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Adolf Weiler, Berlin-Spandau, Germany; vest-
ed in the Alien Property Custodian

Applicatlon filed October 10, 1940

The invention relates to a suspension of power
plants or of similar installatlons producing vi-
brations, particularly alrcraft power plants by
means of sleeve type springs, preferably with
rubber as resilient material. The sleeve type
tubber springs are embracing & carrier bolt in
such a manner that a direct connectlon between
bolt and rubber sleeve is not necessary.

Suspensions of this kind are already known
per se. With these arrangements the sleeve type
rubber springs are connected with the engine in-
stallation serving for mounting the power plant
into the cell and provislon is made on the cas-
ing of the power plant to recelve the mounting
bolts. This mode of suspension has the disad-
vantage, that it is mechani{cally unfavourable to
connect the mounting bolts with the casing parts
which are preferably made of light metal or cor-
responding alloys, for it appears that in such
cases the points of application of the mounting
bolts at the caslng must be strengthened for a
more favourable transmission of power in order
to avoid a breakage of the bolt and/or a damage
to the casing, Further, the different cell manu-
facturing works are deslgning the cells corre-
sponding to the engine installations, each manu-
facturer preferring a particular embodiment of
the rubber spring type suspension points. This
meahns that many cases it is not feasible to mount
the same power plant into different cells, as an
exchange of the rubber spring is not always pos-
slble. This may lead to diflculties speclally in
war-time service gince a storing of the different
rubber springs becomes necessary.

These disadvantages are avolded, according to
the invention, by the fact that the rubber springs
form a part of the power plant. A particularly
simple construction is reallsed by applylng the
sleeve type springs in a preferably circular groove
provided in the englne crankcase or in an es-
sential part of it.

This elrcular groove is fitted to be closed by
a closing device llke a cover. In this closing
device apertures are provided through which the
mounting bolt, belng articuwarly or rigidly con-
nected with the carrier bolt, is projecting. In
this manner the sleeve type springs forming con-
stituent parts of the erankecase and thus of the
powel plant can be designed from the first in such
a way that no resonance vibrations of the power
plant are occurring within the range of operating
speed of rotation of engine and propeller.

Preferably the sleeve type springs are not
equally spaced in the clreular groove, but ar-
ranged, according to the elasticity of the englne
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instaliation resp. of the wing of the aircraft, with
relation to the vertical and the transversal axis
so that natural frequencles of both the sald axis
possibly coincide. In this manner the differences
in the elasticity of the engine installation can
almost be compensated in these directions of axis.
This distribution of the sleeve type springs can
be adapted subsequently to the actual engine in-
stallations or predetermined already from the
first. Purther owing to the insertion of the com-
plete sleeve type spring into the crankcase the
mechanical structure of the suspenslon becomes
considerably more favourable, as now the forces
are transmitted from the crankcase and distrib-
uted over the large surface of the sleeve so that
any local overstressing of the crankcase Is no
longer occurring. Since at the same time the
sleeve springs have become constituent parts of
the engine, 1t is possible to exchange the same
power plant among different cells.

The structural details of the sleeve type springs
mounted in the approximately circular recess and
fiited to be closed by a cover may be seen from
the following description. The drawlng shows
the invention with its essential paris in two ex-
amples of construction, in which

Flg. 1 is a slde view of the suspension partly
in section;

Fig. 2 1s & clrcwlar arrangement of a sleeve type
spring in sectlon;

Fig. 3 1s a view of the circular arrangement of
the sleeve type spring with the cover plate re-
moved, partly in section.

Fig. 4 is a sectlon on the llne IV—IV of Flg. 2.

Fig. 5 is a section on the line V—V of Fig. 3.

At the crankease | of the power plant (not
represented) or at the bell shaped part 2 of the
crankease 1s provided an approximately circular
groove, which 1s closed by an eventually sectional
cover plate 4. Into the groove 3 are placed sleeve
type springs § which can be distributed regu-
larly on the circumference or arranged at cer-
tain intervals. The cover plate 4 has apertures
€ out of which the mounting bolts T projecting
from the sleeve type springs are standing. These
bolts T are bolted at 9 to the englne installation
9 for the suspension of the power plant.

The sleeve type spring comprises in a manner
known per se and as shown in Fig, 2 a sleeve (0
and a carrier bolt 11 to which a resilient material,
preferably rubber, 1s bonded. The mounting bolt
1 1s specially put on the carrler bolt #! or is form-
ing one plece with 1. The mounting bolt 7 s
projecting through a recess I3 of the sleeve 19, as
can be seen in Figs. 4 and 5.
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In order to enable such sleeve type springs
to be accommodated almost circularly in the
groove 3 of the bell-shaped part 2 of the crank-
case, the carrier bolt 11 is, as to be seen in Fig. 2,
bent in conformity with the radius of this circle
i. e. in this case the average radius and provided
at its ends preferably with eylindrical extensions
i4. The convex surface of the sleeve (] is shaped
to conform with the groove 3 and split for the in-
troduction of the carrier bolt Il which in the
example of construction is made of one piece
with the mounting bolt T, the division plane run-
ning in the direction of the axis of the mounting
bolt. In this manner it is possible to insert thc
mounting bolt T together with the carrler bolt 11
into the divided sleeve and to secure the rubher
cover 12 by vulcanizing, so that all parts of the
sleeve type spring form o self-contained unit.
The interior bore of the sleeve 10 is preferably
cylindrical at its ends, the axis of the bored sleeve
10 coinciding with the axis cf the cylindrical ex-
tensions 14 of the carrler Il. These axes in-
clude an angle, the sides of which form tangents
to the circle after the carrier bolt i1 being bent
corresponding to the average radius of the
groove 3.

The bore at the ends of the sleeve 10 and the
extensions 14 serve for screwlng in or for insert-
ing special sbutments In the shape of rings 15.

The inner width of these rings is large enough :

that during normal operating conditlons the car-
rier bolt 11 with its extenslons 14 is nowhere
ahutting. With growing stresses, i. e. through
statlc stresses due to the influence of eXternal
forces, e. g propeller traction, torque or during
levelling up the airplane, the extensions 4 of
the carrier bolt 11 abut against the annular stops
16. In this way forces e. g. below 1,5 resp. 25 g
are transmitted, without Interfering with the rub-
ber cover, directly to the suspension points, so
that the rubber is dealt with sparingly. If such
limiting stops would be lacking, there would be
the danger of the rubber cover becoming de-
stroyed or at least slackened from its assembly.
Instead of adapting the entire convex sur-
face of the sleeve 10 to the shape of the recess
3, it is also possible, as shown by the example
of construction in Fig. 3, to provide the sleeve
with a rectilinear cylindrical bore and e. g. to
turn down the middle part of the sleeve on its
convex surface at 17, so that the sleeve Is not
abutting at the groove 3. Into the bore 16 of
the sleeve the carrier bolt 11 together with the
mounting bolt T is inserted and the spring ele-
ments (2 are put on to both ends of the carrier
bolt 11 and fixed by screwlng up the nut I8,
Between the mounting bolt 7 and the spring
elements 12 an abutment 19 is still provided at
each side. Both these gbutments 19 can abut
on the interior wall of the sleeve 10 and have
the same object as the annular abutments 15
of the example of construction in Flg. 2. The
arrangement of these abutments in the Imme-
diate vicinity of the mounting bolt 7 has the ad-
vantage, that the bending moments, in the case
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of the abutments on the carrler bolt |. necoming
effective, will remain small in amount.

The spring elements 12 are Iln this example
of construction independent structural parts and
eTre inserted into the inner bore 16 of the sleeve
10 after a particular distence ring 20 being pro-
vided in the bore 16. The spring elements 12
are held in the sleeve (0 preferably by annular
screw members 21 screwed into the sleeve 10,
and, according to the position of these two screw
members 24, the spring elements can be so ad-
justed or displaced that the mounting bolt T
occupies a predetermined position in the recess
6 of the cover plate 4. The subdivision of the
resilient material in two independent spring ele-
ments has the advantage that the characteristies
of resiliency can be kept lower with approxi-
mately the same spring volume and that further
the ratio of the characteristics of resiliency in
transversal direction to that in longitudinal
direction hecomes smaller. This is essential for
the purpase of obtaining low natural frequencies.

In order to conform the rectillnear surface of
the sleeve 10 to the curved outlines of the groove
3, the thickened ends of the sleeve 10 are turned
to produce cylindrical extensions 22, of which
the axes are inclined at an angle, the sides of
which run in the direction of the tangents on
the circle on which the sleeve in the groove is
abutting. If the radius of curvature of the groove
3, as shown by the example of construction of
Fig. 3, is stnall compared with the length of the
sleeve 10, the part of the convex surface of the
extenslons 22 opposite the diminishing radius
of the groove 3 would be no longer abutting in
the groove. To avold this, the ends of the sleeve
10 are turncd once more circumferentially and
cylindrlcally, according to the radius variation,
preferably on the outer halves at 23, in which
cgse the axis of the turned part may coincide
with the ax!s of the inner bore 1§ of the sleeve
10. Thus the bearing face of the extenslons 22
is diminished, as shown in the right part of Fig. 3.
Owing to this second turning, the extension 22
is brought with 1ts entire convex surface into con-
tact with the groove 8. When fastening the
sleeve 10 with the help of the bolis 24, shown In
section, which partly engage with In recesses 2%
of the sleeve 10, the latter is absolutely secured
against displacement both axlally as well as
radially.

If it was the questlon that the sleeve-type
springs 10 are arranged In a groove of an ap-
proximately circular course, it 1s of course pos-
sible to arrange the sleeve type springs (0 also
in a groove 8 which e. g. only partially has a cir-
cular course. The circular form, however, has
the advantage, that the sleeve type springs can
be arranged in the groove 3 at will. There Is
further the possibility of fastening the cover
plate 4 by means of the mounting bolts 24
simultaneously securing the position of the
sleeve type springs.

HANS JOACHIM SFEIDEL.
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