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This invention relates primarily to internal 
combustion engines and is particularly concerned 
with improvements in the valve operating mech 
anism therefor. 

It is common practice in valve operating necho 
anisms to provide a hydraulic pressure means in 
the valve tappet to take up the clearance in the 
valve gear. However, the clearance for a give 
valve gear will vary with different operating con 
ditions, for example, due to relative expansion 
of the valve operating parts upon changes in ten 
perature. Also, in radial cylinder engines, Varia 
tions in the conventional multi-lobe valve-operate 
ing can may cause periodic changes in the cleare 
ance of a given valve. In prior art devices, no 
specific means is provided to change the quantity 
of hydraulic fluid in the valve tappet in order 
to accommodate such changes in the valve clear 
ance. That is, the plior art depended upon in 
herent leakage of hydraulic fuid from the valve 
tappet to accommodate a reduction in valve clear 
ance. This is not very satisfactory since obvious 
ly the parts of the valve tappet should be made 
to fit as closely as possible and with as little 
leakage as possible. Accordingly, it is an object 
of this invention to provide positive means for 
changing the quantity of pressure fluid within the 
Valve tappet to accommodate changes in valve 
clearance, 

Specifically, the invention is applied to a cons 
Ventional radial type engine and the movement 
of the exhaust valve-operating cam is utilized to 
reciprocate a sleeve surrounding the intake valve 
tappets to monentarily relieve the hydraulic 
pressure within these valve tappets. Similarly, 
the movement of the intake valve-operating cam 
is utilized to relieve the hydraulic pressure within 
the exhaust valve tappets after each actuation of 
these tappets. 
A further object of this invention is to permit 

a new adjustment to minimum clearance between 
each actuation of the valve tappet. 
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while the other series of can obes is located along 
the can periphery at 6 and accordingly would 
be for the exhaust valves, Walve tappet guides 
A3 are mounted on the crankcase as shown in 
the drawing. In conventional radial cylinder air 
craft engines the intake and exhaust valve tape 
pets for each cylinder are mounted adjacent each 
other on the engine crankcase. Consequently, 
after a cam lobe has operated an intake valve 
tappet for a, particular cylinder, an exhaust Valve 
operating can lobe will pass this intake valve tap 
pet prior to the next actuation of this tappet. 
This invention utilizes this novesent of the ex 
haust operating cam lobes to relieve the hydraulic 
pressure Within the intake valve tappet before . 
its next actuation. Similarly, the movement of 
the intake Valve operated can lobes is utilized 
to relieve the exhaust Valve tappets of hydraulic 
pressure after each actuation. 
Only a single valve tappet assembly constructed 

according to this invention is illustrated in the 
drawing. However, obviously it is contemplated 
that each of the intake and exhaust valve tap 
pets for each cylinder be so constructed. Walve 
tappet 3 has a can follower roller 2 mounted 
at the lower end thereof. A slidable sleeve 22 is 
provided between the Valve tappet 8 and the 
guide 3. An elongated longitudinal slot 25 in the 
sleeve 22 and the cooperating screw 28 threaded 
in the guide S and extending into the slot 26 
pernits a limited sliding movement of the sleeve 
22. A lateral extension 30 on the sleeve 22 for 
the intake valve is arranged for engagement with 
the adjacent series of exhaust can lobes 6, as 
best seen in Fig. 1. Similarly, the sleeve 22 on the 
exhaust valve tappets, operated by the can lobes 
located at the can periphery 6, have an exten 
Sion 30 arranged for engagement with the ad 

Further objects of this invention will become 
apparent in reading the annexed detailed descrip 
tion in connection with the drawing, in which: 

Fig. 1 is a section of the engine crankcase 
showing the valve tappet in elevation; and 

Fig. 2 is a section on the line 2-2 of Fig. 1. 
Referring to the drawing, is an axial sec 

tion of the engine crankcase of a radial type 
aircraft engine wherein a multi-lobe cam is 
provided with two series of cam lobes 32 for the 
intake and exhaust valves respectively. The one 
Series of can lobes is located along the campe 
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jacent series of intake. can lobes located at 
periphery é. ' 
Tappet member 8 is provided with a cylin 

drical bore 9 at one end with a piston 32 fitted 
therein and extending from the open cylinder 
end. The piston 32 has a spherical seat 3 for 
engagement with the usual hollow push rod 33. 

the 

- A Spring 36 extending between the flanged head 
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riphery at 4 and may be for the intake valves, 55 

35 on the piston 32 and the rear of a counterbore 
38 within the bore 9 operates to hold the piston 
in engagement with the push rod 33. The push 
rod, in a conventional manner (not shown), is 
arranged to open a valve, biased closed, when the 
valve tappet is actuated by the cam mechanism. 
A passage 36 extends through the tappet cylinder 
head to the lower end of the cylindrical bore 
within the tappet. A check valve 37 is arranged 



to permit the flow of hydraulic fluid through this 
passage into the cylindrical bore 9 in the tappet 
and to check the flow of fluid therefrom. 
A source of oil pressure is connected to a pas 

sage 39 in the crankcase section to thence to an 
annular groove 40 in the valve tappet guide 3. 
A radial passage 42 interconnects this annular 
groove with an annular chamber 3 between the 
valve tappet guide 3, valve tappet f8, and the 
upper end of sleeve 22. A longitudinal passage 
way 4 formed in the sleeve member 22 inter 
connects this annular chamber 4 and the pas 
sage 36 in the valve tappet. The lower end of 
the passage 4 normally connects with the pas 
sage 9 in the tappet thereby providing an oil 
flow path into the cylinder 9; . 
A passage 0 within the piston 2 connects 

with a radial bore 52 in the tappet which in turn 
communicates with the chamber 4 to thereby 
provide an oil flow path to the hollow valve push 
rod 3 for the conventional rocker box lubrica 
tion. A drain passage is provided in the 
tappet and extends into the cylinder 9 thereof. 
When the tappet is in the valve closed position, 
passage 54 is in alignment with a drain passage 
58 in the valve guide 8. The sleeve 22 is nor 
mally interposed between passages 54 and 5 to 
prevent escape of oil from the cylinder 9. How 
ever, a passage 58 through the sleeve 22 is 
adapted to be brought in alignment with the pas 
sages 54 and 56 when the sleeve 22 is raised by 
engagement of its extension 30 with a cam lobe. 
This construction permits the oil to drain out of 
the cylinder 9 when the sleeve 22 is raised. 
A-spring 59 is provided to restore the sleeve 22 
to its lowermost position as determined by the 
stop 28. 

As shown in Fig. 2, the valve tappet is in the 
valve closed position and oil pressure in the space 
BO of the cylinder 9 below the piston 2 takes up 
the clearance in the valve operating mechanism. 
Passages 42, 44 and 36 provide a flow path for 
the pressure oil into the space 60 in the cylinder 
fe through the check valve 87. When a can lobe 
located along the cam periphery 4 operates to 
raise the valve tappet, check valve 37 prevents 
the escape of oil from the space 60 'so that this 
fluid space 60 operates to take up the clearance 
in the valve operating mechanism. After the 
valve tappet has again returned to its valve 
closed position, a cam lobe on the adjacent series 
of cam lobes located along the can periphery 6 
engages extension 30 to raise the sleeve 22 and 
align passages 54, 56 and 58 to thereby permit 
the oil to drain from the space 60. At the same 
time, raising of the sleeve 22 operates to discon 
nect the oil passage 36 in the valve tappet from 
the supply passage 44. As soon as the Spring 
59 is permitted to restore the sleeve 22 to its 
lower position, the pressure oil will again enter 
into the space 60 through the check valve to 
take up the then existing clearance in the valve 
operating mechanism prior to the next actual 
tion of this tappet. The invention thereby pro 
vides for a new adjustment in the quantity of oil 
trapped in the valve tappet after each valve 
tappet actuation. 
While we have described our invention in de 

tail in its present preferred embodiment, it will 
be obvious to those skilled in the art, after un 
derstanding our invention, that various changes 
and modifications may be made therein without 
departing from the spirit or scope thereof. We 
an in the appended claims to cover all such 
modifications and changes. 
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We claim as our invention: 
1. In an engine valve operating mechanism, 

a valve tappet assembly extendible under hy 
draulic pressure comprising a hollow valve tappet 
closed at one end and having a slidable piston 
therein and extending from the other end there 
of, a check valve arranged to admit hydraulic 
pressure fluid into said hollow tappet to extend 
said piston and to prevent the escape of said 
pressure fluid from said tappet, a drain passage 
for said hollow tappet, a reciprocable sleeve sur 
rounding said tappet and normally positioned to 
close said drain passage, and means to recipro 
Cate said sleeve relative to said tappet and piston 
after each actuation of the valve tappet to cause 
said sleeve to momentarily open said tappet 
drain passage, 

2. In an engine valve operating mechanism, 
an engine driven valve-operating cam mecha 
nism, a valve tappet assembly extendible under 
hydraulic pressure comprising a hollow valve 
tappet closed at one end and having a slidable 
piston therein and extending from the other end 
thereof, a check valve arranged to admit hy 
draulic pressure fluid into said hollow tappet to 
extend said piston and to prevent the escape of 
said pressure fluid from said tappet, a drain pas 
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Sage for said hollow tappet, a reciprocable sleeve 
surrounding said tappet and normally positioned 
to close said drain passage, and means actuated 
by said cam mechanism to reciprocate said 
sleeve after each actuation of the valve tappet to 
cause said sleeve to momentarily open said tappet 
drain passage, 

3. In an internal combustion engine with a 
plurality of cylinders having intake and exhaust 
valves and engine driven intake and exhaust 
valve-operating can means, the combination of 
a valve tappet assembly extendible under hy 
draulic pressure for each of said intake and ex 
haust valves, said assembly when extended 
maintaining a minimum valve clearance, means 
associated with each valve tappet assembly and 
operable by the engine cam mechanism after 
valve tappet actuation to momentarily vent said 
valve tappet, said means comprising a slidable 
sleeve surrounding the valve tappet, said sleeve 
being movable to open a drain passage in the 
tappet, and a check valve in the hydraulic pres 
sure connection to said valve tappet to prevent 
the escape of hydraulic pressure fluid from sai 
valve tappet during tappet actuation. 

4. In an engine valve-operating mechanism, a 
valve tappet assembly comprising a hollow 
tappet having a slidable piston therein, means 
to feed a liquid under pressure into said tappet 
for extending said piston and maintaining a 
minimum clearance in Said valve-operating 
mechanism, a check valve arranged to permit 
ingress of said liquid into said tappet but pre 
venting egress of liquid therefrom, a drain pas 
sage for said tappet, and means comprising a 
slidable sleeve surrounding said tappet and nor 
mally closing said passage, said sleeve being mov 
able relative to said tappet and piston to open 
said passage between each actuation of said tap 
pet. i 

5. In an internal combustion engine with a 
plurality of cylinders having intake and exhaust 
valves and engine driven intake and exhaust 
valve-operating cam means, a valve tappet as 
sembly for each of said intake and exhaust 
valves, each of said valve tappet assemblies being 
extendible upon application of liquid pressure 
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thereto to maintain a minimum valve clearance, 
a vent port for each valve tappet assembly, a 
movable member associated with each valve tap 
pet for opening and closing the vent port of its 
asSociated tappet, the movable members asso 
cated with the intake valve tappets being op 
erated by the exhaust valve-operating cam means 
and the movable members associated with the 
exhaust valve tappets being operated by the in 
take valve-operating cam means. 

6. In an engine valve-operating mechanism, a 
Valve tappet assembly comprising a hollow tappet 
and a piston slidably disposed therein, engine 
operated means for intermittently actuating said 
tappet assembly, means to feed a liquid under 
pressure into said tappet to extend said piston 
to maintain a minimum clearance in said valve 
operating mechanism, a drain passage for said 
hollow tappet, and a member movable relative to 
said tappet, said member being movable to open 
said drain passage for a short interval of time 
only while the tappet is idle between periods of 
tappet actuation. 

7. In an engine valve-operating mechanism, a 
valve tappet assembly extendible upon applica 
tion of liquid pressure thereto, engine Operated 

3 
means for intermittently actuating said tappet 
assembly, means to prevent the escape of said 
liquid from said tappet assembly during periods 
of tappet actuation, a liquid drain passage for 
said tappet assembly, and means automatically 
movable in response to engine operation and 
while Said tappet assembly is idle between 
periods of actuation for opening and closing said 
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drain passage. 
8. In an engine valve-Operating mechanism, a 

valve tappet assembly comprising a hollow tappet 
having a piston slidably disposed therein, engine 
operated means for intermittently actuating 
said tappet assembly, means to feed a liquid un 
der pressure into said tappet for extending said 
piston and maintaining a minimum valve clear 
ance in said valve Operating mechanism, a check 
valve arranged to permit ingress of said liquid 
into said tappet but preventing egress of liquid 
therefrom, a vent passage for said hollow tappet, 
and means automatically movable in response to 
engine operation and while said tappet assembly 
is idle between periods of actuation for opening. 
and closing said vent passage. 

ROBERT W., JENNY. 
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