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This invention relates to lubricating systems for internal 
combustion» engines, pumps, etc. employing'reciprocably 
actuated tappets for operating valves and the like mounted 
in the cylinder head and drivingly connected to the tappets 
through one or more intermediate linkage elements‘ such 
as push rods and valve rockers. 
The invention has particular application to lubricating 

such'devices incorporating tappets of the “hydraulic valve 
lifter” type which are supplied with oil under pressure 
during operation and are arranged to control the opening 
and closing of cylinder head mounted valves by imparting 
reciprocating motion thereto through associated push rods 
and valve rockers, the push rod serving also as a‘conduit 
for conducting oil from the lifter to the rocker‘ for pur 
poses‘of lubrication. In prior valve‘ operating linkages 
of this type is has been customary to supply oil to the‘ 
rocker from the engine lubricating pump by means sepa 
rate from the lifter and push rod, and it is one of the 
objects of this invention to eliminate such separate rocker 
oil feeding means through the use of the lifter (or con 
ventional tappet) and push rod‘ as the means for deliver‘ 
ing oil to the rocker. 

While previous proposals have been made to deliver 
oil from a hydraulic valve lifter to a valve stem or 
push rod actuated thereby for purposes either of lubrica 
tion or cooling, it has been found that use of such means 
to effect lubrication of a valve operating rocker has here~ 
tofore resulted in either an over-supply of oilto the valves 
at high operating speeds with consequent loss through the‘ 
valve guides to the engine cylinders, or inability to satis 
factorily maintain minimum oil delivery requirements at 
low speed when measures were taken to prevent such 
over-supply at high speed. It is therefore a further ob 
ject of this invention to provide an improved hydraulic 
valve lifter for use in such rocker lubricating systems in 
which novel restricting means are incorporated to ensure 
maintaining desired oil delivery rates to the rocker 
throughout the range of intended operating speeds. 
The means by which these and other objects of the 

invention are attained will be fully understood from the‘ 
following description having reference to the drawing, 
wherein: 

Figure l is a cross-sectional view of a portion of an in— 
ternal combustion engine incorporating a lubricating sys 
tem in accordance with my invention wherein engine oil' 
supplied under pressure to a hydraulic valve lifter is de 
h'vered through a hollow push rod to a cylinder head 
mounted valve rocker. 

Figure 2 is an enlarged sectional view similar to Figure" 
1 showing the parts of the hydraulic valve lifter and they 
adjacent portions of the engine'and push rod in‘greater de'-' 
tail. 

Figure 3 is a view similar to Figure 2’ showing a modi 
?ed form of the hydraulic valve lifter. 

Referring now in detail to Figures 1 and 2 of the" draw-1 
ing, the engine shown is of the V-type including a cylinder 
block and crankcase l in each'side'of which one'or‘ more 
cylinders 2 are provided audcl‘osed at their! upper ends-‘by 
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a cylinder‘ lie'a‘d13‘. Suitably'journalled in the crankcase 
is'a camshaft 4' which operativelyv engages a tappet in the 
form of a" hydraulicvalve lifter 5 so as to cause it to ‘re 
ciprocate in a suitable bore 6 formed in‘ the crankcase. 
An engine poppet valve 7, reciprocably mounted in the 
cylinder head and‘biase'd to'its closed position by a valve 
return spring'S'in‘converitional manner, is operatively con-' 
nected to the lifter 5'by/ a ‘valve rocker 9 and a hollow push 
rod 10; The-‘particular valve rocker'r9 illustrated is in the 
form’l‘of a’- generally channel shaped‘sheet metal stamping 
havingdownwardly presenting opposite end‘surfaces 11' 
and ‘12 ‘in bearing engagement with the upper ends of the 
valve" and’ push rod‘ respectively, ‘and an intermediate up 
wardlyprese'nting bearing surface’ 13'journa1ling on a bear 
ing" member 14 ?xed vtoithe cylinder head by a stud 15 and 
nut'16. Be'aringsurfaces'12 and 13 are spherically con 
cave’to‘socke'tably receive‘ the‘ spherically shaped push 
rod‘uppe'rfen'd'and bearing member 14, respetcively, and 
the‘ pushrodha'sv a“slidin'g=?t in a guideway 17 therefor 
extending through the cylinder‘ head. The push rod, being 
thus'laterally‘ supported andsocketed at its upper end in 
the'rocker‘, serves‘ tov restrain rotation of the rocker about 
the axis“ of'the stud 15" to the extent necessary to main 
tainlthe'rocker'end'surface 11 in proper bearing engage 
ment'with thei'stem of‘the valve 7. 

Referring to Figure 2, the hydraulic lifter comprises a 
cup-shapedcylinder' member 20 having a nesting cup 
shaped- piston? or plunger member 21 telescopically slid 
ablethere‘in‘and de?ning‘v an oil pressure or cushion cham 
ber 22rbetween~ their respetcive closed ends. Within the 
pressure chamber 22'and biasing the plunger outwardly of‘ 
the cylinder 20 isia'spring 23. The interior of the plunger 
21‘ forms- an' ' oil reservoir chamber 24 for supplying the 
pressure chamber 22 through a’check valve controlled one 
Way passage means shown as a‘ port 25 in the plunger end‘ 
wall? controlled‘ by a‘check valve in the form of a ball 
26‘. Acage 'surroundingthe' ball and held in place against 
the bottom: of the‘ plunger by a spring 23' serves to limit 
the distance to which the ball may move in opening the 
port 25; During each lift stroke of the cylinder by the 
cam 4 oil is trapped in the pressure chamber by the closing 
of thecheck valve ball against its seat and the plunger is 
forced‘ to travel upward‘ with’ the cylinder, carrying with‘ 
it the push. rod, seat 27 and the push rod 10, which in 
turncauses the rocker to fulcrum on the‘bearing member 
14 and-open the valve 7 against its spring 8. During each 
such cam liftingandvalve opening stroke a small amount 

. of the oil trapped in the pressure chamber 22 escapes 
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around the-plunger, which leakage is termed “leak-down” 
and‘is necessary in order to ensure that thevalve 7 may 
fully’ seat on the subsequent return stroke‘ which occurs 
with continued rotation of the cam 4. Were it not for 
this “leak-down” during each lifting stroke, and any of 
the parts of the valve train lengthened due to increase in 
temperature, such greater length would hold the engine‘ 
valve. slightly off its seat on the cylinder head. 

After the engine valve' returns to its seat on the cylinder 
head the lifter plunger spring 23 continues to maintain 
the lifter cylinder 20‘ in contact with the surface of the 
cam 4 while holdingithe plunger 21 in abutment with the 
push rod to take out all “lash” in the system. ‘While the 
lifter cylinder is regaining its engagement with the base 
circle of the cam the plunger is therefore moved outward 
ly of the cylinder to compensate for all‘or substantially all 
ofits “leak-down” movement inwardly on the lift stroke. 
This,’ results'yin re-enlarging the cushion chamber 22 and 
oil ?owing thereinto' past the then opened check valve 26 
from the" reservoir chamber 24. Although a major por 
tion of the‘ leak-‘down oil escaping around the plunger 
during‘ (the lift" stroke re-enters the reservoir chamber 
through7 th'e'pluriger' oil inlet opening or ports 28, in' order 
to“ ensure? that the reservoir‘ chamber is‘ maintained full 
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at all times one or more oil inlet openings or ports 29 are 
provided in the side wall of the lifter cylinder to com 
municate with the plunger ports 28, and these ports 29 in 
turn are continuously supplied with oil from the engine 
lubricating system via an external groove 30 on the lifter 
cylinder periphery registering with a recess 31 in the lifter 
guide bore which is connected with an engine oil gallery 
32 by a passage 33. 
Above the reservoir 24, the plunger side walls are 

counterbored from their open end to form an enlarge- - 
ment 34 in which is slidably ?tted the push rod seat 27 
which is ?anged at its upper end to rest on the open end 
of the plunger and forms a wall 35 de?ning the upper 
limits of the reservoir 24. Centrally of this push rod seat 
27 is provided a chamber outlet port 36 connecting at 
its lower end with the enlarged lower end of the counter 
bore 34 and a lower end opening 37 in the push rod 10. 
The reservoir chamber face 38 of this wall 35 forms a 
seat for a generally plate-like valve 39 which is adapted 
to abut therewith in restricting oil ?ow into the push rod 
through the outlet 36 for delivery to the rocker 9 during 
operation. The shoulder 40 de?ning the bottom of the 
counterbore 34 provides a stop for this valve 39 to limit 
its movement inwardly of the plunger away from its 
seating face In order that the valve 39 be pre 
vented from totally closing the port 36 when abutting the 
face 33 the face 38 is provided with a cylindrical curva 
ture and the opposing face 41 of the valve 39 is made 
substantially flat. > 

During operation, while the hydraulic lifter is recipro 
cating to open and close the engine valve 7 as aforesaid 
and the reservoir chamber 24 is maintained ?lled with 
engine oil under pressure from the gallery 32, the re 
stricting plate~like valve 39 is normally urged by the 
reservoir oil pressure into abutment with the push rod 
seating member face 38, restricting oil delivery to the 
push rod lit and the rocker 9. Due to the inertia forces 
acting on the plate-like valve 39 during its reciprocation 
with the lifter, however, it tends to reciprocate within 
the counterbore 34 between the face 38 and the shoulder 
40. By suitably selecting a valve 39 of proper mass 
weight and selecting a diameter for the outlet 36, however, 
the engine speed at which the plate-like valve will leave 
its seat on the face 38 can be predetermined for a given 
engine oil supply pressure. For example, with an oil 
pressure of 10 p. s. i., a valve 39 of approximately .030 
in. thickness, and a diameter of .060 for the outlet 36, 
the valve 39 will be found to remain in abutment with 
the face 38» up through a speed of approximately 1600 
R. P. M. for a conventional internal combustion engine 
of a type presently in use. Also, with the surface 38 
having a cylindrical curvature of 1/2 in. radius under 
the above conditions it has been found that oil will be 
supplied to the rocker arm 9 at a rate of .2 to 2 gallons 
per hour, and using SAE 20W oil at 80° F. temperature, 
oil flow to the rocker will be established in approximately 
7% minutes after starting the engine. These ?gures are 
given merely as representative values, and may be in 
creased or decreased as desired by changing the outlet 
opening 36 diameter, valve 39 thickness, oil supply pres 
sure, etc. 

In the modi?ed hydraulic valve lifter shown in Figure 
3. the construction is substantially the same except that 
the push rod seat member 270 is provided with a recess 
340 for the plate-like valve 390 and extends beyond 
the latter to carry a washer 400 which takes the place of 
the shoulder 40 in the Figure 2 construction. This washer 
may be secured in any suitable manner to the lower end 
of the push rod seat member 270 as by spinning over 
the lower end thereof as shown at 271. Also in this 
modi?cation the plate-like valve 390 is formed barrel 
shaped, that is its upper and lower faces 391 and 392 
have a cylindrical curvature, and the abutment or seat» 
ing face 380 therefor on the member 270 is made sub 
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4 
stantially ?at to prevent total closure of the outlet open 
ing 36. 

While only two constructional forms of my invention 
have been shown for purposes of illustration, it is ap 
preciated that numerous minor changes in the construe 
tion and arrangement of the parts may be made without 
departing from the spirit and scope of the invention as 
de?ned in the following claims. 

I claim: 
1. In a lubricating system for an engine or the like 

including a reciprocatedly actuated tappet having an oil 
chamber with an inlet opening and an outlet opening, a 
member externally of the tappet having a bearing sur 
face in ?uid communication with said outlet opening, 

for conducting oil pressure to said inlet opening, 
a seat in said chamber at the chamber end of one of said 
openings, and an element movable into and out of abut 
ment with said seat for controlling the oil ?ow to said 
bearing surface, said element and seat having their co~ 
abuttable surface portions extending only partially about 
the axis of said one opening whereby said one opening 
is only partially blocked when said element abuts said 
seat. 

2. In a lubricating system for an engine or the like 
including a reciprocatedly actuated tappet having an oil 
chamber with an inlet and an outlet opening, means rc 
quiring oil delivery from said outlet opening for lubrica 
tion, means for conducting oil under pressure to said 
inlet opening during tappet reciprocation, a seat in said 
chamber at the chamber end of one of said openings, 
and an element movable into and out of abutment with 
said seat for controlling the oil delivery to said ?rst named 
means, said element and seat having their co-abuttablc 
surface portions extending only partially about the axis 
of said one opening whereby said one opening is only 
partially blocked when said element abuts said seat. 

3. In a lubricating sytem for an engine or the like 
including a reciprocatedly actuated tappet having an oil 
chamber therein and a seating member externally of and 
de?ning an outlet for ?ow of oil from said chamber, 
a tappet actuated member seated on said seating member 
and having an oil conducting passage in registry with said 
outlet, means for introducing oil under pressure into said 
chamber for ?ow through said outlet and passage, a seat 
in said chamber at the chamber end of said outlet, and 
an element movable into and out of abutment with said 
seat for controlling the rate of said oil flow, one of said 
element and seat having its abuttable surface curved rela 
tive to the abuttable surface of the other to preclude 
their abutting engagement extending fully about the axis 
of said outlet. 

4. In a lubricating system for an engine or the like 
having a bearing surface, a reciprocatedly actuated tappet 
having an internal chamber supplied with engine oil 
under pressure and de?ned in part by a wall, said wall 
having an aperture communicating with said bearing sur— 
face, and a plate movable within said chamber and nor» 
mally urged against said wall by the engine oil pressure 
to restrict the outward ?ow of oil through said aperture, 
said plate and wall having their oppositely facing sur 
faces in only partially abuttable relation about the pe 
riphery of the entrance to said aperture so as to prevent 
the plate from completely closing the aperture at any 
time. 

5. In a lubricating system for an engine or the like 
including a reciprocatedly actuated tappet having an in 
ternal chamber supplied with oil under pressure, mech 
anism having bearing surfaces lubricated with oil from 
said chamber including a rocker and a hollow push rod 
drivingly connecting said rocker to the tappet and con 
stituting an oil conductor between said chamber and said 
bearing surfaces, a seat for said push rod on the tappet, 
said seat having an aperture extending into said chamber 
and communicating with the interior of said push rod, 
said chamber being defined about the entrance to said 
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aperture by a face of substantial width, and a valve hav 
ing a face adapted to abut said entrance de?ning face 
and movable into and out of abutment therewith, one of 
said faces being curved about a single axis transverse 
thereto and the other being substantially ?at. 

6. The invention de?ned in claim 5, wherein said 
curved face is on the valve. 

7. The invention de?ned in claim 5, wherein a shoulder 
is provided in said chamber in spaced relation from said 
entrance de?ning face and limits movement of the valve 
away from said entrance de?ning face. 

8. In a lubricating system for an engine or the like 
having a cylinder head, a valve actuating rocker mounted 
in the head, driving means for said rocker including a 
hydraulic valve lifter, said valve lifter comprising a cylin 
der member and a hollow piston member slidable there— 
in having communicating oil inlet ports in their side walls, 
said cylinder member having one end closed and de?n 
ing an oil cushion chamber between said end and the 
piston member, one-way check valve means providing for 
?ow of oil into said cushion chamber from the interior of 
the piston, said piston having an oil outlet port con 
nected for oil delivery to the rocker, means communi 
cating with said cylinder for conducting oil under pressure 
to said cylinder port for delivery to the interior of the 
piston through said piston oil inlet port, and a valve with 
in said piston and movable relative thereto into ?ow re 
stricting relation with said outlet port in response to oil 
pressure within the cylinder and movable substantially 
out of flow restricting relation against said pressure in re 
sponse to inertia forces acting on the valve at a prede~ 
termined engine speed. 

9. In a lubricating system for a cylinder head mounted 
valve operating rocker, a hydraulic valve lifter having an 
oil pressure chamber and oil supply chamber therefor 
having an oil inlet and an oil outlet, means externally of 
said lifter for conducting oil under pressure to said inlet 
and from said outlet to said rocker, said lifter having a 
mechanical connection with said rocker including a wall 
surrounding the chamber end of said outlet, a generally 
plate-shaped valve adapted to abut said wall and movable 
out of abutment therewith to respectively increase and 
decrease the restriction to ?ow of oil to said outlet within 
the chamber, said wall and valve having their co-abutting 
surfaces only partially circumferentially coextensive with 
each other about the chamber end of said outlet whereby 
when said valve is in abutment with said wall the cham 
ber end of said outlet is only partially closed. 

10. In a lubricating system for a cylinder head 
mounted valve operating rocker, a cylinder head, a rocker 
mounted thereon having a bearing surface, a push rod 
having one end drivably connected to the rocker, said 
rocker and push rod having connecting oil passageways 
for conducting oil to said bearing surface, a hydraulic 
valve lifter drivably connected to the other end of said 
push rod, said lifter including slidably inter?tted cup 
shaped cylinder and plunger members having their closed 
and open ends in corresponding relation and de?ning an 
oil cushion chamber in series thrust transmitting rela 
tion between their closed ends and a reservoir chamber 
for said cushion chamber, means for conducting make-up 
oil under pressure to said reservoir chamber from a 
source externally of said lifter, spring means urging the 
plunger member outwardly of the cylinder member, 
check valve means between said members providing for 
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one-way flow of oil to said cushion chamber from said 
reservoir chamber, a push rod seating member resting on 
the plunger member open end and having a central aper 
ture connecting said reservoir chamber to said push rod 
passageway, said push rod seat having a substantially flat 
surface de?ning said reservoir chamber about said aper 
ture, a generally plate-like valve slidably guided by the 
laterally de?ning walls of said reservoir chamber for 
movement into and out of abutment with said push rod 
seating member ?at surface to variably restrict oil ?ow 
out of said chamber through said aperture, and stop 
means between said plate-like valve and said check valve 
means to limit aperture restriction decreasing movements 
of said plate valve, said plate-like valve having its surface 
abuttable with said ?at surface curved about a single 
axis transverse to said aperture to preclude a total closure 
of the reservoir chamber end of said aperture. 

11. A hydraulic valve lifter constituting a lubricant 
conductor between a valve operator and a source of 
lubricant under pressure, comprising cooperating cylinder 
and plunger members de?ning an oil cushion chamber 
and an oil reservoir chamber therefor, passage means 
for conducting oil from the reservoir to the cushion 
chamber, a pressure oil supply inlet to the reservoir 
chamber and an oil delivery outlet leading from the reser 
voir chamber adapted to be connected to said valve op 
erator, said reservoir chamber being de?ned inwardly ad 
jacent said outlet by a valve seating surface, and a valve 
adapted to abut said seating surface and to move away 
thereform within said reservoir chamber, and stop means 
in operatively ?xed relation to said plunger member be 
tween said passage means and said outlet to limit move 
ment of said valve away from said aperture. 

12. A hydraulic valve lifter comprising a cylinder 
adapted to be guided for reciprocatory movement, a hol 
low plunger slidably ?tting said cylinder and cooperating 
therewith to de?ne an oil cushion chamber in endwise 
thrust transmitting relation therebet-ween, passage means 
connecting said chamber with the interior of the plunger 
and other passage means for conducting oil under pres 
sure from a point externally of the lifter to the interior 
of the plunger, said plunger having a wall provided with 
an outlet leading externally of the lifter, and a valve con 
trolling the ?ow of oil through said outlet, said valve 
being movable toward and away from said wall in re 
sponse to the oil pressure acting on said valve within the 
plunger and the inertia forces on said valve incident to 
its reciprocatory movement during reciprocation of the 
plunger and cylinder, and means carried by the plunger 
and restricting movement of the valve away from said 
wall, said valve and wall having cooperating abuttable 
surfaces, one of said surfaces having a substantial single 
axis curvature relative to the other to ensure against total 
closure of said outlet at its end interiorly of the plunger. 
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