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My present invention relates to valve op 
eating mechanism for internal combustion 
engines, the particular object being to pro 
vide mechanism which will not require ad 
justment of the clearance between the valve 
lifter and valve stem after assembling or 
after grinding the valves as has heretofore 
been necessary and also which will do away 
with the noises caused by the valve lifter 
striking the valve stem. As is well known 
to those skilled in the art, the blow struck by . 
the valve lifter on the lower end of the valve 
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stem is one of the chief causes of noise in an 
internal combustion engine. This is par 

5 ticularly the case in internal combustion 
engines having overhead valves and cam 
shafts adjacent the crank shaft since large 
clearances are necessary owing to the large 
amount of expansion in internal combustion 
engines running at high temperatures. It 
is also well understood that in V-type en 
gines the work of adjusting the valve lifters 
after the valves have been ground occupies 
as much time as or more than the work of . 
grinding the valves. It is also understood 
that this adjustment requires great skill and . 
must be done very carefully, otherwise the 
engine will 
noisy. 
Attempts have been made to overcome 

these difficulties by interposing a column of 
lubricating oil between the valve lifter and 
the valve stem but such attempts have not 
been successful chiefly because no effective 
means of keeping the column of oil supplied 
with the varying quantities required has 
been devised. · · 
The device embodying my invention is 

applicable both to L-head and T-head en 
gines as well as to overhead valve engines, 
but since the problem of noise is particu 
larly serious in overhead valve engines, and 
since, by increasing the length of the oil 
column, it is possible to do away altogether 
with the long push rod and rocker arms. 
I have shown my invention in its preferred 
form as embodied in an engine having over 
head valves. . - - 
The invention will be fully understood 

from the following description when taken 
in connection with the accompanying draw 
ings, and the novel features thereof will be 
pointed out and clearly defined in the claims 
at the close of this specification. 

Referring now to the drawings: 

not operate properly or will be will now be described are arranged in pairs, 

Fig. 1 is a section of an internal combus 
tion engine having overhead valves equipped 
with a valve gear embodying the invention. 

Fig. 2 is a section on a larger scale show 
ing one valve and connected parts. 

Fig. 3 is a section on line 3-3, Fig. 1, 
showing two adjacent valve lifters together 
with the casing in which they operate and 
the cam Fig. 4 is a side elevation of the casing in 
which the valve lifters operate. 

Fig. 5 is a section online 5-5, Fig. 4. 
Fig. 6 is a section on line 6-6, Fig. 4. 
Fig. 7 is a section on line 7-7, Fig. 4. 
Fig. 8 is a diagram illustrating the action 

of the parts. th ? 
Fig. 9 is a section showing my invention 

as applied to an L-head motor. 
Referring now to the drawings, and par 

ticularly to Fig. 1, there is shown at A a 
cylinder block, and at B the removable head 
casting. A camshaft is shown at C; two 
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cams being shown at D and E. (see Fig. 3). 
One inlet valve is shown at F and one ex 
haust valve at G. These parts are of ordi 
nary construction, except as stated in the 
claims, and form no part of my invention. 
The valve operating mechanisms which 

the valve operating mechanism for each 
valve being in part dependent for its opera 
tion on the other valve operating mechanism 
of the pair. - 
At His shown a pipe leading to the lubri. cating system of the engine (not shown) and 

supplying the valve operating mechanism 
with a continuous supply of oil under pres 
???? 
At 11 is shown a casing mounted on the 

cylinder block and having within two cylin 
drical bores 12 in which operate valve lift 
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ers 13 and 14. In the drawings as shown, , 
each casing 11 has two cylindrical bores 
therein the whole being arranged for the 
operation of a pair of valves. It will be 
understood, however, that I do not limit my 
self to this construction since, if more con 
venient, multiples of this unit may 
formed in a single casting. The valve lift 
ers 13 and 14 are supplied with cam rolls 15 
and 16 in the well known manner, and the 
said rolls are held against the cams by 
springs 17, the upper end of each spring 
resting against a shoulder a, in the casing 
and the lower end resting against a shoulder 
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b. on the valve lifter. Each valve lifter is 
turned down, as shown at c, to form an an 
nular space, below and above which are cy 
lindrical portions which fit tightly in the 
bore of the casing. Each bore is supplied 
with three annular enlargements of oil 
grooves; those in the right-hand bore which 
operate the inlet valve being marked 18, 19, 
and 20, while those in the exhaust valve bore 
are marked 21, 22 and 23. It will be seen 
that the top grooves are therefore designated 
18 and 21, the middle grooves are designated 
19 and 22 and the lower grooves are desig 
nated 20 and 23. The sections shown in 
Figs. 5, 6 and 7 are taken on horizontal 
planes through the three 'sets of oil grooves; 
thus Fig. 5 is taken through the bottom oil 
grooves 20 and 23, Fig. 6 is taken through 
the middle oil grooves 19 and 22 and Fig. 7 
is taken through the top oil grooves 18 and 
21. The pipe H leading from the pressure 
lubricating system of the engine enters 
through a port 24 which branches, as shown 
at 25, to connect with the lower oil grooves 
20 and 23 of each bore. 
19 and 22, respectively. on each bore are con 
nected with the top grooves 21 and 18 of 
the opposite bore by passages which will be 
clearly seen by an examination of Figs 3 to 
7, inclusive, and the diagram which is shown 
in Fig. 8. Thus the middle groove 19 of the 
right-hand bore is connected with the top 
groove 21 of the left-hand bore by horizona. 
tal passages 28 and 29 and the vertical bore 
27. Likewise the middle groove 22 of the 
left-hand bore is connected with the top 
groove 18 of the right-hand bore by the 
horizontal passages 30 and 31 and the verti 
cal passage 26. The arrangement of these 
passages in simplified form will be readily 
understood from an examintion of the dia 
gram comprising Fig. 8. The turned-down 
portions c on the valve lifters act as valves 
which connect the lower oil grooves 20 and 
23 with the middle oil grooves, 19 and 22 at 
certain times during their travel. The effect 
of this is to connect the source of oil supply from the lubricating system under pressure 
with the top oil groove 18 or 21 depending 
upon the position of the valve lifters. The 
top of the valve lifter when in its lowest po 
sition is slightly below the top of the upper 
oil groove so that this oil groove then opens 
into the space above the valve lifter. The 
spaces above the tops of the valve lifters, 
designated 6 and 7, respectively, consitute 
the oil column by which the valve stem is 
moved. In the form shown in Figs. 1 to 3, 
this oil column extends through the pipes 32 
and 33 passages 35 and into the chamber 36 formed in the cover 37, thereby exerting 
pressure on the end faced of the valve stem 
38. In the form shown in Fig.9, however, as will be later explained, the oil column is very short, being designated 40. The length 
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of the oil column is clearly dependent on the 
distance between the valve lifter and the 
valve stem and it is one of the advantages 
of the system embodying my invention that 
the lifter and valve stem can be placed at 
any desired distance apart, since the oil col 
umn can be contained within any connect 
ing pipe or passage. and being flexible, the 
design is not affected by the necessity of pro 
viding a mechanical connection between the two parts. 
The mechanism above the oil column as 

embodied in an overhead valve mechanism 
will now be described. 
The valve stem 38 slides in a tubular guide 

39 in the head casting B. The upper end of 
the valve stem is provided with an enlarged 
cylindrical member 41 forming a plunger or . 
piston which slides in a hollow valve spring 
cage 42. The piston 41 fits an upper cylin 
der portion 420 of the cage 42, which cylin 
der portion is open at its upper end to the 
chambers 36 and at its inner end is enlarged 
or counterbored, as shown at 421. The cage 
42 screws onto a thimble 43 and has a shoul 
der e seating against a gasket 44 having a 
ground spherical face f which contacts with 
a complementary spherical face or seat in the 
head casting B. Within the thimble 43 and 
valve cage 42 is a valve spring 46, one end 
of which seats against the inturned shoulder 
g of the thimble 43 and the other end of 
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which seats against a washer 45 secured to 
the valve stem. It will therefore be seen 
that the valve spring 46 tends to hold the 
valve closed and that the ground seat f be 
tween the head and the washer 45 permits 
the valve cage 42 to adjust itself so that the 
bore within which the plunger 41 moves will 
be perfectly alined concentrically with the 
axis of the valve stem 38. The joint at e 
is also a ground joint. The spherical joint 
f takes care of misalignment and the flat 
joint at e takes care of eccentricity. 
At 47 is shown a bleed port which car 

ries away from the interior of the valve cage 
42 any oil which may leak by the pistol 41. 
It will therefore be seen that there is no oil 
pressure within the valve cage 42 and there 
fore the pressure exerted by the oil on the 
face d of the piston tends to compress the 
spring 46 and open the valve. 

It will be understood that the structure. 
of the exhaust valve G is the same as that 
of the valve F and that the column of oil 
leading to the exhaust valve is enclosed 
within the pipe 33. · · 
The operation of the valve mechanism em 

bodying my invention is as follows: Oil 
under pressure from the lubricating system 
enters through the pipe h and passes 
through the port 24 and the ports 25 to the 
lowest oil grooves 20 and 23. When the cam 
E is raising its valve lifter 13 as shown in 
Fig. 3, the turned-down portion a connects 
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the oil groove 20 with the oil groove 19 and 
oil flows freely from the lubricating system 
into the passage 28, vertical passage 27, pass 
age 29 to the upper oil groove 21 of the 
other valve-lifter 14. At this time the valve 
lifter 14 is in its low position and the ex 
haust valve G is closed. The oil therefore 
fills the oil pipe 33 and chamber 36 if it 
is empty or supplies any deficiency if there 
has been any leakage, but the pressure ex 
erted by the lubricating system is not suf 
ficient to compress the spring 46 and open 
the valve. Thereafter, the revolution of the 
can shaft causes the cam E to permit the 
valve lifter 13 to diop, the cam D still hold 
ing the cam lifter 14 in substantially the 
same position. The can lifter 13 reaches its 
lowest position before the cam lifter 14 
starts to rise, and the turned-down portion c 
drops below the lower edge of the middle 
groove 19, so that the valve lifters are then 
in the position shown in the diagram form 
ing Fig. 8. At this time the oil passage 
from the lubricating system to the oil column 
above the cam lifter 14 is closed, and this 
takes place before the can lifter 14 begins 
to rise. Thereafter, the cam lifter 14 rises, 
pushing the oil column ahead of it and lift 
ing the valve, but since the other cam lifter 
has cut off communication with the lubricat 
ing system, none of the oil can be pushed 
back into the lubricating system, and the ac 
tion in lifting the valve is positive. At the 
next revolution of the camshaft the valve 
lifters assume the reverse positions, and the 
lubricating system supplies oil through the 
ports 30, 26 and 31 to the upper oil groove 
18 on the inlet valve-lifter 13. At the same 
time the lifter 14 rises above the top of the 
upper oil groove 21 of the exhaust valve 
lifter, and raises the column of oil in the 
pipe 33 between the end of the lifter and 
the end of the valve stem, and opens the 
valve. It will therefore be seen that when 
one valve lifter is pushing up the oil column 
to open its corresponding valve, the other 
valve lifter is down and is being supplied 
with oil to replace any deficiency caused by 
leakage, or otherwise. It will also be seen 
that the lifters operate not only to lift the 
columns of oil, but also as a slide valve to 
make the connections between the ports 
necessary to accomplish the replenishment 
of the oil column for the adjacent valve. 
The extent of opening movement of each, 
valve is limited by the length of the cylinder 
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420 between its upper end and the counter 
bore 421, since, if the piston 41 be driven in 
wardly too far, said counterbore. will pro 
vide a by-pass through which the oil from 
the chamber 36 may escape around the pis 
ton to the interior of the cage 42 and be 
exhausted through the bleed port 47 

Referring now to Fig. 9, I have shown 
therein my improved valve mechanism as 
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applied to an ordinary L-head engine having 
the inlet and exhaust, valves on the same 
side. The construction of the valve lifter 
is exactly the same as that already described 
in connection with Figs. 1 and 3 to 8 in 
clusive. In this construction, however, the 
valve steni S is provided at the lower end 
with a piston 50 operating in the upper end 
of the bore of the lifter casing 51. Between 
the lower end of the plunger 50 and the up 
per end of the valve lifter 52 is a space 40 
within which is the oil column which trans 
mits the movement of the valve lifter to the 
valve stem. This oil column as will be seen 
is very small indeed and the valve li?ter is 
So near to the lower end of the valve stem 
that in case there should be a failure of the 
lubricating system to supply oil to the valve 
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mechanism the lower end of the valve stem 
would rest on the upper end of the lifter 
and the mechanism would still operate 
through with a reduced valve opening. This 
is an innportant feature of this embodiment 
of my invention, because failure of the oil 
column resulting from leakage or other 
wie will not interrupt the action of the 
valve mechanism. Furthermore it makes it 
possible to start the engine even though the 
oil columns are empty. 
From the foregoing it will be seen that 

the mechanism embodying my invention 
provides a continuous supply of oil for the 
replenishment of the oil columns and at the same time affords a substantially rigid con 
nection between the valve lifter and the 
valve stem without the presence of a clear 
ance which necesarily results in objection 
able noise. It will also be seen that the 
mechanism automatically compensates for 
any change in adjustment and therefore after 
the valves are ground or the parts have been 
assembled, no adjustment of the valve lifters 
is required, thus doing away with at least 
half the labor resulting from valve grinding. 
Moreover, the arrangement in pairs, in 

consequence of which the oil column over 
one valve lifter is being replenished by the 
action of the other valve lifter, makes it pos 
sible to attain the full lift of the valve in 
every instance, which is a great improve 
ment over constructions heretofore i at 
tempted in which some of the oil in the oil 
column is pushed back into the lubricating 
system, thereby cutting down the amount. 
which the valve is lifted. In my present 
device, this does not take place. because com 
munication with the lubricating system is 
completely cut off before the valve lifter be 
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gins to push the column of oil up. There 
fore, since at this time. none of the oil can 
escape, the movement of the valve lifter 
produces an equal movement of the valve 
Sten. 

It will also be seen that while the ar. rangement of parts in pairs, so that one oil 
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column is being replenished while the other 
oil column is acting to operate the valve, is 
desirable, it is not necessary to have the 
valves themselves on the same side of the 
engine as the valve lifters. Furthermore 
the invention is capable of embodiment in 
various other forms or arrangements, thus 
making possible greater flexibility in the de 
sign of the engine than has heretofore been 
possible where it has been necessary to have 
a direct mechanical connection between the 
valve stem and the valve lifter. 
What I claim is: 
1. The oil operated valve mechanism in 

which cooperating ports in a valve lifter and 
the casing thereforestablish communication 
between a source of oil supply under pres 
sure and the oil space between another lifter 
and its cooperating valve stem whereby one 
lifter acts as a valve to control the supply 
of oil to the oil space of another lifter dur 
ing the idle period of the latter. 

2. The oil operated valve mechanism for 
a pair of valves in which cooperating ports 
in a valve lifter and its casing act as a valve 
to control the flow of oil from a source of 
oil supply under pressure to the oil space 
between another lifter and its cooperating 
valve stem, while ports in the latter lifter - 
and its casing control the flow to the oil 
space between the first mentioned lifter and its cooperating valve stem. 

3. The oil operated valve mechanism for a 
pair of valves in which cooperating ports in 
a pair of adjacent valve lifters and the cas 
ing for them alternately act as valves so 
that oil from a source of oil supply under pressure is alternately supplied to the spaces 
between said valve lifters and the valves 
operated by them. - 

4. In combination, a casing having there 
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in two bores each with three oil grooves 
about them, and having passages connecting 
a groove of one bore with a groove of an 
other bore, and having a passage leading 
from a source of oil supply under pressure 
to one of the grooves of each bore, valve 
lifters in each bore each having a port which 
in one position of the lifter will connect 
two adjacent grooves, said casing also form 
ing at least in part a space to contain an oil 
column to support the valve stem, said parts 
being alranged so that the oil column space 
for one valve lifter will be connected by the 
port in the other lifter with the grooves in 
its bore and thereby with the source of oil Supply. 

5. The oil operated valve mechanism for 
a pair of valves in which cooperating ports 
in a pair of adjacent valve lifters and the 
casing for them alternately act as valves so 
that oil from a source of oil supply under 
pressure is alternately supplied to the oil 
spaces between the valve lifters and the 
valves operated by them, said ports being 
arranged so that the communication between 
the source of oil supply and the oil space 
is wholly cut off before the valve lifter be 
gins its lifting movement. 

6. In combination with a lifter and a 
casing therefor, a valve chamber, a passage 
connecting said casing and said valve cham 
ber, a valve stem and a cage containing the 
spring within the chamber, there being a 
combined flat and spherical joint between 
the cage and its seat so that the cage can 
adjust itself to the position of the valve 
stem. 

In testimony whereof I affix my signa 
ture. 

OTIS C. FUNDERBURK. 
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