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This invention relates to the springing of a
rigld axle, more particularly the rear axle of a
motor vehicle, which is supported with reference
to the frame by a strut or radius rod arrange-
ment in such manner that it can plvot with re-
spect to the frame against the action of helical
springs, not only about a central longitudinal
axls but also about a transverse axis determined
by the plvotal attachment of the strut or radius
rod arrangement to the frame,

In the known springing arrangements, the
springs constructed ag displacement springs, e. g.
helical springs were arranged exclusively or at
least in part on the side of the axle remote from
the point of pivotal attechment of the struts
or radius rods to the frame, In contradistine-
tion thereto the invention provides such an ar-
rangement of the hellcal springs—more particu-
larly a single spring for each wheel slde—-that
they are disposed exclusively on the same side
of the stralght line passing through the centres
of the wheels as the polnt of plvotal attachment
of the strut arrangement to the frame, and pre-
ferably they are disposed close to the wheels,

Such an arrangement has the important ad-
vantage—apart from the structural advantage
that the space on the other side of the axle Is
not occupled by the helical springs and conse-
guently can be used for other purposes—that
the springing can be adapted to desired circum-
stances in the particularly effective manner,
above all in such manner that the vehicle has
an Increased stability on curves,

In the annexed drawing, the rear axle of a
motor vehicle 1s shown diagrammatically in plan
view in Flgure 1 and In side view In Figure 2.

The road wheels R are arranged on a rear
axle H which Is supported forwardly with respect
to the frame by means of struts or radius rods S
which are connected with the axle, to form a
triangle for example, The strut arrangement is
pivotally connected to the frame by a ball joint
0. Further the axle can be supported agalnst
lateral displacement relatively to the frame, in
that for example the axle is guided by a joint G
guided vertlcally with respect to the frame. This
guidance may be effected by elastic rollers travel-
ling in a vertical guideway arranged in the lon-
gitudinal central plane of the vehicle, or by a
pair of links or slmilar means, In such manner
that the axle can execute simultanecusly on up
and down movement about the axis A—A and a
pivotal movement about a central longitudinal
axla B—B. The springing Is effected by helical
springs In the example illustrated. For com-

° parison purposes, spring positions in accordance
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with the Inventlon are shown at F, or ¥3, and a
known spring position is shown at Fi.

With similarly directed equal displacements
of the wheels about the axis A—A, any spring P
or its spring power P will exercise agalnst pivotal
movement of the axle a restoring moment
Mai=P.a, which is assumed to be the same in all
cases for the same digplacement of the wheel,
Thus

Mai=Pi.a1=P.ar—P1r.m
As

P=Py=_l.P,
and (for a wheel displacement )
U
D= “a &y

there results for the spring F1 a stiffness

_Pl
fl-;‘

and for the springs F2 and Fi, a stiffness
C pep B P (@},
et= B Be (Y

Thus with the same restoring moment with re-
spect to the transverse axls A—A, the spring
stiffness 1s inversely proportional to the square
of the distance of the spring from this transverse
axis. For restoring moments about the longl-
tudinal axis B—B, which for example come into
consideration for tilting of the vehicle body on
curves, the following values are obtalned:

(1) For the spring Fi, a restoring moment
Mp=Pi1.b1
(2) For the spring Fa, a restoring moment
Mp=Pa.ba
orT as
Pgﬁz‘—ipl
and
=",
bg—al b|

Mp,=Pr.i=Mas,

1. e. all springs arranged on the stralght llnes
O—F1 and glving the same restoring moment
about the axis A—A also glve the same restoring
moment about the axls B—B; the spring F1 can
thus always be replaced by equivalent springs ar-
ranged on these stralght lines (1. e, along the
struts 8 In the case shown in the drawing).
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(3) For the spring F3 the following restoring
moment is exerted about the axis B—B:

Mg, = PLb=Pib,

As in this case the displacement of the springs
Fi1 and F1 is the same,

Pl—ﬂ—l. P == —ﬂl z. I)
Yoy : (ﬂa) !
Correspondingly

a 2 .

Thus under the mBo¥e tofdftions and with the
springs arranged on a line parallel to the longi-
tudinal axis B—B, the restoring moments 6f the
springs about this longitudinal axis are propor-
tional to the stiffness of the §prings and thus in-
versely proportional to the squares of the dis-
tances of the springs from the trafhsverse axis
A—A,

If, Tor examiple, 4i=34a, theh with efual
springihg of both springs F1 atid P Wwith respect
to obstacles éncounitered by a riad wheel (festor-
ing mohient about the axls A—A), the stiffhiess
on ¢urves of the spr¥ing Fs is IG/9 i. e. dlmiost
twice a5 thich #s the sfiffhess on curves of the
spiing Fi. ,

Th ‘géneral, it follows thérefrom that, assuming
an equal restorinig momehit about the axis A—A,
all springs arranged top left of the straight Iine
O—F will have 4 giédter stiffness on curves the
farther they are away from the straight lihe
O—F1, the points of equal stiffness on curves
{i. e. equal restoring moment about the axis
B—B) lying on stradghit lines which pass through
the pivot point O and some of which are indi-
cated at g for example. Similarly by arranging
the springs (in Fig. 1) bottom right of the
straight line -O—¥y, the stiffness of the springs
on curves will be smaller untii the value of zero
is reached when the sprifigs are arranged on the
strajight line B—B itself.
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Conversely Instead of increasing the stiffness
on curves with the same obstacle springing, the
same arrangement of the helical springs can glve
8 soffer obstacle springing with the same sta-
bility on curves, the latter determining the
choice of spring stiffness.

By the arrangement of the helical springs in
accordance with the invention in such manner
that they lie between the straight line D—D
Joining the centres of the wheels, and the point
of attachment O of the strut arrangement or the
transverse axis A—A passing through the point
O, the stabillty on curves and the obstacle
springing can be adapted to the desired condi-
tions-in a particularly effective way, an increased
stability on curves being desired as a rule,

Whén there is combined movement, as when
there is pivotal movement about the axis A—A
as well as about the axis B—B, for example when
one road wheel only is lifted, a springing is ob-
tairted Shich Has the properties of both kinds of
sprihging. ]

Thus, atcerding tb the predomifiance of one
or the oBher midde -of ‘movément, a restoring mo-
meént will be -ekéftéd which appréeximates more
or less to that sboui ohe br the ether axis.

In the -practiesl cohstruetion, abutthehfs for
the helical spririgs ‘doiild be provided Iaterally
on the ¥triils br rhdius Frods, on the axle, or on
the brake supports er the like, unless the sprihgs
bear directly éeaitist tHe axle or ¥ts strits. The
upper eéhds of the sprifigs Fuitably besr direethy
against the longitddinal Behrers of the frame,
which may be steppkd \upwhidly at the springs
as shown in Piguie-2. Insterd of 4 helieal spring
ehy othcr displacemébt spring arrahged In a
similat THkkiér can be udéd, Alse, in ‘Place of
the Yrian¥ilar stiut of Paditis rod srrangement
for ‘the -aklé as ‘shown Giagratimaticalty in the
dréwiag, bay ofhér stFit or radius rod hrranhge-
M&ht Rivingk :a siRilar eéMect éah be used.

“J0SEF MUTLER.



