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5 Claims. 

This invention relates to multi-camshaft inter 
nal-COmbustion engines of the star type (i.e., with 
the cylinders, or rows of cylinders, arranged on 
different radii around a common crankshaft), and 

- particularly to the kind where each cylinder, or 
roW of cylinders, has an individual camshaft for 
Operating the Valves, etc. 
The main object of the invention is to provide 

Simple means for driving all the camshafts from 
the single crankshaft, whilst obtaining other ad 
Wantages Specified later. 
According to the invention, the crankshaf 

drives an eccentric Strap on which are non-rotata 
by Supported as many toothed wheels as there are 

. camshafts, and each toothed. Wheel meshes in a 
planetary manner with a toothed wheel fast on a 
camshaft. 

Preferably each camshaft toothed wheel is an 
internal gear. Preferably, also, each meshing pair 
of wheels has spigotal connections with a Z-shaped 
inenber journalled therein. 
In the accompanying drawingS:- 
Figure 1 is a diagrammatic outline end view of 

a star-type engine according to the invention; 
Figure 2 is a similar but fragmentary view, to a 

much larger scale, with the cover plate removed; 
and 

Figure 3 is a cross-section taken on the line 
III-II of Figure 2. 
In the construction illustrated, where five radial 

cylinders, 2, 2, 2, or rows of cylinders, are used, 
the crankcase 3 resembles a pentagon (in end 
view) symmetrically arranged around the central 
crankshaft, 4. On this shaft is fast an eccentric 
.5 journalled on the rim of which is a non-rotatable 
strap (6, 7, 8) in the form of a strap portion 6 and 
parts 7, 7 which extend radially outwards to reach 
the five camshafts. These parts resemble Spokes 
and may be connected together by tangential con 
In the arrangement illustrated the Strap is of 

skeleton pentagonal form and at each Corner is 
arranged some means for securing a toothed wheel 
or pinion 9. This may be mounted upon or 
formed with a short stem 10 which is frictionally 
held in place, but capable of angular adjustment 
when released, by means of a nut 11. It Will be 
clear that each pinion 9 is stationary about its 
axis, and that this revolves in a Small orbit similar 
To that of the eccentric Strap. 

Each pinion 9 meshes with an internally 
toothed wheel 12 fast on a camshaft 13, SO that, 
as its axis rotates in its orbit, it takes with it the 
internally-toothed wheel, which rotates On the 
pinion, and the camshaft revolves at half the en 

November 27, 1931 
(C. 4-68) 
gine Speed, if the internally-toothed wheel is 
double the diameter of the pinion. 

For providing greater Support the drawings 
show a Z-shaped member 14 the ends of Which 
Spigot into the wheels of a meshing pair, being 
journailed therein. The hub portions 15 of the 
internally-toothed wheel in which the end of the 
member 14 is journalled is itself Supported in the 
Wall of the crankcase 3. 
By means of the invention any number of can 

shafts can be directly driven from a single men 
ber on the crankshaft, and it is possible to time 
or set angularly any one camshaft without dis 
turbing the others. For this purpose it is merely 
necessary to slacken any particular nut 11 for the 
associated pinion, and to twist the camshaft 
slightly in the required direction. 

Furthermore, the mass of the eccentric member 
may be employed to serve as part of the Crank 
shaft balance Weight. 
What I claim as my invention and desire to 

secure by Letters Patent of the United States is:- 
1. Shaft driving means, comprising a main 

shaft, a plurality of secondary shafts, a toothed 
wheel fixed to each secondary shaft, an eccentric 
strap driven by the main shaft, and a plurality of 
toothed wheels non-rotatably supported by Said 
eccentric strap, the number of toothed wheels on 
the eccentric strap corresponding in number to 
the toothed wheels on the secondary shaftS and 
being respectively in mesh therewith. 

2. In shaft driving means, a main shaft, a 
plurality of secondary shafts, a toothed wheel 
fixed to each secondary shaft, an eccentric strap 
driven by the main shaft, and a plurality of 
toothed wheels non-rotatably supported by Said 
eccentric strap, the number of toothed. Wheels on 
the eccentric strap corresponding in number to 
the toothed wheels on the secondary shafts and 
being respectively in mesh therewith, said toothed 
wheels being arranged to mesh in a planetary 
ale. 
3. In a shaft coupling, a main shaft, a plurality 

of radially arranged secondary shafts, a non 
rotatable eccentric strap driven by the main shaft, 
a plurality of toothed wheels corresponding in 
number to the number of secondary shafts and 
fast on said eccentric strap, and an internally 
toothed wheel fast on each secondary shaft and in 
mesh with the corresponding toothed. Wheel on 
the eccentric strap. - 

4. In a shaft coupling, a main shaft, a plurality 
of secondary shafts, a toothed wheel fixed to each 
secondary shaft, an eccentric strap driven by the 
main shaft, and a plurality of toothed Wheels non 
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rotatably supported by said eccentric strap, the 
number of toothed wheels. On the eccentric strap 
corresponding in number to the toothed wheels on 
the secondary shafts and being respectively in 

5 mesh therewith, and a Z-shaped member jour 
naled in each meshing pair of wheels to provide 
a Spigotal connection therebetween. 

5. In a shaft coupling, a main shaft, a plurality 
of secondary shafts, a toothed wheel fixed to each 

5. 

20 

25 

30: . . 

35. 

40 

45. 

50 

55 

60 

65 

70 

main shaft, and a plurality of toothed wheels non 
rotatably supported by said eccentric Strap, the 
number of toothed wheels on the eccentric strap 
corresponding in number to the toothed wheels 
on the secondary shafts and being respectively 
in mesh therewith, and adjustable means for fix 
ing and freeing the toothed wheels to the eccentric 
strap to permit of the angular adjustment of the 
secondary shafts. 

10 Secondary shaft, an eccentric strap driven by the SPRITO MARIO WALE. 
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