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ABSTRACT OF THE DISCLOSURE

A "springs 1in series power transmission mount"
is described as having resilient elastomeric springs
in series with a non-rigid intermediate mass which
has its own spring rate and an outer member which is

also of a non-rigid construction.
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Background of the Invention:

The invention relates to mounting devices,
especially those useful in automotive engine or powertrain
mounts that are used to impede undesirable vibrations from
reaching the passenger compartment. Elastomeric springs 1n
series separated by "closed" geometric shapes, e.g.,
cylinders, squares, rectangles, etc., have been tried 1in

similar applications but have demonstrated a lack of the

required durability. This is due to the fact that all
elastomers exhibit resilient curing stress when molded between
two "closed" shapes, e.g., concentric cylinders. The primary
method of removing these unwanted stresses would be to swage
the outer and inner metals sufficiently to reduce the
elastomer dimension and thus the resilient curing stress
between the two closed shapes.

Briefly stated, the invention 1s a spring 1n seriles
type mount for an automotive component, such as an engine or
transmission comprising: a. a rigid inner member; b. an
outer non-rigid member; c. at least two elastomeric springs
in series situated between said inner and outer members; and
d. a U-shaped metal spring separating said elastomeric
springs, one from the other. 1In practice this places three

springs in series; one is metal, the other two elastomeric.

63429-740

P ey 1D e ootV K R 2o b 1A T AL S i | it bl | DR v b SRS PEIDPAIG 1o gu 2L M R s st e el e e o e bl M Py e T LA AAT T YD AR 2t 1 S ML S LRI P L AN MR UHOR - ST AR - Y TR v - R EP ORIS (HEEFR 1) LA b S A VPR PR AR S gl foe e e et arbr femmetins s e e e Crea A 3 ek e ey AR « b AR RN ORIy g Sl (300 =1 Mree s mer st s s mils M s mabenstEE TS Ll et i s e e . ..



10

15

20

25

30

35

1 1

Kel Ke2

New Kd = 1
4 + _1 + _1
Ke1 Ke2 Ks

The non-rigid intermediate also provides a
friendly interface between the two elastomeric spring
members in that it tends to equalize forces between
these members since it is relatively free to move
radially to correct this unbalance.

The metal spring or intermediate member has
strategically located metal ears or tabs which
project from the spring to form a combination which
possesses 1its own tuneable spring rate as well as
supplying an additional intermediate mass to the
mount. The tabs can also supply increased resistance
to axial displacement. Changes in the size and shape
of the tabs will result in changes in the response of
the mounting. The metal spring is also provided with
slots or voids which provide a tuning mechanism along
with the physical dimensions, il.e., thickness, width,
etc. Changes made individually or collectively in
these elements result in a changed response in the
mount. In other words, they may be used to tune the
mount for a specific environment in multi directions.

In addition, the closure of the outer open
member during assembly into a mounting bracket
produces a swaging effect on the elastomeric elements
without performing two swaging operations.
Description of Drawings

The following description of the invention will
be better understood by having reference to the
accompanying drawings wherein:

FIG. 1 is a perspective view of the metal
components of the mount:
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FIG. 2 1s a side view of the mount: and

FIG. 3 1s a section of the mount viewed from the
line 3-3 of FIG. 2.

Detailled Description of Drawings

With general reference to the drawling for like
parts, and particular reference to FIG. 1, there is
shown an automatic powertrain mount 5 which comprises

as an inner member a hollow, cylindrical inner metal
core 6, a parti-cylindrical metal spring 7 which is
radially spaced outwardly of the core 6 and, as an
outer member an outer parti-cylindrical metal sleeve
or shell 8 which is radially spaced outwardly of the
spring 7, and at least two resilient elastomeric
springs 9 which are positioned between the inner core
7 and outer shell 8 and in which the spring 6 is
embedded. The spring is composed of any suitable
rubber which has the desired characteristics.

The core 6 has a generally tear-shaped or oval
cross-section which includes a pair of converging
legs 10,11 which are connected by a shorter curved
web 12 and a longer curved web 13 opposite the
shorter web 12. The core 6 is axially longer than
any of the aforementioned components of the mount 5
to provide for axial displacement and to equalize the
load/bond area of the other support members. The
generally tear-shaped design of the core 6 extends
the pressure angle surfaces along the outer
converging legs 10,11 of the core 6 exposed to the
rubber spring 9. This particular design enhances the
load~-carrying ability of the mount 5.

The metal spring 7 has a U-shaped cross-section
which includes a pair of legs 14,15 connected by a
curved web 16 in which a plurality of slots or voids
17,18 are spaced longitudinally. The spring 7 has a
pair of longitudinally-spaced ends 19,20 from which a
pair of semicircular ears or tabs 21,22 project
radially outward towards the outer shell 7 to provide
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the unique features or characteristics heretofore
mentioned. The spring 7 is positioned such that its
web 16 confronts the shorter web 12 of the inner core
6.

The outer shell 8, as seen in FIGS. 1 and 3, 1s
split longitudinally and, when assembled, has a pair
of opposing spaced marginal edges 23,24 which are
brought together and maintained in abutting relation.
This provides a swaging action when the mount is
assembled into a support bracket (not shown) and
allows for precompression of the elastomeric springs
9 to reduce residual curing stresses. This radial
stress also enhances the stability of the mount 5
relative to the bracket.

The rubber springs 9, as best seen in FIG. 3,
are provided with a plurality of voids 25,26,27 which
extend longitudinally of the springs 9. The larger
void 25 is adjacent the distal marginal edges 28,29
of the spring 7 and spans the distance between the
legs 14,15 of the spring 7. The other two voids
26,27 are generally parallel, the shorter void 26
being located between the core 6 and spring 7 and the
longer void 27 being located between the spring 7 and
outer shell 8. The shorter void 26 is defined by a
pair of parallel walls 30,31 connected by
bulbous-shaped walls 32,33. The longer void 27 is
defined by a flat wall 34, curved wall 35 and similar
connecting bulbous-shaped walls 36,37. The largest
vold 25, spaced on the other side of the core 6, 1s
defined by a flat wall 38, opposing curved wall 39
and similar connecting double bulbous-shaped walls
40,41 and 42,43. The voids 25,26 help eliminate
direct compression/tension stresses between the inner
core 6 and the spring 7 and are extended
longitudinally of the springs 9 to dissipate edge
stresses. The remaining void 27 between the spring 7
and outer shell 8 may be similarly viewed in respect

4

. heaat . . e Me NP ed a A a) AR T ORI | AL o el Ve panprarsad
v riviharanarharan anaiin . o) ATUCERS M Gt b IR AN TR AV MR Trb S AR S AL P Al b sar oy ol v 47} aagar . A e (=



10

15

20

25

30

35

The specific location and configuration of the
volds affect the reaction of the mount. Generally
1t may be said that voids in the elastomer lower the
spring rate while an increase in the mass of the
elastomer increases the spring rate.

By careful control of each element of the mount
of the invention, it is possible to obtain a
structure which has the precise attributes needed for
a specific application.

In the foregoing description the cylindrical
outer shell, inner hollow core and spring have been
described as being fabricated from metal. While
metal 1s preferred for many such applications, it is
within the compass of the invention that these parts
be of so called engineering plastics such as Peek
sold by ICI. The use of these latter materijals is
often useful when reduced welght is important.

The elastomer used in the practice of this
invention is generally rubber, but other elastomers
having similar characteristics may also be used.

Thus, there has been described a unique
powertrain mount which utilizes an unusual
parti-cylindrical spring with ears and voids to
accomplish the aforementioned desired
characteristics. This, coupled with the novel shaped
core, provides a mount structure which is different
from any known prior art mounts.

The preferred embodiment shown and described
herein is merely exemplary of the invention. In the
light of the foregoing description and the drawings,
changes and modifications will occur to those skilled
in the art without departing from the spirit and
scope of the invention as defined in the claims.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE

PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS -

1. A spring 1in series type mount for an automotive
component, such as an engine or transmission comprising:
a. a rigid inner member;
b. an outer non-rigid member;
c. at léast two elastomeric springs in series

situated between said inner and outer members: and

d. a U-shaped metal spring separating said

elastomeric springs, one from the other.

2. The mount of claim 1 wherein said metal spring
comprises two limbs joined by a web, and wherein said web

includes at least one slot extending longitudinally therein.

3. The mount of claim 2 which includes at least one
palr of ear-shaped metal tabs extending in opposite directions

from the metal spring towards the radially outermost surface.

4 . The mount of claim 3 which includes a pair of tabs

at opposing longitudinally-spaced ends of the metal spring.

5. The mount of claim 4 wherein the rigid inner member
has a generally tear-shaped cross-section and includes a pair
of surfaces which converge in the direction of the web of the

spring.

6 . The mount of claim 5 which includes three voids
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extending longitudinally of said at least two elastomeric
springs, one of the voids spanning the space between the legs
Oof the metal spring in spaced relation from distal extremities
of the legs and the other voids straddling the web of the

metal spring.

7 . A spring in series type mount for an automotive
component such as an engine or transmission comprising:

a. a hollow inner core extending longitudinally of
the mount, the core having a generally tear-shaped cross-
section including a pair of converging legs connected by a
shorter curved web at one end and a longer curved web at the
other opposing end;

b. at least a parti-cylindrical outer shell in
radially spaced relation from the core:

c. at least two resilient, annular elastomeric
springs disposed in series around the core between the inner
core and outer shell, including two radially-spaced voids in
the elastomer which extend longitudinally thereof;

d. a parti-cylindrical metal spring embedded
longitudinally between the elastomeric springs between the
inner core and outer shell, the metal spring having a
generally U-shaped cross-section and including a pair of legs
radially spaced from the legs of the core and a leg connecting
web which passes between said two voids which are radially
spaced from the shorter web of the core, the distal marginal
edges of the spring terminating short of a third void that
spans the space between the legs of the spring between the
outer shell and longer web of the core, the spring having a

- 7 -
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palr of longitudinally-spaced opposing ends; and

e. a palr of tabs extending ocutwardly from the legs
of the spring in the direction of the outer shell at the

opposing ends of the metal spring.

8 . The mount of claim 7 wherein each of the volds
includes at least one bulbous-shaped wall at each of the

opposing ends of the void when the void is viewed in cross-

section.
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