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This invention relates to internal combustion 
engines and particularly to the valve mechanism 
clearance adjustment. 

It has previously been proposed to use a valve 
mechanism adjuster in which the rocker arms 
Of the valve mechanism are regulated hydrauli 
cally to compensate for expansion and contrac 
tion due to temperature variations. The prior art 
ShoWS Such a mechanism adapted both to over 
head valves and to valves for L-head engines. In 
each case the take-up device includes a hydrauli 
cally controlled piston and a valve located in the 
piston to permit the venting of air from the oil 
and to permit replacement of such oil which 
may have leaked past the piston during operation 
of the device. 
The construction shown in the prior art, de 

pends for its operation on the incompressibility 
of the oil, and consequently it is extremely im 
portant that the air be removed therefron, and 
that the parts be manufactured so accurately 
that the amount of oil that leaks past the piston 
Will be reduced to a minimum. Since all oil has 
Some air entrapped therein, and since a leak 
proof piston is not inexpensive to manufacture, 
this construction is not altogether desirable in 
Some types of engines, particularly those in which 
loW cost is an important item. 

It is One of the objects of this invention to de 
Wise a valve take-up mechanism which Will not 
be subject to the above mentioned objections to 
a hydraulically controlled mechanism. 
Another object is to reduce the number of parts 

required to maintain a valve mechanism in re 
duced clearance relationship under all conditions 
of temperature and Wear. 
Another object of the invention is to provide a 

valve take-up mechanism which depends entirely 
upon inertia to maintain a minimum clearance 
in the parts of the Valve Operating System. 

Still another object of the invention is to pro 
wide a valve take-up mechanism in Which a re 
silient means tends to reduce the clearance be 
tween the parts of the valve mechanism, and the 
inertia of a mass tends to maintain the clearance, 
both the resilient means and the inertia, of the 
mass permitting an expansion of the parts of the 
valve mechanism, due to heat, for example, with 
out causing riding of the valve upon its opening 
mechanism. 
A further object of the invention is to provide 

a valve take-up mechanism in which a maSS Will 
assist in reducing the clearance and resist any 
tendency undesirably to increase the clearance in 
the valve mechanism. 

(C. 123-90) 
Other objects of the invention will appear from 

the following description taken in connection 
With the drawing, which forms a part of this spe 
cification, and in which: 

Fig. 1 is a vertical transverse section through 
an engine which includes an embodiment of the 
invention, and 

Fig. 2 is an enlarged view of a portion of Fig. 1. 
Referring to the drawing, ) illustrates an en 

gine comprising a cylinder block f, a crank case 
2, integrally attached to the cylinder block, and 
3 illustrates the cam shaft carried on suitable 

bearings in the engine. A valve 4 which may 
be either an intake or an exhaust valve, mounted 
in the cylinder block, is normally urged to closed 

O 

5 
position by a Spring 6. The drawing also shows 
a tappet member 7 below the valve for trans 
mitting thereto the opening force from the cam 
shaft 3. Between the camshaft and the tappet 
is located a rocker arm 8 pivoted on a cylindrical 
Surface 9 the nature of Which is to be further 
described. Thus as the cam Shaft 3 rotates, it 
tranSnits an opening force through the rocker 
arm roller 2, rocker arm 8, and the tappet 7 to 
the valve 4, opening the Valve and compressing 
the spring 6. As soon as the cam on the cam 
Shaft has rotated past the roller 2, the spring 
6 is then effective to close the valve and cause 

the rocker arm roller 2 to tend to follow the con 
tour of the can. 
Due to manufacturing variations, the length 

of the several valve stems in a multi-cylinder en 
gine Will not be the Same, and due to temperature 
variations and Wear, the length of each stem will 
not be a constant. Normally, there is a certain 
clearance between the parts of the valve mecha 
nism just described. An inspection of the draw 
ing will indicate that if the cylindrical surface 9, 
about which the rocker arm pivots, is moved up 
Wardly, it will tend to tilt the rocker arm and in 
crease this clearance and if it is moved down 
wardly, such movement Will tend to reduce the 
clearance. It is the purpose of this invention to 
provide a novel mechanism for accomplishing 
this movement and for controlling it. 

Referring particularly to Fig. 2, it is seen that 
the cylindrical Surface 9 forms the Outer surface 
of an eccentric member 22 which is journaled on 
a shaft 23 the center of which is removed from 
the center of the cylindrical Surface f 9. Thus, 
rotation of the eccentric member 22 about the 
shaft 23 will raise or lower the center 24 of the 
surface 9 and tilt the rocker arm to increase or 
decrease the clearance. Projecting from the ec 
centric at one side of the rocker arm 8 is an 

20 

25 

30 

35 

40 

45 

50 

  



10 

15 

20 

25 

30 

35 

40 

.45 

50 

55 

85 

70 

s 

arm member 26 against which bears the end 27 
of a lever 28. This lever is mounted on a pivot 29 
which in turn is supported by a rocker arm box 
3f bolted to the Side of the crankcase in opera 
tive adjacency to the camshaft and valve tappet 
or stem. The box 3 serves also to support the 
Shaft 23 in Suitable bearings, not shown, and has 
projecting inwardly therefrom an arm 32, the 
purpose of which Will later be evident. The con 
struction shown permits the removal from the 
engine, as a unit, of the entire rocker arm and 
the mechanism for automatically maintaining 
the desired clearance in the valve mechanism. 

Between the arm 32 and the lever 28 is located 
a resilient member, Such as a Spring 33, which 
normally tends to oscillate the lever 28 in 
a counter-clockwise direction about the pivot 29. 
This rotation of the lever causes the arm 27 
thereof, to bear upwardly against the nose 26 pro 
jecting from the eccentric and tends to cause a 
clockwise rotation of the eccentric about the shaft 
23. This latter rotation in turn tends to move 
the center 24 of the cylindrical Surface 9 down 
Wardly and tends to cause the locker airn 8 to 
move to a position in Which there is a mininum 
clearance between the camshaft, the rocker arm, 
and the tappet, or valve stem, in case the tappet 
is omitted. Thus, we have a resilient yieldable 
member 33 continually urging the parts of the 
valve operating mechanism into a reduced clear 
ance relationship. 
When the can shaft, 3 tries to open the valve, 

the rocker arm f8 is urged against the end of the 
valve tappet or valve Stem and, because of the 
resistance due to the Valve Spring 6, there is a 
tendency for the right-hand end of the rocker 
arm to push the cylindrical Surface f9 upwardly, 
rotating the eccentric 22 about its center on the 
shaft 23. Such upward movement of the Surface 
9 is, of course, undesirable because it brings a 
reduction in the valve opening movement. Such 
upward movement of the Surface must be resisted 
and to provide Such a resistance I use a mass 34, 
the inertia of which is sufficient to resist such 
movement. In order that a small mass may 
have Sufficient inertia, effect, I mount a mass 34 
at a considerable distance from the pivot 29 of 
the lever 28 and I make the arm 27 of the lever 
as short as is possible. Thus, when the camshaft 
3 tends to rotate the eccentric 22 in a counter 

clockwise direction about the center of the rocker 
arm shaft 23, the nose 26 of the eccentric tends 
to rotate the lever 28 in a clockwise direction 
about the pivot point 29. This movement is re 
Sisted by the inertia, of the Weight 34. 

It is evident that the only essential element of 
the arrangement of the parts is that the spring 33 
be so located with respect to the nose 26 on the 
eccentric as to tend to reduce the clearance in 
the valve mechanism and that the movement of 
the mass 34, which opening of the valve tends 
to cause, be resisted by inertia of the mass. 
Thus, there is no necessity for having the mass 
34 located in Such a way that gravity Will tend 
to reduce the clearance in the valve mechanism. 
I have, however, shown the parts arranged in 
Such a Way that the gravitational attraction for 
the mass 34 will assist the Spring 33 in reducing 
the clearance in the valve mechanism when the 
valve mechanism is at rest, that is to say, after 
the Valve has been opened. 
Under certain circumstances, it is conceivable 

that the Spring 33 could be dispensed with if the 
weight 34 were so located with respect to the pivot 
point 29 that gravity would be able to effect a 
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decreased valve clearance. However, in high 
speed engines, it is preferable to rely primarily 
on the spring 33 to reduce the clearance in the 
valve opening mechanism and to rely on the in 
ertia of the mass 34 to maintain this reduced 
clearance during opening Operation of the mech 
anisin. 
The above described construction operates, 

during the closing movement of the valve and 
during idle operation of the valve mechanism, to 
decrease the clearance, by means of the lever 28 
and the eccentric 22, which latter also may be 
considered as a lever, both levers being urged by 
the spring 33 to move the rocker arm 8 into a 
minimum clearance position. If the engine, and 
consequently the valve Stem f A, is cold, the Spring 
33 will be able to take up considerable clearance, 
but as the Valve Stem 4 warms up and expands 
axially, it will have a tendency to compress the 
spring 33 through the Several levers. The spring 
33 is designed and installed in Such a way that 
its strength is insufficient to overcome the valve 
closing tendency of the valve Spring f6. Thus 
the eccentric is rotated counter-clockwise upon 
warning up of the engine and no riding of the 
valve Will OCCur. 
While I have herein described in Some detail 

a specific embodiment of my invention, which I 
deem to be new and advantageous and may spe 
cifically claim, I do not desire it to be understood 
that, my invention is limited to the exact details 
of the construction, as it will be apparent that 
changes may be made therein without departing 
from the Spirit or Scope of my invention. 

:aving thus described my invention, what I 
claim and desire to Secure by Letters Patent is: 

... In an intermittent valve opening mechanism, 
a valve, a can actuated means associated there 
With to open said valve, means including a plu 
rality of levers to position said opening means in 
unvarying close relation to said valve after open 
ing thereof, and a maSS of Sufficient inertia asso 
ciated With said levers to maintain said parts in 
Said close relation during Subsequent opening 
noVement of Said mechanism. 

2. In a valve gear mechanism, a valve tappet 
actuating rock lever, and fulcrum means for the 
rock lever comprising a rotatably mounted ec 
centric bushing and a weighted control member 
acting Solely as an inertia device disposed in rela 
tion with the bushing to retain it in a position 
Whereby the rock lever is maintained in con 
tinuous contact with the tappet, 

3. In an engine, valve gear mechanism com 
prising a cam, a tappet Spring pressed toward the 
can, a rock lever having a free end intermediate 
the can and the tappet, a pair of shafts fixed to 
the engine, a bushing having a projecting arm 
rotatably mounted eccentrically on one shaft, said 
rock lever being journaled on the bushing, a lever 
fulcrumed on the other shaft, said lever having 
One end engaging the bushing arm, a weight fixed 
to the other end of the lever, the inertia of said 
weighted lever co-acting with the arm to retain 
the bushing in a position to maintain the rock 
lever in constant contact with the tappet, and a 
spring carried by the engine and exerting pres 
Sure against the lever to apply a force thereto in 
a direction to have the same effect on the bushing 
as that resulting from the inertia, of the weight. 

4. In a valve gear, a cam, a tappet spring 
pressed toward the cam, a rock lever intermedi 
ate the cam and the tappet, a fixed lever sup 
porting shaft, a bushing rotatably mounted ec 
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centrically on the shaft, said lever being mounted 5 
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On the bushing, an arm extending from the bush 
ing, a lever having one end engaging Said arm, 
and a mass on the other end of the arm, said 
weighted lever exerting continuous pressure 
against the arm in a direction to hold the bear 
ing in a position on its shaft maintaining the rock 
lever in constant contact with the tappet. 

5. In a valve mechanism, the combination of a 
spring-closed valve, means for opening the Valve, 
reversible take-up means between the valve open 
ing means and the valve, and means including an 
inertia element tending to resist, Solely by its 
inertia, action, the displacement of Said take-up 
mechanism during the opening movement of the 
Valve. 

6. In an internal combustion engine, the com 
bination with the engine valve, the can shaft for 
operating the valve, and an intermediate device 
between the can Shaft and the valve, of a clear 

3 
ance take-up mechanism operating in conjunc 
tion with said intermediate device and comprising 
a lever arm, a weight thereon, resilient means as 
Sociated with the lever arm tending to decrease 
the valve clearance, and connections between the 
lever arm and said intermediate device whereby 
the weight by reason of its inertia forms the prin 
cipal element maintaining the Valve clearance 
substantially constant. 

7. A clearance take-up device for a valve mech 
anism including a can shaft and a valve, said 
device comprising a lever connected to said mecha 
nism, resilient means connected to Said lever tend 
ing to reduce the clearance in the mechanism, 
and a mass of Sufficient inertia Operating in Con 
nection with said lever to resist any tendency 
undesirably to increase said clearance during Op 
eration of the mechanism, 

MILTON TIBEBETTS, 
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