a longitudinal section
and a section on line XVI—XVI of Flg. 15 respec-
tively of a double-acting mechanical telescope-
oscillation absorber.

In the dlagram shown in Flg. 1 the relative
movements between the axis and the body of a
vehicle are plotted on the ordinate, whereas the
distance of the road traversed by the vehicle is
plotted on the absclssa. If the vehicle traverses
the distance I absorption according to the curve
A occurs, the relatlve movement obtalning a
magnitude @. Then suddenly {in praxis of course
with a certain change) interruption of the rela-
tive movement occurs during which time the
distance II corresponding to the straight line B
is traversed. 'Then agaln during traversing the
distance IIT relative movement of the magnitude
b is effected according to a linear C.

In Fig. 2 the centrifugal force acting upon
the absorber is plotted on the ordinate and the
relative movement is plotted on the absclssa.
The centrifugal force of the magnitude z pro-
duces a relative movement of the magnitude a.
During further iticrease as far as to the mag-
nitude ¥ the relatlve movement is positively in-
terrupted and further relative movement is ef-
fected only after exceeding of this magnitude of
power.

From Figs. 1 and 2 it, may be seen that the dis-
tance II is the shorter the sooner the magnitude
of power ¥ 1Is reached. The magnitudes & and ¥
may exactly be determined by correspondingly
constructing and dimensloning the devices.

Fig. 3 shows the arrangement of the oscilla-
tion absorber on the vehicle. The rear axis I is
rigidly connected to the spring 2 of the vehicle,
Fixed to the frame 3 of the vehicle Is the oscil-
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lation absorber 4 which is connected to the axis
| of the vehicle by means of a linkage 5, 6.

Fig. 4 shows a single-acting oscillation ab-
sorber in the casing T of which a cylinder 8 con-
talning a piston 9 is provided. The absorber
shaft 40, driven by the lever 5 (see Fig. 3}, ef-
fects the drive of the piston 9 by way of a pair of
levers 11, 12. In the casing T a second cylinder
13 of considerably smaller dimensions is provided
in which operates a piston 14 loaded by a spring
16. Fixed to the piston (4 is an extension 18
which cooperates with e preferably elastic stop
1T, The space of the cylinder 13 between the pis-
ton (4 and the stop 1T is connected to the spare
chamber §9 by way of a passage I8 so that on
movement of the piston 13 the corresponding
chanhge of spaee between the piston and the stop
is possible. The tension of the spring 15 may
be adjusted by a screw 20. The end of the cyl-
Inder 8 is provided with two bores 2/ and 22
which are closed by spring-loaded valve cones
28 and 24 respectively. In the valve cone 23 a
passage 25 is provided. By way of a bore 21
the space 28 in front of the valve cone 23 i{s con-
nected to the space of the cylinder 13 in front
of the piston 14, whereas the space 28 In front
of the valve cone 24 ls connected to the spare
chamber 19 by way of a passage 28,

The operation of the oscillation absorber
shown in Fig. 4 i5 as follows:

If due to relatlve movement between the spring
2 and the frame 8 of the vehicle (see Fig. 3),
for instance on mutual separation, the piston 8
1s moved in the direction of the arrow 30, the
liquid displaced from the cylinder 8 flows
through the passage 2§ or at a larger pressure
by opening the valve 23 into the space 26 and
from there by way of bores 27 into the cylinder
13 the plston 14 of which is shifted against the
actlon of the spring I§ until the rod 18 abuts
against the stop IT. Now, no further reception
of liguid by the cylinder 13 15 possible and the
movement of the piston # Is completely braked.
A further relative movement of the members 2
and 3 (see Fipg. 3) and therefore of the piston 9
now cannot occur as long as the spring power of
the valve 24 is larger than the liguld pressure
in the cylinder 9. If then this pressure-is in-
creased so far as to open the valve 24 the liquid
may escape Into the spare chamber 19 by way
of the chamber 28 and the passage 29.

If now the piston 9 returns again against the
direction of the arrow 30 liquid 1s sucked in from
the spare chamber 18 by way of the snifting
valve 31,

In case the oscillatlon absorber need be used
without steadying action a connection 32 capable
of belng shut is provided between the chambers
25 and 26.

Plg. 5 shows a double-acting oscillation ab-
sorber operating in the one direction with and in
the other direction without balancers. The ab-
sorber 1s provided with two cylinders 40 and 41 in
which operate pistons 42 and 43 respectively.
These pistons are driven by means of a cam lever
45 flxed upon the ahsorber shaft 44. 'Th cyl-
inder 40 is conneoted to a cylinder B0 containing
the spring-loaded piston 54 by way a valve 46
having a passage 47, a chamber 48 and a bore
49. Moreover, the high pressure cylinder 48 may
be connected to the low pressure cylinder 41 by
means of a high pressure valve §2 and passages
63, 54. The Jow pressure cylinder-41.in this case,
therefore, corresponds to the spare chamber 19 of
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the construction shown in Fig. 4. The space 5§
behind the plston §1 may also be connected to
the passage 53 by way of a bore b8. The passage
53, moreover, has a further bore 57 discharging
into the cylinder 40 and closed by a low pressure
valve 58.

The operation of this device ’s as follows:

If the pistons are moved in the direction of
the arrow §% the operation exactly corresponds
to that of the device shown In Fig, 4, the valve
58, however, remalning closed. If the pistons
are moved in the direction of the arrow 50 the
liquid from the low pressure cylinder 41 flows
by way of the passages 54, §3, 57 and the valve
58 into the high pressure cylinder 40,

The telescope-oscillation absorber shown in
Fig. 6 has a cylinder 70 with a piston 71 which
against the actlon of a spring 13 may be shifted
upon its rod T2, The cylinder space 10 may
be connected to the space 76 helow the piston
1t by way of a bore 14 provided in the plston
rod 72 and a high pressure valve 15.

The operation of this absorber is as follows:

If the piston rod T2 is moved in the direction
of the arrow 17T the piston T4 first of all Is not
shifted, but the spring 13 is compressed about the
distance d¢. Only if the pressure in the space
11 is so high that the valve T5 may be opened
further movement of the piston rod 12 together
with the piston T! may occur.

Whereas according to the construction shown
in Fieg. 6 the space T8 containing the spring 13
{s in open connection with the space 76, the
corresponding space 19 of the construction ac-
cording to Fig. 7 is closed and provided with a
passage 80 as well as with a valve 81 which to-
gether correspond to the members 46, 47 shown
in Fig. 5 and discharge into the space 82.

In Fig. 8 another double-acting oscillation ab-
sorber having a high pressure cylinder 96 and
a low pressure cylinder 81 is shown which are
provided with pistons 92 and 93 respectively. By
way of bores 94, 95, valves 86, having a passage
97, and passages 88, 9% the space 90 is connnected
to the space 91. The bore 84 may be closed by
a valve 100 controlled by the piston 82. The
stroke of the valve 100 is limited by a stop 101.
Morecover, 8 high pressure valve 102 and a low
pressure valve 103 are provided between the pas-
sage 88 and the cylinder 90. This arrangement
operates in such a manner that if the plston 82
is moved in the direction of the arrow (04 the
valve body 100 also 1s moved until it comes to bear
against the walls of the bore 84 and thereby
interrupts the flow of liguid through the valves
98, 971. Omn a corresponding increase of pressure
flow of the liquid cccurs by way of the high pres-
sure valve 102. As the valve body 100 slides in
the piston 92 the way of the piston 82 is inde-
pendent, on the stroke of the valve body 100.

The double-acting oscillation ahsorber shown
in Fig. 9 also Is provided with two cylinders 118
and |1i in which operate pistons 112 and 13 re-
spectively. In the direction towards the driving
cam (14 a smaller plston 1t5 and 116 respective-
ly 1s provided in the plstons 112 and 113 respec-
tively. The smaller pistons (15 and 116 are
loaded by springs 117 and 118 respectively. The
space 119, 120 between the large and the small
plstons respectively is connected to the spare
chamber 124 either by way of & bore 12l in the
large piston 113 or by a slot 122 in the small
piston 116 or according to Flg. 10 by way of a
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bore §23 In the small piston 11§, The cylinder
110 is provided with a low pressure valve 126
and & high pressure valve 126 which are conh-
nected to the cylinder (Il by way of a pas-
sage 127,

With this absorber the ahsorption of small
osclllations Is effected by displacement of the
small pistons and a movement of the large pis-
tons is only possible if after the relative move-
ment of the small pistons a corresponding pres-
sure Is produced in the cylinders (10 and i1,

The oscillation absorber illustrated in Flg. 11
also 15 provided with two pistons #3080 and 134
slideably arranged one in the other between which
& spring (32 is inserted. The space 133 between
the pistons 130 and 131 is connected to the spare
chamber 134 by way of a passage 135 and a valve
136, whereas the high pressure cylinder space
131 is connected to the spare chamber 134 by way
of a valve 136 and a passage 139 or in connection
with double-acting oscillation absorbers with the
c¥linder at the other side.

The oscillation absorber shown in Fig. 11 is
provided with a vane piston 145 and the high
pressure space |48 of this absorber is connected
to an additional receiving space 146 having a
spring-loaded piston 149 by way of a passage 147,
Moreover by way of a passage 150 and the high
pressure valve 151 the high pressure space (48
is connected to the low pressure chamber 152,
Above the two chambers 146 and 152 a spare
chamber 153 is provided.

A first mechanical oscillation absorber having a
step-like action is shown in Figs, 13 and 14. An
annular casing 161 with recesses 162 containing
balls or rollers 164 loaded by springs 163 is ar-
ranged at a lever §60 connected to the axis of the
vehicle. The lever 160 corresponds to the lever §
shown in Fig. 3. As explained later on the
spring-loaded balls or rollers |64 act ag free wheel
mechan!sms. Upon an axis 166 fixed to the
frame of the vehicle by screws 165 a bushing 167
having radially directed flanges 168 is pivotally
mounted. The bushing 16T, moreover, carries
two circular discs 169 and 170 against the outer
faces of which bear {riction dises ITI and T2
respectively. These friction discs are covered by
the base plate 173 and a plate 176 mounted upon
a square-head 174 of the axis 166. The members
113, 171, 169, 167, 110, 172 and 176 may resiliently
be pressed together by nuts 176 screwed upon the
threaded portion ITT of the shaft 166 and leaf
springs 118 arranged between the nuts 116 and
the cover plate [T15. Loosely mounted in the
casing 161 is a ring 179 having fianges 180 which
are radially directed Inwardly and bhear against
the flanges (68 of the bushing 16T by means of
springs 181.

The operatlon of the device just described is
as follows:

If the lever 160 is moved in the direction of the
arrow 182 the casing (63 and, by way of the free
wheel mechanisms 163, 164 which are effective in
this direction only as the recesses 162 are broader
at one end, the ring 179 are moved in the same
sense. The springs 181 are compressed between
the flanges 168 and 180 until either thelr con-
volutions bear against each other or their tension
becomes larger than the friction power of the
absorber to be overcome. From this moment the
bushing (67 and the discs 168, 170 are moved by
means of the flanges 168 and affer overcoming the
friction produced by the friction dlscs (11, 172
are rotated with regard to the fixed plates (73,
178,
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The double-acting telescope-friction absorber
shown in Pigs. 16 and 16 consists of a sleeve J86
with guide cover 188 fixed for Instance to the
frame of the vehicle. Upon the rod (87 fixed to
the axis of the vehicle and formed at its end as &
solid cone 168 the following members are arranged
one behind the other. A slotted or multi-part
cone 189, a spring 180, a solid cone 161 provided
with a sleeve-like extension 182 and a flange 163,
an elastic disc 194 and a nut 196 with washer 196.
The cone 181 is surrounded by a multi-part or
slotted cone 181 pressed against or upon the cone
191 by means of a spring (98 hearing against the
flange 183. The outer surfaces of the cones B9
and 191 carry a brake lining 199, 200,

The operation of this device 1s as follows:

If when the sleeve 186 !5 fixed the rod 181 is
moved in the direction of the arrow 281 first of all
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by the tension or power of the spring 190 the cone
i88 is pressed against the cane (8B and thereby
against the wall of the sleeve 185. Due fo the
high frietion with regard to the slegve 185 and the
free play or large clearance with regard to the xod
161 the cone 181 and the cone 181 with the ex-
tension 192, 183 are not moved by the rod 161
but remain in rest as long as the spring 180 for
instance is completely compressed. Only then
the two cones 80 and 19T are moved by the rod
181,

Therefore, with the friction absorbers accord-
ing to Figs, 13 and 14 as well as with the friction
absorbers shown in Flgs. 15 and 16 an absorption
In two stages Is obtained.

OSCAR CUPPER.
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