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- Carl T. Doman, Geddes, N. Y., assignor to Air 
...', cooled. Motors Corporation, Syracuse, N. Y., a 
... corporation of New York. 

This invention relates to lubricating systems 
for the valve mechanisms of internal combustion engines, which engines also embody hydraulic 
valve lifters operated by the cam shaft to open 
the spring-seated intake and exhaust valves. 
The valve lifters are kept under hydraulic pres 
sure to maintain zero clearances in the valve 
mechanism at all times and under all conditions 
and have a pumping action, and hence are con 
stantly releasing or pumping out excess, oil. It 
has for its object a method of lubricating and 
means, as the tubes housing the push rods, for 
conducting the excess oil to the movable parts 
of the valve mechanism, as the rocker arms of 
overhead valve mechanism and maintaining a 
reservoir of oil available for splash lubrication. 
The invention consists in the novel features 

and in the combinations and constructions here inafter set forth and claimed. . . 
In describing this invention, reference is had to the accompanying drawings in which like char 

acters designate corresponding parts in all the 
views. . . . . . . . . . 
Figure 1 is a fragmentary sectional view of a 

horizontally opposed, internal combustion engine 
of the valve-in-the-head type. 

Figure 2 is a plan view of the head of one of 
the engine cylinders, the cover or casing for the 
rocker arm mechanism being removed." 

Figure 3 is a fragmentary sectional view, part 
ly in elevation, taken approximately onlines 
3-3, Figure 1. . . . . . . . . . . . 

Figure 4 is a detail view of one form of hy 
draulic valve lifter. - designates a cylinder of one bank of cylin 
ders of a horizontally opposed or flat engine; 2 
the piston working in the cylinder; 3 the con 
necting rod; 4 the crank on the crank shaft 5. 
The crank shaft 5 is suitably mounted in the 
crank case 6 of the engine. 7 deignates the cam 
shaft mounted in the crank case and geared to 
the crankshaft in any suitable manner. 8 and 9 
designate intake and exhaust poppet valves in 
the head if 0 of the cylinder, these being closed 
when the opening force of the valve mechanism 
is released in the usual manner against their 
seats by springs, as it. The head is formed with 
intake and exhaust ports X and Y in any suit 
able manner. The valves are operated by valve 
mechanism including movable members here. 
shown as rocker arms 2 and 3 suitably pivoted. 
between their ends on the head to and operated 
through mechanism, as push rods, from the can 

4 is a cover or casing on the head 0. 
for the rocker arms 2, 3, and in this construc 
shaft. 
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tion forming a reservoir or sump for oil, which 
is splashed during the rocking of the rocker arms 
in the casing to lubricate the pivotal and other 
points of the valve mechanism. 

5 designates hydraulic valve lifters, which co 
operate with cams on the camshaft 7, the mo 
tion of these lifters being transmitted to the 
rocker arms for the intake and exhaust valves 
by push rods 6 and IT respectively. The con 
struction of the valve lifters forms no part of 
this invention, and they are pertinent to this 
invention, in so far as they have a pumping ac 
tion, and the oil pumped thereby or expelled or 
leaking therefrom under the pumping action is 
conducted to the casing or cover 4. The valve 
lifter here shown comprises an outer tubular 
member 8, which is slidably mounted in the 
passage or bore 9 or 20 in the crank casing, an 
inner cylinder or plunger chamber 2 fixed in 

20 the outer member 8 and having a plunger 22 
therein, which thrusts against the end of the 
push rod. 6 or f7, the chamber in which the 

25 

30 

35 

40 

45 

50 

plunger works communicating with the interior 
of the outer member 8 through a check-valve 
controlled passage 23. The plunger chamber 2f" 
opens into a second chamber or compartment 24. 
in the outer member 8 and into which the oil 
discharges or leaks from one side of the plunger 
22 to the other, during the operation of the lift 
er and the valve mechanism. The outer mem 
ber 8 is also formed with inlet passages 25 
through which oil under pressure passes from a 
feed passage 26 in the wall of the crankcase and 
with ducts 26, 26b leading therefrom and open 
ing at 27 into the bores in which the valves lift 
ers 5 are mounted. Pressure is applied to the 
oil in the passage 26 in any suitable manner. 
The oil passes from the crank case through the 
passage 26 and into the valve lifters through the 
passages 25 and also through the check-valve 
controlled passages 22 into the plunger cham 
bers or cylinders 2 where it acts on the plunger 
to always take up any lost motion that would 
otherwise occur, due to variations in clearances 
between the push rods and the rocker arms and 
the rocker arms and the valve stems, or in other 
words, to maintain a zero clearance. As the 
valves seat under their springs f, some of the 
oil will be forced or caused to leak past the 
plunger 22 into the chamber 24. This leaking 
action is in effect a pumping action, which is con 
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stantly taking place and building up during the 
operation of the engine, so that oil is being ex 
pelled at all times into the chamber 24 and ex 

  

  

  

  



pelled from the bore 9 during the reciprocation 
of the lifter by the cam shaft. 
There are valve lifters 5 for the intake and 

exhaust valves, one for each, and these are ar 
ranged in the passages 9 and 20 respectively, 
which are located side by side. The duct. 27 is 
common to the two passages in the valve lifters 
and is located in the separating wall between the 
two passages or bores 9, 20. 
The head ?o of the cylinder is formed with a 

laterally or downwardly projecting flange 28 in 
the flat engine construction illustrated, the 
flange extending beyond the cylinder Walls at One 
side, as the lower side, and being opposed to the 
portions of the crank case in which the valve 
lifters are located. The push rods 6 extend 
through openings in the flange 28, and thrust 
against the rocker arms 2, 3. The push rods 
6, 7 are enclosed in tubes 29 and 30 extending 

between the flange and the opposing portion of 
the crank case and having their ends anchored 
in the flange and in the crank case, the inner 
ends being located to receive the oil pumped by 
the valve lifters and the outer ends opening into 
the casing 4. The bore for one only of the valve 
lifters is provided with a return outlet 3 to the 
crank case or other oil sump from which the oil 
is pumped under pressure to the inlet 26. Thus, 
during the operation of the valve lifters, one of 
the valve lifters pumps the excess oil through the 
tube 29 to the casing 4, where it accumulates in 
a pool and overflows into the other tube 30 to 
the crank case through the outlet 3. The oil 

10. 

2,366,701 
The construction of the engine including the 

valves, rocker arms, push rods and tubes in which 
they are located, and the valve lifters, per Se, 
forms no part of this invention. The invention 
lies in utilizing the pumping action of the valve 
lifters to lubricate the overhead valve mecha 
nism. 
What claim is: 
1. A valve mechanism lubricating system for 

internal combustion engines including a cylinder, 
spring-seated intake and exhaust valves for the 
cylinder, a piston, a crank shaft and a can 
shaft equipment, valve mechanism operated by 

5 
the camshaft including movable members, and 
hydraulic valve lifters operating said members 
and operated by the can shaft, the lifters being 
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pumped by the other valve lifter passes directly . 
out through the outlet 3 ?. - 
The casing 4 is provided with a baffle 32 on the 

lower side thereof. The tubes open into the cas 
ing on opposite sides of the baffle. The ends of 
the rocker arms also extend on opposite sides of 
the baffle. The baffle maintains a pool on one side 
thereof which overflows into the other side and 
returns through the tube 30. During the action 
of the rocker arms, the oil of the pool is splashed 
over the movable members or rocker arms and 
their bearings and their points of contact with 
the valve stems and drains out through the tube 
3. 

In case more oil is needed, that is, due to the 
normal leaking of the valve lifter or passage may 
be provided along the lifter, so that some of the 
oil forced into the lifter chamber 9 passes along 
the lifter under the pressure of the oil from the 
passage 26 to in front of the lifter, augmenting 
the oil leaking from the lifter. This passage may 
be provided by flattening the lifter, as at 33. The 
passage 33 constitutes a by-pass around the lifter 
9 from the inlet 27 to the outer or front side 

of the lifter. 
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of the type to which oil is supplied under pres 
sure and having a pumping or leaking action 
during the operation of the engine, the engine 
being formed with bores in Which the lifters 
work, a casing enclosing said movable members, 
tubes between the casing and the bores for the 
valve lifters respectively, push rods in the tubes 
for transferring the movements of the lifters to 
said members respectively, one tube only having 
a return outlet adjacent the lifter, all Whereby the 
oil pumped by the other lifter is passed through 
the companion tube to the casing and the mem 
bers therein and drains out through the former 
tube to the return outlet. 2. A valve mechanism lubricating system for 
internal combustion engines including a cylin 
der, spring-seated intake and exhaust valves for 
the cylinder, a piston, a Crankshaft and a can 
shaft equipment, valve mechanism operated by 
the camshaft including movable members, and 
hydraulic valve lifters operating said members 
and operated by the camshaft, the lifters being 
of the type to which oil is supplied under pres 
sure and having a pumping or leaking agtion dur 
ing the operation of the engine, the engine being . 
formed with bores in which the lifters work, a 
casing enclosing said movable members, tubes 
between the casing and the bores for the valve 
lifters respectively, push rods in the tubes for 
transferring the movements of the lifters to said 
members respectively, one tube only having a re 
turn outlet adjacent the lifter, all whereby the 
oil pumped by the other lifter is passed through 
the companion tube to the casing and the mem. 
bers therein and drains out through the former 
tube to the return outlet, said other lifter hav 
ing a by-pass located to pass the oil under pres 
sure directly from the bore in which said other 
lifter works to augment the oil leaking from 
the same. 

CARL. T. DOMAN. 


