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This invention relates to a device for tilting
the body of vehicles of all kinds, especially of mo-
tor vehicles going around curves. '‘In modern ve-
hicles, wherein there is provided a more or less

8 rigid connection between the body and the wheel
supporting means, the occupants of the vehicle

- are forced towards one side of the vehicle because
of the centrifugal force developed as the vehicle
rounds the curve. ‘ ‘
The spring arrangements used on modern ve-
hicles operate in such a manner that the body

is pressed relative to the wheel supporting means

by centrifugal force towards the outside of the
curve, whereas to secure maximum comfort for
the passengers of the vehicle, the opposite should
actually be the case. . ' .
According to my invention and to overcome
this disadvantage, links are provided as a con-
nection between the body and the wheel support-
ing means. These links are movable transverse-
ly to the direction of travel of the vehicle, and
are hingedly connected directly or indirectly with
the body at one end, and with the wheel support-
ing means, which may take the form of an un-

28 gerframe or merely to the dxle assembly, at the

other end.  The Mnks are arranged in such.a
manner that the distance between the joints
which connect them with the body is shorter
than the distance between the joints which con-
30 pect them with the wheel supporting means.

When a vehicle equipped with links of this type
goes around a curve, the centrifugal force acting
on the vehicle urges ‘the vehicle toward the ocut-

side of the curve, and the link arrangement auto-

38 matically inclines the body relative to the sup-
porting means, the links on the inside of the curve

swinging downward to lower the body on that

side, and the links on the outside of the curve

P s“ﬂs‘vlnarltm upward to elevate the body on that
e. : :

An embodiment of the invention is illustrated
by way of example in the accompanying draw-
ings in which: '

Fig. 1 is a line diagram illustrating one de-
sirable arrangement; - B
~ Fig. 2 is a front elevational view of a vehicle
embodying the linkage illustrated in the line dia-
- gram of Fig. 1; and ‘ ) o
50 FMg.3is a plan view of a vehicle embodying the

_ invention. ' - )

" In the example {llustrated, the links are articu-

lated or pivoted on each side of the front and

“rear wheel supporting means or axles {. The
&8 links, in the example illustrated, are subdivided:

‘the wheel supporting means. .

into two sections 3, 12 and B, 13, respectively, the
ends of- the sections (2 and 3 being hingedly

‘connected at 16 and {6 to the body of the vehicle-

indicated at 14. The sections 3 and § of the.
links are hingedly connected at one end at Tand 8
8, respectively, to the wheel supporting means

" or axle assemblies | and may be hingedly con-

nected at 10 and 11 to the sections (2 and (3, re-
spectively, which, as pointed out above, are
hingedly connected to the body |4 of the vehicle. ¥
The Hnks interconnecting the body and the
wheel supporting means or axles are, as illus-

trated, hingedly connected in such a manner that

the axis of the pivotal connection lies in the lon-
gitudinal direction of the vehicle. If the vehicle
is subjected to a centrifugal force in the direction
indicated by the arrow on Fig. 1 as when the

15

".vehicle goes around a curve, the links 3, 6, 12 and

13 of both the front and rear wheel supporting
means will be moved toward the dotted line po- 20

- sition, the links 3 and 12 on the inside of the

curve swinging downwardly to lower the body |4
on that side, and the links § and {3 on the out-
side of the curve swinging upwardly to elevate
the body 14 on that side.

N 25
. 'The distances between the ‘points of connec-

" tion -(§8—18) of the sections 12 and 3 of the .

links with the body I4, and the distance between .
the base (T—9$) of the sections 3 and § of the _
levers remains constant regardless of whether 30 .

-the body is in the normal or upright position or

is moved to an inclined or banked position.
Guide rods which may be constructed in var-
fous manners may be provided to ensure the mu-
tual dependency of movement of the two sec-
tions of the levers 3 and 12, and § and {3, re-
spectively. These guide rods may take the form
of links 2 and 4 pivotally mounted to the wheel
supporting means at ¢ and 8, respectively, and

‘being prevented from moving outwardly beyond a 49

predetermined point by stops 31 and 32, respec-
tively. These links 2 and & have -pivotally
mounted thereto at 21 and 28, rocker levers 23
and .24, respectively. The free ends of the rocker
levers are resiliently connected to the wheel sup-
porting means | by the tension springs 28 and 38,
respectively. The upper ends of the rocker

- levers 23 and 24 are hingedly connected at 28 and

28 to elbow levers 18 and 28, respectively. The §o
other end of the elbow levers 19 and 20 are
hingedly  connected at -the intersection of the
sections 3 and (2, and § and 13 of the levers re-
ferred to above which interconnect the body and -



2 .
- The mutual length proportions of the sections
3, 12and §, 13 of the linkage determines the dis-
. Placement of the center of gravity of the body
- When assuming an inclined position when sub-
§ Jected to centirifugal or other forces which cause
the body to incline or bank. If the sections 12
and 13 of the links are long relative to the sections
3 and §, the center of gravity. of the body will
be lifted during the banking or inclining action,

‘10 and the body will be returned to the normal or

upright position by the force of gravity when the
force inducing the inclined position ceases.

If the sections (2 and I3 of the links are short

relative to the sections 8§ and §, the center of

16 gravity of the body will descend or ‘drop during

by resillent means such, for example, as the
springs 29 and 30. If the sections 12 and 13 of
20 the links are reduced to zero, or and
8 are connected to the body, the

d
guide rods 2, 4, rocker levers 23 and 24, elbow .
2

, and the stops 3 and 32 would

be superfluous and could be eliminated, however-

. Wheel supporting means or axle assemblies would
be necessary in lieu thereof. o
‘The fundamental ides of the invention is that

when the vehicle rounds a curve or otherwise, is

33 ensured provided the center of gravity of the
body lies approximately within the triangular area

¢ (FMg. 1) formed by the extension from front to
rear of the lines or planes through the

- points 7—I8§ and 8—I18§, at the front and rear of
40 the vehicle, defining .the points of connection of

the link means to the wheel supporting means or

axle assembly and to the body, the base of the
triangle being formed by an imaginary line in-
'tueonnectin:thepo&nts'llndlotthe_aﬂeu-
45 sembly. This is an important factor in connec-
"~ tion with motor vehicles. 4

Suitable spring means may be interposed be-

tween the body and the wheels to absorb vertical
impulses transmitted to the wheels. A form of
50 spring arrangement is {llustrated by way of exam-
. ple in Pigs. 2 and 3 wherein parts similar to those
illustrated on Fig. 1 have been designated by
similar reference charsacters. In the form illus-

trated, springs (2 and 132 may be interposed
53 between the wheel supporting means | and the -

body 14. To prevent the springs from twisting or
binding as when the véhicle is accelerated or
‘stopped by application of the brakes or other-

.'he.tocﬁeormndincelementsmsybeem-.

€0 ployed. The guiding elements may take the form
- of elements 21 and 22 pivotally connected at one
endtothebodyuthrouzhthemembersl!;nd
18, respectively, at I8 and 16, and connected at
. ibe other end to the elbow levers (9. and 20,
63 The free ends of the elbow levers I8 and 28

may be pivotally connected to one end of the

*0 of the rocker levers 23 and 24, respectively, with

means (, and resiliently
urges the body to return to the normal. position

thereby lifting the center of gravity as the force-
of the springs overcomes. the force inducing the -

i3 body to move to an inclined or banked position,

a1.000

The device operates- in the following manner. -
The body | is at all times resiliently supported: -
by the springs i2a and 13a interposed between the
body and the wheel supporting means. When
the vehicle negotiates a curve the body swings &
outwardly away from the center of the curve
about the pivoted or hinge connections posi-
tioned between the body and the wheel support-
ing means under the influence of centrifugal
force, for example, in the direction indicated by 10
the arrow on Fig. 1. The links guide the outward
movement of the body and quite naturally guide
the body into an inclined or banked position. In
the embodiment illustrated on Plg. 2, the stop
member 32 prevents the link 4 from swinging out- 15
wardly about the point 8. The rocker levers 24
pivot about the points 28, thereby tensioning the
springs 30. The links § can, however, swing
outwardly carrying with them the elbow levers.
20 which are hingedly connected to the rocker 20
levers 24 by the pivot pins 26. The outward
movement of the rocker levers 24 is limited by
the radius of the arc described by the pivot pins
26 about the pivot pins 28. The inner ends of
the levers 22 will, therefore, be forced to ascend 85
and through the members I8 will lift the side of
the body to which they are connected. The links
3 connected to the other side of the body, in this

", Instance, the side of the body on'the inner side

of the curve, swing inward and carry with them 30

the elbow levers 18 and the levers 21 pivoting
through their connections with the members 17
about their points of connection with the body.

‘The inner side of the body, therefore, swings

downwardly, and the body is inclined toward the 35
inner side of the curve. Since the links 2 carry
the rocker levers 23 connected to the elbow levers
{9 by the pivot pins 25, the rocker levers 28 and
the links 2 also swing inwardly, the levers 23
pivoting about the pins 25 but remaining in ¢
alignment with the links 2 as their pivot pins
27 swing inwardly. As a result of this motion the
springs i2a and (3a interposed between the
body and the wheel supporting means are not
materially tensioned as a result of the movement ¢4

‘When the curve has been negotiated, and the . -
centrifugal force is removed, .the body 14 will gg
swing back into the generally horizontal or nor-
mal position under the influence of the force of
gravity in the embodiment of the invention where-




curve because the angle of inclination of the body
_is dependent on the centrifugal force developed
which in turn is dependent on the radius of the
curve and the speed at which the curve is nego-
tiated. This construction presents the further
advantage that when travelling over a surface
inclined transversely to the direction of travel,
as on a cambered road surface, the body will
always be suspended in a generally horizontal
position. C

I claim:

1. A device for inclining the body of vehicles
of all kinds especially motor vehicles, when nego-
tiating curves, comprising in combination with
the body and the wheel supporting means of the
vehicle, two.pairs of link systems, each link sys-
tem comprising at least one bar, one of said pairs
of link systems arranged at the rear end and
the other at the front end of the vehicle with a

wheel supporting means, the link systems of each
pair pivotally connected a constant distance
apart at their lower ends to the wheel supporting
means and at their upper ends to said body at
points closer together than the connecting points
of the lower ends of said link systems, and springs
adapted to normally maintain the car body in:
horizontal position, the axes of the pivotal con-
nections between said links and said body and
also between said links and said wheel support-
_ing means lying in the longitudinal direction of
the vehicle so that said link systems oscillate only
in the transverse direction of the vehicle against
the action of sald springs on the body and re-
silient means interposed between the body and
wheels to absorb vertical impulses to which the
wheels are subjected. ) ’

wheel supporting means consists of axles and
-each link system includes two hingedly intercon-
nected bars and means connected with each of
said link systems and with the axles for guiding
and restricting the movements of said link sys-
tems. ' '
3. A device as specified in claim 1, in which the

each link system includes two hingedly intercon-
nected bars, and pairs of hingedly interconnected
rods, each pair of rods being hingedly connected
at one end to one of sald axles and at its other
end to one of sald link systems and adapted to
guide and restrict the movement of sald link
systems. o

4. A device gs specified in claim 1, in which
each link system includes a substantially vertical

zontal bar consisting of blade springs. .

5. A device as specified in claim 1, in which
each link system includes a substantially vertical
bar and a substantially horizontal bar, said hori-
zontal bar consisting of blade springs, and means
hingedly connected on the one hand with the
body and on the other hand with the link system
for preventing the edging of said springs.

6. In a motor vehicle having front and rear
axle assemblies, connecting means between the
front and rear axle assemblies, a body, connecting
means comprising links interposed between the

longitudinally of the vehicle at their upper ends
a. constant distance apart to the body and
hingedly connected longitudinally of the vehicle
at their lower ends a constant: distance apart

“at the front¥hd rearbeing spaced closer together

21,608

link system of each pair adjacent an end of the

2. A device as specified in claim 1, in which the-

wheel supporting means consists of axles and .

bar and a substantially horizontal bar, said hori-

body and axle assemblies and hingedly connected

to the axle assemblies, the connections to the body

3

than the connections to the axle assemblies
whereby the body will assume an inclined or
banked position under the influence of centrifu-
gal forces developed as thé vehicle rounds a
curve, and resillent means associated with the
axle assemblies to cushion vertical influences
transmitted to the axle assemblies.

7. In a motor vehicle having front and rear

[

"axle assemblies, connecting means between the

front and rear axle assemblies, a body, connect- 10
ing means comprising links hingedly connected
longitudinally of the vehicle at their upper ends
a constant distance apart to the body and hinged-
1y connected longitudinally of the vehicle at their

. lower ends a constant distance apart to the axle 15 _

assemblies,  the connections at the body being
spaced closer together than at the axle assem-
blies whereby the body will assume an inclined or
banked position accompanied by a lowering of
the body relative to the axle assemblies when 20
subjected to centrifugal forces developed as the
vehicle rounds a curve, resilient means to pro-
gressively return the body to its normal position
relative to the axle assemblies as the centrifugal
force is reduced, and resilient means associated 25
with the axle assemblies to absorb vertical,
shocks. . . . .
8. In a motor vehicle having front and rear

axle assemblies, a body, connecting means com-

‘prising front and rear links interposed between 30

the body and axle assemblies and hingedly con-
nected longitudinally. of the vehicle at their up-’
per ends to the body and hingedly conmected
longitudinally of the vehicle at their lower ends
to the axle assemblies, the connections to. the 35
‘body at the front and rear being spaced closer .
together than the connections at the front and
rear to the axle assemblies and each remaining

a constant distance apart whereby the body will
assume an inclined or banked position when sub- 40

.jected to centrifugal forces developed as the ve-

hicle rounds a curve, and resilient means inter-
posed between the body and axle assemblies to
absorb vertical shock transmitted to the axle as-" .
semblies. . 45
9. In a motor vehicle having front and rear
road engaging wheels, means to support the
wheels, connecting means between the front and
rear wheel supporting _means,'a body, connecting
means comprising links pivotally connected at 50
their upper ends to the body and at their lower
ends to wheel supporting means to move only
transversely of the vehicle, the transverse dis-.
tance between the lower connections remaining

~ substantially constant and being greater than the 65

transverse distance between the upper connec-
tions which remains substantially constant
whereby the body will assume an inclined posi-
tion relative to the wheel supporting means ac-
companied by a raising of the side of the body on - 60
the outside of the curve when the vehicle is sub- -
jected to centrifugal forces, and resilient means
between the body and wheels to absorb vertirsal
impulses. ‘ ‘
10. In a motor vehicle having front and rear G
road engaging- wheels, means to support the
wheels, connecting means between the front and
rear wheel supporting means, a body, curve com-
pensating connecting means comprising links
pivotally connected at their upper ends to the 79
body and at their lower ends to wheel supporting
mesans to move only transversely of the vehicle,

 the transverse distance between the lower con-

nections being greater than the transverse dis-
tance between the upper connections whereby the %



4 ' " 81,608

body will assume an inclined podﬂon relative to
" the wheel supporting means whereby the side of
the body on the inside of the curve is lowered
. when: the vehicle is subjected to centrifugal forces,
5 resilient means urging the body towards the nor-
. mal position relative to the wheel supporting
means, and resilient means between the body and
wheels to absorb vertical shocks. .
11. In a motor vehicle having front and rear
10 road engaging wheels, means to support the
wheels, connecting means between the front and
rear wheel supporting means, a body, connect-
ing means comprising links pivotally connected
at their upper ends to the body and at their
15 lower ends to the wheel supporting means to
move transversely of the vehicle, the transverse
distance between the lower connections being
greater than the transverse distance between the
- upper connections whereby the body will assume
20 an inclined position relative to the wheel sup-
. porting means when the vehicle is subjected to
centrifugal forces, resilient means urging the
body towards the normal position relative to the
wheel supporting means, and resilient means in-

25 terposed between the body and wheels to absorb’

vertical shock to which the wheels are subjected.

12. A vehicle comprising front and rear road
engaging wheels, wheel supporting means, a body,
link means interposed between the wheel sup-

30 porting means and body at the front and rear
‘ of the vehicle and having longitudinally extend-
ing hinge connections, the connections to the

body being spaced closer together than the con-

. nections to the wheel supporting means whereby
35 the center of gravity of the body will lle within
an imaginary triangle formed by lines extended
through the hinge connecting points on the wheel
supporting means and body and whereby the

. body will assume an inclined position relative to
40 the wheel supporting means when subjected to
lateral forces developed as the vehicle rounds a

curve, and resillent means interposed between '

thebodyandwheelstoabaorbeerh!nvertiul
shocks.

45 13. A vehicle comprising front and reer road
engaging wheels, wheel supporting means, a body,

link means interposed between the wheel sup-

porting means and body at the front and rear

of the vehicle and having longitudinally extend-

50 mg hinge connections, the connections to the
- body being spaced closer together than the con-
nections to the wheel supporting means and said
connections remaining a constant distance apart

'~ whereby the body will assume an inclined posi-
55 tion relative to the wheel supporting means when
.subjected to lateral forces developed as the ve-
hicle rounds a curve, resilient means associated
with the links to progressively urge the body to-

. ward its normal position relative to the wheel

60 supporting means as the lateral force is reduced

- andreduentmunsbetweenthebodyandwheels )

to absorb vertical shocks.
. 14. A vehicle comprising trontnndrenrroad
' engaging wheels, wheel interconnecting means
63 associated with the wheels, a body, link means
interposed ' between the wheel interconnecting
means and body at the front and rear of the

: connections, the connections to the body being
.70 spaced closer together than the connections to
the wheel interconnecting means whereby the
body will assume an inclined position relative to

the wheel interconnecting means when subjected

. to lateral forces developed as the vehicle rounds
© 13 a curve, resilient means associated with the links

_pivotally connected at their upper ends to the

to progressively urge the body toward its normal
position relative to the wheel interconnecting
means as the lateral force is reduced, and resilient
means interposed between the body and wheels
to absorb vertical shock to which the wheels are
subjected. : )

15. In a vehicle having front and rear road en-
gaging wheels, front and rear wheel supporting
means, connecting means between the front and
rear wheel supporting means, a body having a
normal substantially upright position, paired an-
gularly disposed links pivotally interconnecting
the body with the front and rear wheel support-
ing méans, the upper ends of the links being
closer together than the lower ends and the axis
of the pivotal connections between the links and
the body and between the links and the front
and rear wheel supporting means lying in the
longitudinal direction of the vehicle and remain-
ing a constant distance apart whereby the body
may assume an inclined position-relative to the
wheel supporting means when subjected to lat-
eral forces, and resillent means between the
body and wheels to absorb vertlcal shock to which
the wheels are subjected. :

16. In a vehicle having front and rear road
engaging wheels, front and rear whee! support-
ing means, connecting means between the front
and rear wheel supporting means, a body having
a normal substantially upright position, paired -
angularly disposed links pivotally interconnecting
the body with the front and rear wheel support- -
ing means, the upper ends of the links being
closer together than the lower ends and the axis
of the pivotal connections between the links and
the body and between the links and the front and
rear wheel supporting means remaining a sub-
stantially constant distance apart and lying in
the longitudinal direction of the vehicle whereby
the body may assume an inclined position rela-
tive to the wheel supporting means accompanied
by & lowering of the center of gravity of the body
relative to the wheel supporting means when
subjected to lateral forces, resilient means urging
the body toward the normal position, and re-
silient means between the body and wheels to ab-
sorb vertical shocks.

17. In & vehicle having front and rear road en-
gaging wheels, front and rear w| supporting-
means, connecting means betw the front and
rear wheel supporting means, a body having a
normal substantially upright position, paired
angularly disposed links pivotally interconnecting
the body with the front and rear wheel supporting -
means, the upper ends of the links being closer
together than the lower ends and the axis of the
pivotal connections between the links and the
body and between the links and the front and rear
wheel supporting means lying in the longitudinal
direction of the vehicle whereby the body may
assume an inclined position relative to the wheel
supporting means accompanied by a lowering of
the center of gravity of the body relative to the
wheel supporting means when subjected to lateral
forces, resilient means urging the body toward
the normal position, and resilient means inter-
posed between the body and the wheel supporting
mennstoabsorbimpubesandshochtowhich
the wheels are subjected. .

18. In a ‘motor vehicle having {ront md rear
road engaging wheels, means to ‘support the
wheels, 2 body, connecting means comprising links

body and at their lower ends to wheel support-
ing means to move tra.nsvgragly only of the vehicle,



the transverse distance between the lower con-

than the transverse distance between the upper
connections whereby the body will assume an in-
clined position relative to the wheel supporting
means when the vehicle is subjected to centri-
fugal forces, and resilient means between the body
and wheels to absorb vertical shocks.

19. A motor vehicle comprising front and rear
wheel supporting mechanisms, a body, angularly
disposed means pivotally connected between the
body and wheel supporting mechanism, the axes
‘of the pivotal connections between said means and
the body and between said means and the wheel
supporting mechanism remaining a constant dis-

tion of the vehicle whereby the body may assume
an inclined position relative to the wheel sup-
. porting mechanism as the vehicle is subjected to

the wheel supporting mechanism to absorb ver-
tical shocks to which the wheels are subjected.

20. A motor vehicle comprising; front and rear
wheel supporting mechanism, a body, angularly
disposed means pivotally connected between the
body and wheel supporting mechanism, the up-
per ends of said means being closer together than
the lower ends and the axes of the pivotal con-
nections between said means and the body and
between said means and the wheel supporting
mechanism remaining a substantially fixed dis-
tance apart and lying only in the longitudinal

assume an inclined position relative to the wheel
“with the wheel supporting mechanism to absorb
;'er:icéal impulses to which the wheels are sub-
ecte:

21. In a vehicle having wheel supporting means,

wheel _support!ng means and superstructure com-

21,600

nections remaining constant and being greater

tance apart and lying in the longitudinal direc- -

 lateral forces, and resilient means associated with

direction of the vehicle whereby the body may -

supporting mechanism as the vehicle is subjected -
- t0 lateral forces, and resilient means assoclated

a superstructure, connecting means between the

5

prising links having pivoted oonnectlons extend-
ing longitudinally of the vehicle and connected to
the superstructure a substantially constant trans-
verse distance apart and connected to the wheel

supporting means a substantially constant trans--

verse distance apart, the transverse distance be-

-tween the connections of the links to the super-

structure being less than the transverse distance
between the connections of the links to the
wheel supporting means whereby the superstruc-
ture may assume an inclined or banked position
transversely only relative to the wheel supporting
means under the influence of le jeral forces de-
veloped as the vehicle rounds a curve, and resilient
means associated with the wheel supporting means
to absorb vertical shocks.

22. A'vehicle having front and rear wheel sup-
porting means, & superstructure, connecting
means comprising motion transmitting means
having pivoted connections extending longli-

tudinally of the vehicle and interposed between~

the front and rear wheel supporting means and
superstructure, the motion transmitting means
being connected a substantially constant trans-
verse distance apart to the superstructure and be-
ing connected a substantially constant transverse

_distance apart to the wheel supporting means, the

transverse distance between the connections of

the motion transmitting means to the super--

structure being less than the transverse distance
between the connections of the motion trans-

10

‘15

20

mitting means to the wheel supporting means -
whereby the superstructure may shift transversely -

only relative to the wheel supporting means un-
der the influence of lateral forces to vary its
angular relation relative to the wheel supporting
means to partially compensate the effect of cen-
trifugal force exerted on the superstructure as the
vehicle rounds & curve, and resilient means as-
sociated with the wheel supporting means to ab-
sorb vertical shocks.
JOACHIM KOLRBE.
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