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1
CARTRIDGE AND ROD END ISOLATOR

BACKGROUND OF THE INVENTION

The present invention relates to isolators for rod ends, and
especially those that include an elastomeric core. These rod
ends include an outer member, an inner member and the
elastomer component which lies between the two members to
absorb vibration and to allow a certain amount of angular
misalignment. The elastomeric component is strongly
bonded to both members.

The basic concept is to utilize the incompressible charac-
teristics of rubber when it is confined, to support large one-
time or low cycle load events while still allowing for vibration
isolation that is encountered by working loads. The invention
also allows for an angular misalignment capability between
members. This is accomplished by limiting the ability of
rubber to deform elastically under high radial loads and with-
out metal to metal contact of the inner and outer members.

This isolator design enables one to replace this standard
elastomer rod with isolators that are of modified form without
much or any major changes to the structure. Designs used in
other applications, such as engine mounts or gear reduction
mounts, have used cylindrical layers of rubber and metal.
During high loading conditions, the rubber was essentially
removed from the load path by the metal to metal contact on
the inner and outer members.

The present invention prevents this metal component to
metal component contact, and keeps the isolator in working
condition. The cylindrical type of isolator does not allow for
angular misalignment, whereas the spherical design does
allow for a certain amount of angular misalignment.

One of the novel features of the invention is the provision
of'legs or dams at both ends of the inner member, which, in
combination with the mold fingers or cutaway portion of
rubber, allows the rubber to take on a unique shape. Accord-
ing to this unique shape, the rubber just then fills up the gap
between the legs and the outer member, thus rendering it
incompressible under high loading conditions, whereby there
is no metal to metal contact. Yet, the arrangement does allows
for misalignment of the parts to a certain extent, and of course
allows vibration to be isolated over the working load range.

For example, one use of this design is for overhead stowage
bin isolator mounts on passenger aircraft. The isolator is
comprised of three components, an inner member, an outer
member and an elastomeric element. The elastomer is bonded
to both of these members and lies between the two of them.
The exterior of the outer member is customarily cylindrical or
banjo (rod end) in form.

The inner member uses a mounting bracket and a fastener
extending there-through of generally rigid construction. The
outer member carries the load and is able to isolate vibration
with no difficulty. The novel features of the invention include
the mold fingers which provide a space for the rubber to be
compressed when subjected to load, and this rubber is con-
fined in part by the two legs or the like, which are prevented
from contacting the adjacent metal by reason of the legs’
compression of the rubber into the previously unoccupied
space. Accordingly, metal to metal contact is prevented,
which would be damaging to the parts.

When in use, in one example, the isolator is able to support
large, low-cycle loading events and greatly reduces the struc-
ture-borne noise in aircraft overhead stowage bins. These
stowage bins, if mounted using standard metallic rod end
bearings, would amplify the noise and vibration which is
transmitted to them through their support structure. However,
using the isolators of the present invention, they are able to
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2

take a certain amount of misalignment and, when loaded
heavily, still not be deformed enough to render them ineffec-
tive.

Accordingly, it is an object of the present invention to
provide an improved cartridge and rod end elastomeric iso-
lator.

Another object is to provide a rod end isolator having a
spherical or near spherical joint made from elastomer which
is molded in-place between two specially made metal com-
ponents.

Another object is to provide an isolator having a spherical
portion with one leg or the like on each end of the inner
member, with the legs being relatively thin and extending
radially outward toward the outer member, but with a space in
between the inner and outer members.

Another object of the invention is to provide a rod end
isolator with a spherical segment made from rubber, but hav-
ing on each end of the rubber a void created by a mold finger
or the like for leaving this area free for engagement by the
inner member legs.

Another object is to provide an inner member with such
legs on its outer sides and having a cylindrical bore of
increased length whereby to allow for twisting or other move-
ment by the outer member.

Another object is to provide a rod end isolator which
includes an outer diameter surrounding member, an inner
member of increased width, with the two members having a
bonded, relatively thin layer of elastomer separating them.

SUMMARY OF THE INVENTION

These and other objects of the present invention are accom-
plished by providing a rod end portion having an inner mem-
ber, an outer member, and a layer or rubber between the inner
and outer members, with the inner member having a cylin-
drical bore therethrough and having a pair of radially extend-
ing, narrow legs or walls at the end portion of the outer
diameter of the inner member, and including a volume void of
rubber but which will be filled upon application of a strong
force to the rubber.

The manner in which these and other objects of the inven-
tion, and the manner of their attainment, will become more
clearly apparent when reference is made to the following
detailed description of the invention set forth by way of
example and shown in the accompanying drawings, in which
like reference numbers indicate corresponding parts through-
out.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a vertical sectional view of the rod end isolator of
the invention, showing the outer portion, the inner portion,
with a space between them being filled with a layer of rubber,
and showing a pair of legs or the like extending out toward but
not touching the outer member, and the mold void space lying
radially outward of the leg portions; and

FIG. 2 is a perspective view, with portions broken away,
showing the rubber and the surfaces to which the rubber is
bonded, and showing a fastener and a bracket in phantom
lines and showing the remainder of the inventive isolator.

FIG. 3 is a vertical sectional view of the rod end isolator,
showing the outer member, the inner member, and a layer of
an elastomer lying between and strongly adhered to both the
inner member and the outer member, and occupying the entire
space between the members except for the volume on each
side taken up by mold fingers, where the volume of the mold
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fingers extends from outside each of the members to points
inside the lateral extent of the legs.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS OF THE INVENTION

While the invention is capable of several modifications and
changes without departing from the spirit of the invention or
the scope of the claims, a preferred form of isolator will now
be described.

Referring now to the drawings in greater detail, FIGS. 1
and 2 show the composite rod end isolator 8 to include an
outer diameter portion generally designated 10, a radially
inner member generally designated 12 and a rubber or other
elastomeric layer generally designated 14. The outer member
or outside diameter part usually has a shank or the like with at
least a portion thereof 16 threaded as at 22 for receiving a
threaded rod, a cable, or the like. That is, the outer member or
outside diameter part includes a means for connection to a
load such as threaded portion 22 of shank, or the like, 16. The
outer diameter part 10 includes a head portion 18, and a
hollowed out portion 20 in the form of a truncated sphere for
receiving the compound spherical inner member 12.

The shank 16 and the remainder of the part has a reduced
width 24 in relation to the total width of the shoulders 26,
defining in part a bore 28 to receive the fastener 30 which
extends through and fastens the bracket 33 (only part of the
bracket 33 shown in FIG. 2). The inner member 12 very
importantly includes a pair of legs 32, 34 or similar forma-
tions extending toward the outer spherical surface 20 of the
outer member 10, but still spaced from that surface 20.

The other or inner spherical surface 36 is spaced apart from
the outer spherical surface 20 by the thickness of the rubber
layer 14.

Referring again to the drawings, there are openings 40, 42
created as a result of molding called “mold fingers” that keep
rubber out of this volume during molding, and these openings
form a groove which extends circumferentially on both sides
of the rubber 14 and these grooves lie between the radially
outer end portions of the legs 32, 34 and the surface 20. There
is a small amount of rubber 44, 46 just radially outboard of the
legs 32, 34. These openings from the mold fingers 40, 42,
however, extend axially deeper and well beyond the total
width of each leg 32, 34.

Referring again to the drawings, the overall width of the
inner member 12 is shown at W in FIG. 1. The narrower width
H is slightly reduced and shows the width of the outer mem-
ber 10. The depth created by the mold fingers is shown at G-D,
and is symmetrical; in other words, there is a G-D on both
sides of the height H. The next dimension L is the full width
of the rubber, and it has a thickness of T, in other words, the
distance between the surfaces 20, 36.

The diameter of the mold fingers or the air gap width is
shown at G-1, and the total width of the mold fingers plus the
residual rubber just radially outboard of the legs 32, 34, is
G-2. In other words, the total gap width between metal com-
ponents is G-2. The diameter of the inner, spherical com-
pound surface is SD-1 and the outer spherical compound
surface diameter is SD-2. The spherical radius of the inner
member is SR-1, and the spherical radius of the outer member
is SR-2.

Referring now to the manner in which this isolator is used,
one application is serving to mount an overhead stowage bin
on a fixed wing aircraft. The inner member 12 of the isolator
8 is affixed to the aircraft by the fasteners 30 which engages
the bracket 33. A rod 22 extends from the outer member and
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to the lower end of the movable bin which holds the posses-
sions of the aircraft’s passengers.

This application is one which isolates the vibration and
provides for a certain amount of misalignment or angular
allowance for this application. By using this design, rubber
can perform elastically under low or high radial load without
metal-to-metal contact of the inner members. A cylindrical
application would not allow for the twisting or angular mis-
alignment, but the spherical arrangement does. The rubber
element is designed to fill in the volume or close the gap in the
direction of radial loading between the legs. This prevents
pinching of the elastomer layer in the deformed state under
high loading conditions.

The inner and outer portions have a spherical curvature,
although not necessarily one which would allow the inner and
outer members to be parts of the same or of concentric
spheres. Of course, the high frequency vibration is damped
out and isolated by the rubber mounting. The cumulative
reduction of structure borne noise in all aircraft storage bin is
very greatly reduced, and flexibility of alignment is provided
by the arrangement of the inner member and the outer mem-
ber.

This design limits functions by the volume of space or the
volume of the groove into which the rubber can elastically
deform. This significantly increases the pressure in the rubber
element when it is placed under high radial load. This is
because the incompressible nature of rubber when confined
increases the spring rate, allowing large loads to be applied
while avoiding any metal-to-metal contact of the inner and
outer members. With working loads, where the radial load is
greatly reduced, the spring rate is significantly lower and this
allows for vibration attenuation.

The key feature in the design is sizing the elastomeric
element gap geometry for the required load and deflection
conditions. The amount of deflection needed for normal
working loads determines the gap width (G1), rubber layer
thickness (T), and rubber layer length (). Higher loading
conditions, such as limit loads and ultimate loads, also con-
tribute to determining the gap width (G1) and rubber layer
length (L), but primarily the size, the width, and depth of the
“Legs” are determined by sizing the total gap width (G2) and
gap depth (GD).

The inner member and outer member compound spherical
surfaces (SD1, SD2, SR1, SR2) allow for angular misalign-
ment while maximizing radial load capability. Their heights
(W, H) and diameters (ID, OD) are dependant on the geomet-
ric envelope requirements of the specific application, but also
directly contribute to loading capacity and vibration attenu-
ation capabilities of each isolator by limiting the possible size
of the rubber layer thickness (T) and length (L.).

The outer member can be of different forms, dependent on
the geometric envelope and mounting requirements of spe-
cific applications.

It will thus be seen that the present invention provides a
novel elastomeric rod end isolator having a number of advan-
tages and characteristics, including those pointed out and
others which are inherent in the invention.

What is claimed is:

1. Anelastomer-containing rod end isolator, comprising, in
combination, an outer member having means for connection
to a load, and having a rounded pocket therein for receiving a
truncated, approximately spherical inner member, said trun-
cated, approximately spherical inner member spaced apart a
given distance from and substantially concentric with said
outer member, said inner member having two continuous legs
each extending in a circular path, disposed adjacent the outer
periphery of said inner member and having a flat end surface
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extending radially toward and terminating short of said outer
member, and also having a smooth internal lateral surface,
and, filling at least part of the space between said inner and
outer members, a layer of an elastomer lying between
and strongly adhered to both said inner and outer mem-
bers, and occupying the entire space between said mem-
bers except for an axially inwardly extending empty
mold finger volume, within said elastomer, on each side,
said empty mold finger volume on each side forming a
groove extending circumferentially and being between
said flat end surface of said leg and an inner surface of
said outer member wherein said groove extends axially
inwardly beyond the width of said leg, and wherein said
elastomer contacts said smooth inner lateral surface of
said leg.

2. An elastomer-containing rod end isolator as defined in
claim 1 wherein said pocket is a spherical segment.

3. An elastomer-containing rod end isolator as defined in
claim 1 wherein said inner member is a truncated snherical
segment.

4. An elastomer-containing rod end isolator as defined in
claim 1 wherein said pocket is a spherical segment and said
inner member is a truncated spherical segment.

5. An elastomer-containing rod end isolator as defined in
claim 1 including a fixed bracket and a fastener therefor.

6. An elastomer-containing rod end isolator as defined in
claim 1 wherein said inner member is wider than said outer
member.

7. An elastomer-containing rod end isolator as defined in
claim 1 wherein said inner member includes a fastener
extending therethrough.
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8. An elastomer-containing rod end isolator as defined in
claim 1 wherein the grooves have a depth, extending radially
inwardly, at least one and one-half times the width of said
legs.

9. An elastomer-containing rod end isolator as defined in
claim 1 wherein said grooves each form a gap having a gap
width that is approximately even with a leg length of either of
said two continuous legs.

10. An elastomer-containing rod end isolator as defined in
claim 1 wherein said two continuous legs are joined to the
remainder of said approximately spherical member by a fillet
having a smoothly curvilinear surface.

11. An elastomer-containing rod end isolator, comprising,
in combination, an outer member having means for connec-
tion to a load, and having an opening therein for receiving a
truncated spherical inner member, said truncated spherical
inner member spaced apart a given distance from and con-
centric with said outer member, said inner member having
two continuous narrow legs extending in a circular path,
disposed adjacent the outer periphery and having a flat end
surface extending radially toward said outer member and also
having a smooth internal lateral surface, and, filling the space
between said inner and outer members, a volume of an elas-
tomer lying between and strongly adhered to said inner and
outer members, except for grooves on each side extending
circumferentially and being between said flat end surface of
said legs and an inner surface of said outer member wherein
said grooves extend axially inwardly beyond the width of said
legs, and wherein said elastomer contacts said smooth inner
lateral surface of said leg.
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