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This invention relates to the valves of inter 
nal combustion engines and particularly to means 
for Operating the rocker arm of a valve-in-the 
head motor. 
The general object of the present invention 

is to provide means for automatically shifting 
the rocker arm with relation to the operating 
can and to the valve stem so that at all times 
any gap betWeen the end of the rocker aim and 
the valve stem may be automatically kept closed 
to thus hold the extremity of the rocker arm or 
tappet in close engagement at all times with the 
valve stem and to eliminate the noise caused by 
the impact of the rocker arm against the valve 
stem. 
A further object is to provide a construction 

of this character wherein the fluid pressure acts 
to Secure this take-up action. 
Other objectS Will appear in the course of the 

following description. 
Our invention is illustrated in the accompany 

ing drawing, wherein:- 
Figure 1 is a side elevation partly in Section 

of a rocker arm, a valve Stein and the can rod 
for operating the arm, the parts being shown 
in a position wherein the extremity of the tap 
pet or arm is spaced from the valve stem; 
Figure 2 is a like view to Figure 1 but show 

ing the operation of the take-up means and show 
ing the gap between the valve stem and the tap 
pet arm closed; 

Figure 3 is a section on the line 3-3 of Fig 
lure 2. Referring to these figures, 10 designates a valve 
stem of an internal combustion engine. This 
valve stem is shown diagrammatically as the 
particular character of the valve stem has no in 
mediate bearing on the present invention. 11 
designates the usual can rod by which the usual 
rocker arm is Oscillated, this can rod being ac 
tuated by a cam not shown and at its upper end 
being provided with a fork 12 designed to be 
connected to the rocker arm and With a nut 13 
whereby this adjustment may be made. So far 
all of the parts which we have described are old 
and Well-known. The rocker arm 14 may be of 
any suitable type and at one end is formed on 
its under face with the rounded boSS 15 adapted 
to engage with the extremity of the stem. This 
rocker arm is oscillatably mounted upon an oil 
pipe 16 having an outlet port 17. The oil pipe 
is connected to any suitable source of fluid un 
der pressure and it is to be understood that there 
are as many rocker arms mounted upon the oil 
pipe as desired. 

(CI. 123-90) 
In order to automatically and yieldingly hold 

the end of the rocker arm at all times against 
the valve stem and take up any gap between the 
upper end of the waive stem and the b0SS of the 
rocker arm, we form in Cain rod engaging end 
of the rocker arn the bearing 18 and dispose 
Within this bearing the eccentric 19. This eccen 
tric is rotatably mounted on a pin 20 which ex 
tends into the forks of the clevis 12. In the 
drawing a designates the center of the bearing 16 
and b the axis of the eccentric in the center of 
pin 18. The eccentric is formed upon a portion of 
its periphery with the gear teeth 21, these teeth 
extending radially with reference to the center 
of the eccentric. The bearing 18. Opens into a 
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dowiiWardly and for Wardly inclined chamber 22. 
Formed in the rocker arm immediately beneath 
the port 17 is a second chaniber 23 into which the 
port 17 opens, this second chamber being con 
hected to the botton of the chamber 22 by ineans 
of the passage 24. A valve seat is formed at the 
lower end of the chanaber 22 and a ball valve 25 
is disposed on this valve seat. Any check valve 
may be used for this purpose, the purpose being 
to allow the entrance of liquid into the lower end 
of the chamber 22 to prevent the rearward move 
inent of the liquid. The outer end of the chamber 
23 is closed by a plug 26 and disposed Within the 
chamber 22 is a movable rack 27 having teeth 
which engage With the gear teeth 21. 

For the purpose of shifting the rack 27 out 
Ward, We disposed. Within the chamber 22 the coiled 
compression Spring 28 which does not bear against 
the check valve but Surrounds the check valve 
and beairs against the end of the chamber ex 
teriorly of the check valve. This spring 28 at 
its outer end is disposed within the recess in the 
inner extremity of the rack 27 and urges this 
rack out Ward. This Spring in addition to the 
weight of the rod 11 acts to urge the piston or 
rack 27 outward and the oil in the chamber pre 
vents a return movement of the rack 27. 
The Operation of this mechanism is as foll 

loWS:-in Figure 1, the cam rod 11 is about to 
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move downward on its initial stroke. The centers 00 
d and b of the eccentric bearing and of the pin 20 
are in an approximately horizontal plane with 
relation to each other. As the push rod moves 
downward, the pin 20, which is free to rotate and 
the eccentric mounted thereon will move to the 105 
position shown in Figure 2 with the center b 
of the pin disposed below the center a of the 
eccentric. The eccentric, in other words, will 
rotate from the position shown in Figure 1 to 
that shown in Figure 2. This rotation of the ill.0 
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eccentric will be secured by the outward pressure 
of the Spring 28 as heretofore stated. AS Soon 
as the rack 27 has moved outward, the oil Will 
flow into the chamber 22 and will be trapped in 
there by the check valve 25. 
As the can rod 11 moves downward, therefore, 

, the pressure behind the rack 27 will cause it to 
move outward toward the position shown in Fig 
ure 2 and this will rotate the eccentric SO as to 
lift the eccentric end of the rocker arm 14 and 
depress the toe of the rocker arm to bring it in 
contact with the valve stem 10. Thus as the cam 
rod descends, the left hand end of the rocker 
arm, as shown in Figure 1, will also move down 
Ward and the Small gap between the boss on the 
left hand end of the rocker arm and the valve 
stern will be closed. Thus when the can rod has 
fully descended, the opposite end of the rocker 
arm will still bear against, though it will not 
depress, the valve stem 10. 
11 rises, however, the oil which has been trapped 
by the check valve within the chamber 22 will 
prevent any reverse movement of the rack 27 
and, therefore, the upward movement of the cam 
rod 11 will depress the toe of the rocker arm and 
depress the valve stem. 

It is to be understood, of course, that if at any 
time there is a gap formed between the toe of 
the rocker an and the valve stem, the pressure 
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behind the rack will cause the further outward 
movement of the piston-like rack 27 which will 
turn the eccentric still more, thus taking up the 
gap. Thus the rack will at all times be urged 
upward and any wear will be constantly taken up 
and the rocker arm held in contact With the 
valve stem 10, thus eliminating any noise due to 
an impact between the right hand end of the 
rocker arra and the valve stem and taking up all 
play between these parts. 
Of course, it will be understood that the valve 

stem 10 is urged upward by the usual Spring which 
holds the valve to its seat, and the pressure within 
the oil pipe 16 is not sufficient to cause any 
depression of this valve stem 10 against the action 
of the spring. It is only when a gap is formed 
between the toe of the rocker arri and the valve 
stem that the liquid under pressure acts to force 
the rack outward. 
While We have heretofore referred to this device 

as being particularly adapted for use in connec 
tion. With the tappets or rocker arras of internal 
combustion engines, we do not wish to be limited 
to this as the invention might be used on any 
power driven mechanism where a rocker arm or 
tappet is necessary and where a take-up between 
the rocker arm and tappet rod is required. 

When the cam rod 
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Such mechanism is often used in pumps and 
steam engines. 
While we have illustrated certain details of con 

struction and arrangements of parts, it will be 
understood that many minor changes might be 
made in the details without departing from the 
spirit of the invention as defined in the appended 
claim.S. 
We claim:- . . . . 
1. In a structure of the character described, a 

stem, an Oscillatable rocker arm coacting there 
With, an oil feed pipe having oil therein under 
pressure and on which the rocker arm is mount 
ed for OScillation, One end of said arm approxi 
mating the stem, the opposite end of the arm 
having a bearing, an eccentric disposed in the 
bearing and having gear teeth, a push rod hav 
ing a pin upon which the eccentric is mounted 
for rotation, the eccentric having its axis dis 
placed radially relative to the axis of the bearing, 
the rocker arm being formed to provide a cham 
ber intersecting said bearing, a rack disposed in 
Said chamber and constituting a piston, the rack 
engaging the teeth on the eccentric, said cham 
ber at its inner end having communication with 
the oil feed pipe, a check valve in the inner 
end of the chamber permitting the inflow of lic 
uid into the chamber but preventing the outflow 
thereof, and a Spring urging the rack out Ward. 

2. In an engine, a valve, a valve stem, an oscil 
lating rocker arm coacting therewith, an oil feed 
pipe on which the arm is mounted for oscilla 
tion, one end of the arm approximating the valve 
stem, the opposite end of the airn having a square 
bearing, an eccentric disposed in said bearing 
and having teeth on its periphery, a cam rod hav 
ing a pin upon Which the eccentric is mounted 
for rotation, the axis of the eccentric being dis 
placed radially relative to the axis of the bear 
ing, the rocker arm being formed to provide a 
chamber interSecting said bearing, a piston-like 
member disposed in the chamber and having rack 
teeth engaging with the teeth on the eccentric, 
the rocker arm being formed to provide a sump 
cominunicating with the interior of the oil pipe, 
the Sump communicating with the inner end of 
the chamber, a check valve disposed at the in 
ner end of the charnber and permitting the flow 
of liquid from the Sump into the chamber but 
preventing the reverse flow thereof, and a spring 
disposed within the inner end of the chamber 
and bearing against the inner end of the piston 
like member and urging it OutWard. 

HARRY H. WELLS. 
EDWARDE. BrowN. 
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