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This invention relates to an improved connec-
tlon of the sxle agegregates with the vehicle top,
elastic members being arranged between the axle
aggregate and the vehicle top.

The invention aims at decreasing or preventing
the nolses being transferred through the wheels
onto the vehicle top. With the expression ve-
hicle top particularly the frame with the carringe
body or a self contained carriage hody is meant,
connecting the axles directly. Above all the in-
vention is tmportant for bodies manufactured of
sheet steel, because such steel bodles are spe-
cially inclined to vibrations or to a roaring noise,
proceeding from the osclllations of the whcels.

A further object of the invention Is an elastic
connection of the vehicle axles with the vehicle
top in such 2 manner that, in spite of interpos-
ing elastic means, a secure position of the car
on the road Is reached, free of undesirable vibra-
tions, difficult to deal with. For this purpose
the elastic means particularly are so arranged
and provided that they allow a greater ylelding
capacity between the axle or a carrier for the
axle parts, and the vehicle top in approximately
vertical direction, but only a small ylelding ca-
pacity in lateral direction. Specially practical
in thls case may be the arrangement of the elas-
tic memhers in such a way, that the main yield-
ing capacity between the carrier and the vehicle

frame may exist in a direction colncident with :

the shock direction of the wheels. The shock di-
rection principally results here by the fact that
the shock forces arising at the wheel during run-
ning have in longitudinal direction a small hori-
zontal and backward directed component and
a larger vertical and upward directed component,
s0 that the resutting shock force will be directed
steeply upward and backward, deviating from the
perpendicular by an angle of 5° to 30°.

TMurthermore the Invention provides an elastic
connection of such a kind that the forces arising
at the axle will be received very securely, and
which is at the same tlme particularly simple
with respect to construction and mounting. This
object will he reached most completely by means
of Tubber bushes making a conhectlon between
the axle and the vehicle top and belng prefer-
ably so arranged that the axles of the bushes ex-
tend about vertically and if possible in the shock
direction of the wheels.
ber bushes axlally to each other and in a cer-
tain disteance from each other, a pariicularly
good reception of the forces and moments can
be obtained. :

Furthermore the Invention provides an ar-
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rangement in which the axles of all wheels, 1. e.
the front and the rear wheels of the vehicle are
conhected yleldingly with the frame or the body.
By these meang the advantages almed at will be
reached most completely. Eventually the axle
plece carrying the wheels yleldingly may be con-
nected to the vehicle by one or more thrusi mem-
bers, between the axle piece and the vehicle top,
elastic members being interposed, allowing a small
swinging motion of the axle together with the
thrust member arcund its plvoting point at the
vehicle top.

In the drawings several types of the invention
are illustrated by way of example.

Fle. 1 shows a perspective lllustration of & car
frame in which the front axle aggregate as well
as the rear axle aggregate are yleldingly connect-
ed to the frame by means of rubber-metal mem-
bers.

Fig. 2 shows a partial sectional view of the
rear axle aggregate according to Fig, 1, In which
the rubber-metal connection between the rear
axle aggregate and the frame Is shown in section.

Fig. 3 shows a view from above onto the ar-
rangement according to Fig. 2.

Fig. 4 shows a sectlon through the linc B—B
of Fig. 2.

Fig. 6 is a partial view of the front axle aggre-
zate according to Fg. 1, In which the rubber
metal connection between the front axle aggre-
gate ahd the frame is agaln shown In section.

Fig. 6 is a view from above onto the arrange-
ment according to Fig. 5.

Fig. 7 shows & section through the line A—A
of Fig. 5.

Fig. 8 shows a somewhat different form of the
rubber metal connection in a sectional view cor-
responding to Flig. 4.

Pig. 9 shows a further alteration of the form
of the rubber meial connection in a sectional
view corresponding to Fig. 7.

Fig. 10 shows the rubber metal connection ac-
cording to Fig. 2 or 8 in enlarged scale.

A further type of a vehicle formed acecording
to the invention is illustrated In the Figs. 11
te 14, in which Fig. 11 shows a rear axle aggre-
gate of this vehlcle In rear view,

Fig. 12 a Jongitudinal section through line C—C
of Pig. 11,

Pig. 13 a sectlonal vlew of the front axle ag-
gregate, while

Fig. 14 shows in perspective illustration a rela-
tive to Fig. 13 somewhat altered form of the
front axle suspension.

A third type of a vehlcle formed in accord-
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ance with the invention is illustrated in Lhe Figs.
15 and 16 or 17, In which

Fig. 15 shows the rear axle arrangement,

Fig. 16 the front axle arrangement of this ve-
hicle in side view, partially in section and

Fig. 17 a corresponding, somewhat altered front
axle construction for this vehicle.

In the design according to the Figs. 1 to 7 the
frame is formed by the longitudinal beams | and
by the cross beams 2 rigidly connected with it,
Furthermore a rear cross beam 3 for the rear
axle and a front cross beam 4 for the front axle
is provided, belng connected to the frame, inter-
posing & metal connection §, 8, T and 8 to the
longitudinal heams of the frame.

To the cross beam 3 the differential gear 8 is
rigldly or yleldingly connected. To the casing
for the gears the swinging semi axles 10 with the
rear wheels || are laterally swivelled. For the
shock absorption serve the spiral springs 12 se-
cured on one side to the cross beam 3 and on
the other slde to the semi axles (0. The drive
is transferred by the motor (not shown) through
the Cardan shaft 13 and the differential gear
8 onto the swinging semi axles 10,

The cross beam 4 furthermore carries the front
axle aggregate with the steering gear, the front
wheels 14 belng secured for Instance to a spring
carrier |7 by means of two leaf springs 1% and
18 arranged on top of each other, the carrier
being secured to the cross beam 4. To the cross
beams 3 and 4 furthermore the shock absorbers
18 are fastened.

The detalls of the rear axle bearings illustrated

in the Figs. 2 and 4 show the rubber-metal con- .

nection 2i, 22, 23, the Inner metal sleeve 21 of
which is in connection with the longitudinal
frame carrier | through the bolt 20 and its outer
metal sleeve 23, being in connection with the cross

beam 3 of the framme. By these means the rubber .;:

sleeve 22 which 1s securely fastened to the sleeves
2| and 23, for instance by vulcanisation, Is in-
serted into the power transmission between the
cross beam 3 and the longitudinal beams I, and
the small high frequency oscillations which, as is
known, cause the roaring nofse are kept away
from the hody.

In the Figs. 5 to 7 the connection of the front
cross beam 4 or of the front axle aggregate to
the longitudinal beams | of the frame 1s illus-
trated. Here the rubber bushing 27 is connected
to the longitudinal beam [ of the frame by means
of an Inner metal sleeve 28 and a bolt 28, and
to the cross beam # by means of an outer sleeve
24, the rubber being preferably adhesively con-
nected to the metal sleeves by vulcanization.

With the deslgn according to Fig. 8, showing a
somewhat altered connection of the rear cross
beam 3 with a longltudinal beam I, the bolt 20
is not journaled directly in the longitudinal beam
of the frame, but for Instance in a special Inter-
mediate casing 19, being welded to this beam. A
similar design for the front axle is shown in
Fig. 8.

In Fig. 10 the rubber metal connection, for
instance for the rear axle, is shown In enlarged
scale. Evidently the inner sleeve 21 extends
trom the middle to both sides somewhat conlcal
as shown at 29 and 30, recelving in a bore 31 the
connecting bolts (here not shown), for Instance
the bolt 20 or the bolt 28 when applied to the
front axle. The inner sleeve 21 is surrounded by
the rubber sleeve 22 which again is enclosed and
held by the outer sleeve 23. The outer sleeve
has the solid supporting flange 32 and the
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screwed-in flange 33 between which for instance
the crossheams 3 or 4 are held. Furthermore
the sleeve 23 1s so shaped that between the two
flanges 32 and 33 it is cylindrical at both ends,
however at 34 it is conical, and more conical
than the surfaces 29 and 30 of the inner sleeve.
The result will be that the thickness of the rub-
ber sleeve in axle direction is of unequal size, and
that according to the size of the arising forces a
progressive damping action will take place. At
the same tlme the loading forces acting in ver-
tical direction will be sure to be securely recelved.

With the further designs given e. g. in the Figs.
11 to 14 the frame for instance consists of lon-
gitudinal beams 35 ending in backward formed
arms 36 and 37 respectively, arranged in a ver-
tical plane, essentially one above the other. In
this place however a correspondingly shaped
self-supporting body could be used. The frame
is similar to the one shown in Fig. 1, provided
with cross beams econnecting rigldly the the lon-
gltudinal beams, and has at the same time fur-
ther cross beams 38 and 38 being yieldingly con-
nected to the longitudinal beams in the manner
hereafter described, and serving as carrying
pieces for the rear axle and the front axle.
Onto the rear crossbeam 38 the rear axle gear 40
is secured rigidly or with interposition of rubber
pieces tightened by means of clamping screws
or in any other suitable way. 'The rear wheels
4i are journaled on the axle casing 40 for In-
stance by means of pivoted semi axles 42 swing-
Ingly secured by cylindrical pins and supported
by unguided spiral springs 43 thrusting with
their upper end against the ends of the cross
beam 38. ©On the ends of the cross beam also
the shock absorbers 44 are arranged.

The ylelding connection of the eross beam 38
with the longitudinal beams 3% 1s provided as
follows: Between the forked ends 36 and 37 of
each of the longitudinal beams of the frame coni-
cal pins 45 and 46 are Inserted and secured by
means of screws 47 and 48, serving for the re-
ception of the conical rubber bushings 48 and
50 which are surrounded by a specially formed
steel sleeve 51. The arrangement is thus, that
the axis 62 of the parts 45 to 5{ forms an angle
with the road, amounting to about 75°, the axis
$2 extending steeply forward and downward
meets the road before the middle of the wheel.

Evidently the entire axle aggregate consisting
of the crossbeam 34, the differential gear 48, the
semli axles 42, the wheels 41, the springs 43 and
the shock absorbers 44 is so connected to the
frame, Interposing the rubber bushings 49
and 50, that there is no metalllc contact be-
tween the axle aggregate and the frame and the
car body respectively. An inclined arrangement
of the axis 52 of the ylelding connection has
the advantage that the shocks which the wheel
is met with on its course on the road are ef-
fectlve about in the axle direction of the rubber
bushings so that the ylelding capacity of these

5 rubber bushings in their longitudinal direction

may fully be made use of. The distance between
the rubber bushings 49 and 50 is chosen com-
paratively great; their guided length i. e. the
distance ¢ of the upper end of the upper rubber
bushing 49 from the lower end of the rubber
bushing 53 amounts to more than half the wheel
diameter in the illustrated example, with the ef-
fect that the axle aggregate is most securely
supported. The rubber bushing 49 may then be
within the range of the upper wheel covering,



327,760

and the rubber bushing 5¢ within the range of
the lower wheel covering.

The front cross heam 39 is formed essentially
as & hollow beam, as shown In Fig. 13, through
which the longitudinal beam 3§ of the frame is
led, having a vertical bore 53 in the plane of the
cross beam, Into this hore, by means of 8 metal
sleeve 54 a rubber sleeve 55 is Inserted being for
instance vulcanlsed to this metal sleeve, through
which a connecting bolt §8 is led, fastened in
the upper and lower wall of the cross beam 39.
Preferably the connecting bolt is also fastened to
the rubber sleeve 55 by means of vulcanisation.
The wheel §7 of the vehicle 1s guided in parallet
by means of the two gulding levers 58 and 59
which are jointed to the cross beam 39, For the
shock absorption of the wheel serves the spiral
spring 60 the upper thrust bearing of which is
also on the cross beam at 61. The bolt 56 may
be arranged perpendicular or in a certain angle
to the road, for instance corresponding to the
shock direction of the wheel.

The design according to Fig. 14 is distinguished
from the one according to Fig. 13 only by the

fact that the cross heam 3% is formed of two .

tubes or rods 62 and 63 connected to each other
by the thrust bearing 64 for the springs 60,

With the deslgn according to Figs. 15 and 16
the entire backward driving gear, consisting of
the motor 64, the change speed gear 65 and
the differential gear 66 is fastened by means of
the two bows 6T and ©8 to the metal sleeve
69 made in one or two pieces, and being jour-
nalled all around yleldingly on the frame 10,
similar to Plg. 11. The shock absorption of the
swinging semi axles Tl ensues by means of a
laminated spring 72. The outer covering 13 en-
closing the driving aggregate may hbe secured
directly to the aggregate in order to avoid a me-
tallic contact between it and the frame and the
rest of the body,

As shown in Pig. 168 the frame 10 terminates
into a fork the ends T4 and 15 of which serve for
securing the bolt T8 penetrating the rubber
bushing T1.
laminated springs 78 and 79 (simllarly to the
illustration in Flg. 1), and heing extended bhe-
tween the fork ends 74, 1§ of the frame, is rig-
1dly secured to one or two lateral thrust members

81 which are jointed on one side respectively by :

means of a joint 82—eontaining eventually a
rubber insertion—to the frame, pivotlng around
o cross aXle of the vehicle, and at the other side
encircling with their sleeve-formed end 83, ex-

tended across the axle member the rubber bush- ;4

ing 11, interposing for instance a metal bushing
84 which might be vulcanised with it. In this
case the springs 78 and 1% act in the same di-
rectlon as the rubber bushing 17 arranged es-
sentially tangentially to the swinging radius of
the pertaining thrust member B8f, in order to
have the full benefit of its comparatlvely great
vlelding capacity in the axle direction of the
bushing. The thrust member 81 may be ar-
ranged in the longitudinal center plane of the

The cross beam 80 carrying the 4

10

30

40

)

6o

3

vehicle for Instance at a crossbeam. As already
hinted at, two thrust members at both sides of
the frame or at both sldes of the longitudinal
center plane of the vehicle may be provided.

In the design according to Fig. 17 which might
be used for Instance in the place of the one ac-
cording to Fig. 16 or also according to the Figs.
5-7 or 13-14 the axle member or cross beam
member 87 carrying the front wheels by means
of two laminated springs 85 and 88 arranged
above each other, is yleldingly secured to the
frame 10 by means of two rubber bushings 88
and 89 or by means of two pairs of such bush-
ings, having each similarly to the before men-
tioned examples, a longitudinal axis extending
slantingly to the road, but having in the longi-
tudinal direction of the vehicle axes so trans-
posed relative to each other that the bushing 88
will be before, and the bushing 88 will be about
by the equal amount in back of the wheel center.
The acting directlon of the springs 85, 86 lies in
this instance in a vertical plane.

In all cases the rubber bushings, as partly de-
scribed above, can be rigidly connected with the
parts penetrating or surrounding them, as bolts
and sleeves, by means of vulcanisation. The
connection may however be made in another
suitable manner, for instance by pressing the
rubber into fittings provided with corresponding
flanges. Furthermore adjusting deviees for ad-
justing the angle may be provided, for instance
by formine the pins 48, 46, shown in Fig. 11, in
the shape of eccentrics, or for instance by length-
ening or shortening the aris 36, 37 in the longi-
tudinal direction of the vehicle by suitable ar-
rangements. Also the pivoting point 82 in the
design according to Fig. 16 might be displaced
for this purpose in vertical direction.

The invention is hot limited to the types ilius-
trated and described above. Particularly the
front- and rear axle constructions used for the
different designs may be interchanged, and the
rear axle constructions may be used as front
axle constructions by making correspondent al-
terations, and vice versa.

Under circumstances it may be sufflcient if
only one of the axle aggregates will be connected
yieldingly with the vehicle top, while the other
axle aggregate is rigidly secured to it. Prefer-
ably both axle aggregates will be connected yield-
ingly with the vehicle top. The invention may
be applied to all kinds of wheel suspensions, eon-
sequently also for rigld axles, but preferably it
is to be applied to swinging axles, as here the
origin of noises and vibrating symptoms is par-
ticularly to be apprehended.

As frame a usual frame formed of longitudi-
nal and cross beams may be used or for in-
stance a frame consisting of a central longitu-
dinal beam, extending eventually at one or at
both ends into a frame fork with two lateral
fork arms, which may be understood by the ex-
pression of “longitudinal frame beam®.

KARL WILFERT.




