PUBLISHED _A. BERGER Serial No.
MAY 4, 1943, MULTI-THROW CRANK SHAFT 345,771
BY A, P. 0. " Filed July 16, 1940

INVENTOR . o
ARTHUR BERCER \ Lo d
BY 7 7 LA T

v : A Aﬂognsvs'

-




Published May 4, 1943

Serial No. 345,771

ALIEN PROPERTY CUSTODIAN

MULTI-THROW CRANK SHAFT

Arthur Berger,

Stutigart-Obertorkhelm, Ger-

many; vested in the Allen Property Custodian
Application filed July 16, 1940

‘The invention refers io a multl-throw crank
shaft, speclally to a ten-throw ecrank shait for
a four stroke combustion engine with the object
of an Improved power compensation on this kind
of crank shafts. Purthermore the compensation
should ensue at the smalilest possible weight of
the crank shaft.

The Invention s of special importance for ten-
throw crank shafts above all, for the following
reasons:

While the arrangement of the eranks at a four-
or also at a slx-throw crank shaft is compara-
tively simple, as with such shafis the cranks re-
gult automatically without compulsion and are
practically flxed, the formation of a ten-throw
crank shaft for a four stroke combustion engine
makes essentially greater difficulties. If for In-
stance the cranks are transposed by 72°, the
cranks being arranged symmetrically with re-
spect to the middle of the shaff, a taking-off of
the outer stresses on the bearing- and crank-cas-
ing is iImpossible, as with this arrangement of the
cranks the outer forces engaging at the crank
shaft do not compensate each other, but moment-
forces remain active which must be taken up by
the malin bearings of the crank shaft and of the
crank casing carrying these bearings.

Contrary to this, by means of the invention,
such an arrangement of the crank shaft 1s at-
tained that as well the bearing pressures result-
ing from the centrifugal forces as also the mo-
ments turning around an axls transverse to the
crank shaft are most likely to combensatie each
other. ‘The latter purpose serves a symmeiric
arrangement of the crank shaft around the
transverse axis X—X of the crank shaft, while
for the purpose of compensating the loads on
each single bearing the cranks next to this bear-
ing Include an angle which should be as great as
possible, 1. e. as straight as possible, as far as this
will be feasible with respect to the uniform se-
quence of lgnition resulting for a ten-throw crank
shaft. Advantageously, neighbouring cranks of
each half of the crank shaft are inclined to each
other at an angle of about 144°,

In consequence of this symmetric arrange-
ment of the crank shaft and of the transposition
of the cranks lying next to each other by about
144°, it is possible to do without or with compara-
tively few counterwelghts, These are srranged
substantially at the central crank shaft bearing,
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lying in the symmetric axis X—X, in order to
compensate the centrifugal forces arising at the
central cranks of equal direction, lylng next to
each other. These cenirifugal weights them-
selves may be compensated most practically by
counterwelghts arranged at the end-bearings
which guarantees a complete balance on the
shaft. As however the central cranks on the one
gide, and the end-cranks on the other side, are
Inclined to each other at an angle of 144° it will
be practical under circumstances to arrange the
counterwelghts In such a manner that they in-
clude an angle of the same slze with the central
cranks on the one, and with the outer cranks on
the other hand. If the outer cranks are inclined
to the central ones at an angle of 144°, the re-
sulting angle between the respective counter-
welghts and the nelghbouring cranks will be
162°,

In the drawing by way of example one type of
the Inventlon is diagrammatically shown, in
which

Fig. 1 is a ten-throw crank shaft drawn In lUn-
ear perspective

Fig. 2 1s the crank shaft seen from the front
end.

The crank shaft{ a for instance is journaled in
the bearlngs 4 and contains the crank jaws b
with the ¢rank pins ¢. Starfing from the center
axls X—X the two central cranks 6 and 8 are di-
rected vertically upwards. The next following
cranks 4 and 7T are transposed against these
cranks by an angle of a=144°, 'The next cranks
3 and 8 also Include an angle of «=144° against
the preceding cranks 4 and 7 etc. The counter-
welghts e are arranged for instance at the crank
jaws b of the cranks {, 10 and 5§, 6 and that in
such manner that they are transposed against
each other by 180° respectively but include a same
size angle v or § with the pertaining neighbour-
ing cranks. As the outer cranks { and 10 are
transposed agalnst the central cranks 5 and §
by an angle a=144° the angles of transposure re-
sult, a4p5=180° and

_na__ o
yt+5=18
to
s=atB—y=at+f=162°
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