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To all whom it may concern:

Be it known that we, Frang A, EDMUNDS
and Nmrs G. Warmine, citizens of the
United States, residing at St. Paul, in the
county of Ramsey and State of Minnesota,
have invented certain new and useful Im-
provements in Crank Connections for Multi-
cylinder-Engines; and we do hereby declare
the following to be a full, clear, and exact
description of the invention, such as will
enable others skilled in the art to which 1t
appertains to make and use the same.

Our invention relates to and has for its
object to improve the construction of crank
connections for multi-cylinder engines, and
to this end, it consists of the novel devices
and combinations of devices hereinafter de-
scribed and defined in the claim.

The improved engine is illustrated in the
accompanying drawings, wherein like char-
acters indicate like parts throughout the sev-
eral views.

Referring to the drawings, Figure 1 shows
a portion of a type of engine in which the
system of connecting rods, illustrated In
Fig. 2, is adapted to be applied; and Fig. 2
is a diagrammatic view showing the 1m-
proved crank connections for multi-cylinder
engines. _

In the engine illustrated, four cylinders 1
are employed and these are radially disposed
and rigidly secured to a crank shaft casing
9, which, in turn, is rigidly secured to a
base casting 3. '

The engine crank shaft 4 is journaled 1n
snitable bearings in the casing 2 and 1s pro-
vided with a crank 5 that works in the crank
case 2, and is centrally located in respect to
a vertical plane intersecting the axes of the
several cylinders.

Working in each cylinder 1 is a recessed
piston 6, each of which is pivotally con-
nected by a pin 7 to the outer end of a crank
rod 8. Loosely journaled on the wrist pin
of the crank 5 is a so-called crank sleeve 9

to which the inner end of one of the crank

rods 8 is rigidly connected at 10 and to
which all of the other crank rods 8 are piv-
otally connected. This so-called crank
sleeve 9, which may take various forms, 1s
preferably split diametrically through the
axis of the wrist pin upon which it 1s mount-
ed and through the pivotal connections be-
tween the same and two of the said crank
rods 8, and the two parts of this crank
sleeve are rigidly but detachably connected
by short nutted bolts 11. The crank rod
which is rigidly connected to the said crank
sleeve holds the same against rotation, but,
of course, permits the wrist pin of the crank
5 to rotate within the same. By this ar-
rangement, it is made possible to efficiently
couple a multiplicity of crank rods to a shait
having a single or common crank.

The crank connections above described
may, as is evident, be applied to any desired
number of cylinders and pistons. While of
simple construction, it has in practice been
found highly efficient for the purposes had
in view.

- What we claim 1s:

The combination with a plurality of ra-
dially movable members and means for guid-
ing the same, of a shaft having a crank, a
crank sleeve mounted on said crank, and
crank rods connected to said radially mov-
able members and to said sleeve, one of the
said crank rods being rigidly connected to
said crank sleeve and the other crank rods
being pivotally connected thereto, and the
said sleeve being divided on a line that in-
tersects the pivotal connections between said
sleeve and two of said pivotally connected
crank rods, substantially as described.

In testimony whereof we affix our signa-
tures in presence of two witnesses.

FRANK A. EDMUNDS.
NIELS G. WARMING.

Witnesses:

R. P. Hicxs,
H. D. KILGORE.
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