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INTERNAL COMBUSTION ENGINE., 
Archie M. Niven, Detroit, Mich... assignor, by r 

mesne assignments, to Continental Aircraft En 
gine. Company, a corporation of Delaware. 

Application September 23, 1929, Serial No.394,483. 
Claims... (Cl. 123-90) 

My...invention relates-to internal combustion 
engines and more particularly to the valve mech 
anism, driving means intermediate the crank 
shaft and the valve mechanism. My invention 
is illustrated as applied to a radial aircraft en 
gine but I wish-it to be understood that I do 
not limit my invention solely to engines of this: 
type since the principle as embodied in my in 
vention may be incorporated in various types 
of engines other than aircraft engines. 

It is the object of my invention to improve the 
performance of an engine of the radial type by 
providing an improved driving means for actu 
atting the valve operating mechanism; in Which 
the timing of the valve mechanism with respect 
to the engine crankshaft is facilitated, and which 
is so constructed as to permit access to be read 
ily had to the clutching means intermediate the 
valve mechanism and the crank Shaft. 
A further object of my invention is to facili 

tate more accurate timing of the valve mecha 
nism with respect to the crank shaft of a radial. 
internal combustion engine, by providing a rer: 
leasable driving connection intermediate; the 
valve mechanism and crankshaft that permits: 
the intermediate driving means to be adjustably cra 

mitted to be moved longitudinally of the crank 
shaft. A starter gear 25 and a generator gear. 26. 

connected together, in direct driving relation. 
A still further object of my invention is to. 

facilitate, the production of an internal combus 
tion engine of the radial; type by-providing, an 
improved adjustable valve driving means inter-, 
mediate valve mechanism and Crank Shaft that 
may be quickly and economically manufactured 
and assembled. 

For a more detailed understanding of my in 
wention, reference may be had to the accompany 
ing drawing which illustrates one form which 
my invention may aSSune, and in Which: 
Figure 1 is a vertical longitudinal Sectional 

view of a portion of an internal combustion en 
gine, and showing my improved adjustable driv 
ing means arranged intermediate the valve mech 
anism and crank shaft; 

Figure 2 is a vertical transverse sectional view 
taken Substantially on the line 2-2 of Figure 1. 
In Figure 1, I have illustrated a portion of an 

internal combustion engine, in which a Crank 
shaft A is supported at One end in the uSual man 
ner by a bearing 10 carried by the crank case 
11, the crankshaft being provided with an eXten 
sion which projects into the gear case housing 
12, attached in the usual manner to the Crank 
C3Se 

Various mechanisms are housed Within the gear 
case, and operatively connected with the Crank 

Shaft, for driving...the various accessory mechair. . 
nisms and the Valve operating mechanism, . A 
cam-13 is freely rotatably supported on the crank 
Shaft and is constructed and arranged to actu 
ate the valve operating mechanism, a fragmen 
tary portion of which is illustrated in Fig.1 and: 
designated by the reference: character. B. The: 
driving means for operatively connecting ther, 
Valve mechanism with the crankshaft includes. 
a sleeve, 14 rotatably supported by the crank 
Shaft and provided With a gear:15, Which is en 

(). 

gaged by a gear 16 of a cam: driving mechanism; 
Which also includes a gear 17, directly connected. 
with the gear 16, which meshes with an internal. 
gear 18 carried by the cam. 13. The sleever 14, is 
Supported by a bearing 19 carried by the division." 
wall 20 of the gear case 12, the Outer end there 
of provided With the Splines 2; and the gear: 15 
positioned on One side of the division Wall 20, 
while the splines are positioned on the opposite 
Side of the division Wall. The Outer end of the 
crankshaft is provided with splines. 22, the crank. 
shaft, starter gear-23 being provided with the 
Splined teeth 24 arranged to engage the crank 
shaftsplines, and to be thereby connected to the 
crank shaft in direct, driving relation, but per 

are each constructed to mesh with the crankshaft 
starter-gear. 23, thereby permitting one to rotate, 
the crankshaft by actuating the generator or . 
starter gear. . . . . . . 
Clutch means are-provided for connecting the 

crank shaft starter gear 23 to the other inter 
mediate driving member or sleeve 14 and includes 
an internally Splined ring 26d. So constructed as 
to directly engage the Splines 21 on the sleeve 14, 
and when So engaged the sleeve and crank shaft 
Starter gear are directly connected. The driving 
connection between these two intermediate mem. 
bers, the sleeve 14 and the crankshaft starter gear 
23, may be disconnected by retracting the crank 
shaft starter gear; i.e. by moving the same longi 
tudinally outward with respect to the crank shaft 
until the splines carried by the sleeve i4 and ring 
26d. are clear of each other. It may be noted that 
the clutch between the intermediate driving men 
bers can be released without breaking the driving 
connection between the crank Shaft and Crank 
shaft starter gear or between the crank shaft 
starter gear and the Starter gear and generator 
gears 25 and 26 respectively. The ring 26a is 
preferably formed as a separate member from 
gear 23 and rigidly attached thereto as shown in 
the illustrated embodiment of the invention. 
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The ring 26a is thus rigidly carried or driven by 
Said gear, which provides that the ring is fixed 
or Secured relatively thereto. 
In order to time the engine; i. e. to time the 

Valve operation with respect to the rotation of 
the crank shaft, the clutch between the interme 
diate members is first released, the crank shaft 
rotated relative to the valve operating mecha 
nism until the proper timing is obtained, and then 
the clutch means is reengaged and locked by 
Screwing down the nut 27 Onto the end of the 
crank shaft. 'A'. 

It will be noted, that the splined clutching 
means permits the intermediate driving mem 
bers to be adjustably connected together in a plu 
rality of relative positions. Furthermore the 
parts are made readily accessible it being a very 
Simple matter to disengage the clutch between 
the intermediate driving members by retracting 
the member, that is geared to the crankshaft, the 
removal of the cover plate 28 permitting access to 
be easily had to such mechanism. 
I have thus provided a structure, which may 

be readily and economically manufactured and 
assembled to the engine. A Structure Such as this 
can be readily operated because of its simplicity 
and the ease by which access may be had thereto, 
thereby reducing the maintenance and servicing 
costS to a minimum. 
Although I have illustrated but one form of my 

invention and have described in detail but a single 
application thereof, it will be apparent to those 
skilled in the art to which my invention pertains, 
that various modifications and changes may be 
made therein without departing from the spirit 
of my invention. Or from the SCOpe of the appended 
claims. 
What I claim as my invention is: 
1. In an internal combustion engine, the con 

bination of a crank shaft, valve operating mech 
anism, a sleeve supported for rotation about Said 
crank shaft and operatively connected with said 
valve operating mechanism, a crank shaft starter 
gear keyed to the crank shaft and movable longi 
tudinally thereof, and driving means intermediate 
the starter gear and sleeve and which is rigidly 
carried by one and detachably connected to the 
other. 

2. In an internal combustion engine, the com 
bination of a crank shaft, valve operating mech 
anism, a sleeve supported for rotation about said 
crank Shaft and Operatively connected with said 
valve operating mechanism, a crank shaft starter 

1987,307 
gear keyed to the crank shaft and movable longi 
tudinally thereof, and driving means rigidly car 
ried by Said crank Shaft Starter gear and detach 
ably connected to said sleeve. 

3. In an internal combustion engine, the com 
bination of a crank shaft, valve operating mech 
anism, a sleeve supported for rotation about said 
crank shaft and operatively connected with Said 
valve Operating mechanism, a crank shaft starter 
gear keyed to the Crank Shaft and movable lon 
gitudinally thereof, and means intermediate the 
starter gear and sleeve and which is rigidly car 
ried by one and detachably and adjustably con 
nected to the other. 

4. In an internal combustion engine, the com 
bination of a crank shaft, valve operating mech 
anism, a sleeve Supported for rotation about Said 
crank shaft and operatively connected with said 
valve operating mechanism, a crank shaft starter 
gear keyed to the crank shaft and movable lon 
gitudinally thereof, and a second sleeve rigidly 
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carried by said crank shaft starter gear and de 
tachably splined to said first mentioned sleeve. 

5. In an internal combustion engine, the com 
bination of a crank shaft, valve operating mech 
anism, a sleeve Supported for rotation about said 
Crank shaft and operatively connected with said 
valve operating mechanism, a crank shaft starter 
gear keyed to the crank shaft and movable lon 
gitudinally thereof, and a separate driving ele 
ment Secured to one of said intermediate driving 
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members and releasably connected with the other 
intermediate driving member. 

6. In an internal combustion engine, the com 
bination of a crankshaft, valve operating mech 
anism, a sleeve Supported for rotation about said 
crankshaft and operatively connected with Said 
valve operating mechanism, a crankshaft starter 
gear operatively connected to said crankshaft and 
movable longitudinally thereof, and means carried 
by Said Starter gear and telescopically engaging 
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said sleeve to thereby connect the crankshaft 
starter gear with Said sleeve. 

7. In an internal combustion engine, the com 
bination of a crankshaft, valve operating mech 
anism, a sleeve Supported for rotation about said 
crankshaft and operatively connected with said 
valve operating mechanism, a crankshaft starter 
gear operatively connected to said crankshaft and 
movable-longitudinally thereof, and means Secured 
to said starter-gear and adjustably engaged with 
Said sleeve. 
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