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1 
This invention relates to poppet valve con 

trolled internal combustion engines and more par 
ticularly to hydraulic tappets associated with the 
Valvegear System thereof, 

Broadly the invention comprehends a com 
pensating hydraulic tappet adapted to be in 
corporated in a Valve gear System of simple and 
economical construction having a unitary as 
sembly hydraulic compensating mechanism for 
insertion directly into the tappet body proper. 

Heretofore the complexity of design of hy 
draulic tappets together with the cost of man 
ufacture thereof has curtailed the adoption of 
hydraulic tappets for use in al but the most 
expensive internal combustion engine power mo. 
tor vehicles, The instant invention is alimed 
at providing a simple, economical, and efective 
hydraulic tappet adaptable for use in low priced 
motor vehicles. 
An object of the invention is to provide a sim 

ple, two-unit assembly hydraulic tappet. 
Another object of the invention is to provide a 

single cylinder tappet having an assembly unit 
comprising a plunger, Spring, and Valve unit dis 
posed therein. 
A further object of the invention is to pro 

vide a hydraulic tappet of a minimum number 
of parts, Said parts being easily assembled into 
a compact, efective unit. 
Other objects and advantages of the invention 

Will appear from the following description taken 
in connection with the drawing forming a part 
of the Specification and in which: 

Figure 1 is a longitudinal sectional view of a 
fragmentary portion of a conventional internal 
combustion engine incorporating hydraulic tap 
pets of the type constituting the invention; and 

Figure 2 is an enlarged longitudinal sectional 
View of the hydraulic tappet. 

It has become most desirable in the construc 
tion of internal combustion engines employing 
valve gear train to incorporate hydraulic com 
pensating tappets in the gear train for the pur 
pose of Silently and efectively maintaining the 
Cperating clearance thereof at Zero or no-clear. 
ance relation despite variations in temperature 
and Wear of parts. Although hydraulic tappets 
have proven their value interms of efective oper 
ating characteristics, the cost of manufacture 
and assembly thereof has limited the extent of 
use up to the present time. . 
The present invention embodies all the out 

standing features of previously developed hy 
draulic tappets plus the feature of simplicity of 
design whereby the overal cost of production 
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2 
comparable to other hydraulic tappets is greatly 
reduced. 
The structural design feature of this invention 

resides in the provision of a Cylindrical body 
adapted to receive an assembly unit consisting of 
a plunger reciprocable in the body, a Valve unit 
adapted to rest on a Shoulder in the cylinder, and 
a Spring interposed between the plunger and 
valve unit having its ends in gripping relation 
upon the valve unit and plunger for urging the 
plunger outWardly With respect to the cylinder 
and valve unit and a floating Snap ring on the 
internal surface of the cylinder at one end there 
of adapted to be expanded upon passage of the 
assembly unit therethrough and contraction 
thereof after the passage therethrough to retain 
the unit in the cylinder. In addition to the 
plunger, Spring, and valve unit being insertable 
in the cylinder body as an assembly structure, 
they may be inserted individually, depending on 
the mode of assembly found to be preferable; but 
regardless of the method of assembly used, the 
plunger, spring, and valve unit Will always be 
joined together upon removal from the cylinder 
body. Furthermore, with the plunger spring, and 
valve unit in inserted position in the cylinder 
wherein the Snap ring retains the plunger fron 
normal outward movement from the cylinder, a 
light axial rotary pull on the plunger is sufii 
cient for the easy extraction of the plunger, 
spring, and valve unit Whereas a much greater 
directaxial force Will not free the assembly fron 
the cylinder. Because of this last feature, a 
normal non-rotative relation existing between the 
plunger and cylinder during the operation of the 
tappet will have no tendency to force the plunger 
from the cylinder; While at the same time Wherein 
necessity for repair of the tappet is required, 
the plunger, spring, and valve unit maybe read 
ily removed for inspection, repair, or replacement 
if neceSSary. 

Referring to the drawings formore specific de 
tails of the invention, 0 represents generally 
an engine casing having a poppet Valve 2 pro 
vided with a sten 4 extending through and 
reciprocable in a valve stem guide l6 mounted 
in the engine casing. The stem is provided With 
a valve spring support 8 for supporting one end 
of a Spring 20 interposed between a portion of 
the engine and the support, said spring adapted to 
urge the valve toward its seated position. 
A cam Shaft 22 has a cam 24 fixedly secured 

thereto, said can engaging one end of a tappet 
26 interposed between the valve stem and cam. 
The tappet 26 is reciprocable in a tappet guide 
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28 suitably secured in the engine casing 10 and 
includes a hollow cylindrical body 30 closed at 
one end by a hardened disc member 32 Welded or 
other Wise fixedly Secured to the body adapted to 
be engaged by cam 24, said body having an an 
nular internal shoulder 34 substantially inter 
mediate the length thereof dividing the body 
into a reservoir 36 and a compression chamber 
38. The bore 40 of Said chamber has a helically 
disposed groove 42 formed therein extending fron 
the lower end to the upper end thereof. 
The groove 32 provides for the proper rate of 

leak down the Walls of the cylinder from the com 
pression chamber between the Valve unit and the 
base of the plunger, assists in centralizing the 
plunger in the cylinderby insuring an ample Sup 
ply of oil to all the Surfaces thereof to thus 
eliminate cocking of the plunger in the cylinder, 
and additionally provides for the carrying of of 
any foreign material that may find its Way be 
tween the cylinder and plunger thereby discharg 
ing it quickly from any position where it might 
tend to Score or Wear between the cylinder and 
plunger. 

Inserted in the chamber 38 and Supported in 
sealing engagement on shoulder 34 is a Valve 
unit 44 comprising a valve body 46 having a hol 
low suction tube 48 extended Well down into the 
reservoir 36 When the valve unit is in seated 
position, a one Way ball check valve 50 arranged 
to be Seated in the body Over the passage:Way 
through the hollow tube for controlling commu 
nication between the compression chamber and 
reservoir and an apertured retaining member 52 
suitably Secured in the Valve body above the check 
valve 50 to afford limited predetermined valve 
opening movement, The Valve body is also pro 
vided with an annular depending projection 54 
adapted to provide efective sea ling contact with 
the shoulder 34 and a reduced portion 56 for 
the receipt in gripping engagement of one end 
of a spring 58, said spring firmly embracing the 
valve body When placed in concentric encom 
paSSing relation. 
A plunger 60 reciprocable in the bore 40 in 

cludes a body 62 having close fitting relationship 
With the bore 40, a reduced portion 64 adapted 
to be received by the other end of spring 58 in 
Snug fitting relationship, and a valve stem con 
tacting portion 66 extending beyond the body 
When the plunger is held in assembled position 
therein. The plunger 69 is extended outWardly 
by the Spring 58 interposed between the Valve unit 
44 and plunger and retained to a predetermined 
limited extension by a Snap ring 68 seated in a 
groove 70 in the wall of the cylinder body, said 
groove being of greater diameter than the nor 
mal external diameter of the Snap ring So that 
the Snap ring may be expanded into said groove 
and thus provide for the insertion and extraction 
of the plunger 60, Spring 58, and valve unit 44 
Without necessitating the removal of the ring from 
the groove once it is assembled therein. 
The reservoir 36 communicates with a suitable 

oil Supply through opening 72 in the wall of the 
cylinder body, an annular external groove 74 in 
the cylinder interconnected with opening 72, and 
Oil pipe line 76 in the tappet guide communi 
cating With the annular groove 74. 
InaSmuchas the operation of this type of tap 
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70 pet construction is well known, it is not deemed 
requisite that a detailed description be made. 
Because of the specific features ofstructure shown 
and described, several new advantages accrue es 
pecially relative to the facility of assembly of 75 

4 
the parts thereof. One of these is the possible 
sub-assembling of the plunger 60, spring 58, and 
valve unit 44 into an integral unit for insertion 
aS Such in the cylinder body or the individual 
insertion of the Valve unit 44, spring 58, and 
plunger 60, in that order, into the cylinder body, 
Said members assuming an assembled position 
Within the cylinder body Such that upon extrac 
tion the members Will comprise as assembled a 
unitasifinitially integrally in assembled relation 
ship. Furthermore, the Snap ring 68 Which is 
fioatable in groove 70 may be initially inserted 
therein, and the plunger 60, Spring 58, and Valve 
unit 44 pressed into the cylinder past the Snap 
ring as the ring is expanded radially into the 
greater depth of the groove by these members, 
Said ring returning to its normal size after the 
passage therethrough of the plunger, Spring, and 
valve unit and serving to efectively retain the 
assembled unit therein against the spring exert 
ing an outWard force on the plunger, and the 
inertia forces imparted to the assembled unit 
during the operation of the tappet. When it is 
desired to extract the assembled unit from the 
cylinder body for inspection, repair, or replace 
ment, a slight axial rotative puling force applied 
to the plunger Will provide for the easy removal 
thereof although the ring is efective to resist a 
much greater axial force. 
While this invention has been described in con 

nection With certain Specific embodiments, the 
principle involved is susceptible of numerous other 
applications that Will readily occur to persons 
skilled in the art. The invention is, therefore, 
limited only as indicated by the scope of the 
appended claims. 
What I Clain is: 
1. In a hydraulic tappet, a cylinder, a snap ring 

fitted for radial expansion in one end of the cyl 
inder, a plunger reciprocably mounted in said 
cylinder adapted to be inserted and removed past 
the Snap ring, Valve means for admitting and 
trapping liquid medium between said plunger and 
Said Valve means, and a spring interposed be 
tWeen the plunger and Valve means biasing the 
plunger outwardly With respect to said cylinder, 
the ends of said Spring having gripping relation 
ship respectively With the plunger and valve 

623.S. 

2. In a hydraulic tappet, a tappet body hav 
ing a longitudinal bore closed at one end and an 
internal Shoulder substantially intermediate the 
length of the body separating the body into a 
compression chamber and a reservoir, a plunger 
reciprocably mounted in the compression cham 
ber, a Valve unit seated on the shoulder com 
prising a Valve body, a tubular portion extending 
into the reservoir and one Way check means in 
the body controling communication between the 
reservoir and compression chamber, a spring in 
terposed between the plunger and valve unit cou 
pling the plunger to the valve unit for biasing 
the plunger outWardly With respect to the tap 
pet body and urging the Valve unit to its seat 
on the shoulder, and a fioating snap ring loosely 
mounted for radial expansion in the Open end of 
the tappetbody for normally retaining the plunger 
in the compression chamber. 

3. In a hydraulic tappet, a cylinder having a 
closed end and an annular internal shoulder sep 
arating the cylinder into a reservoir and com 
pression chamber, a valve unit seated on the 
Shoulder having means incorporated therein for 
controlling communication between the reservoir 
and chamber, a plunger reciprocably mounted in 
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the compression chamber, a Spring interposed be 
tween the plunger and Valve unit coupling the 
plunger and Valve unit together, and a Snap ring 
mounted freely in the Open end of the cylinder for 
normally retaining the plunger in the cylinder, 
said plunger, spring, and valve unit being insert 
able and extractable from the cylinder Without 
necessity of removing the Snap ring from the 
cylinder. 

4. In a hydraulic tappett, a cylinder having a 
closed end and an annular internal shoulder sep 
arating the cylinder into a reservoir and com 
pression chamber, a valve unit seated on the 
shoulder having means incorporated therein for 
controlling communication between the reservoir 
and chamber, a plunger reciprocably mounted in 
the compression chamber, a spring interposed 
between the plunger and Valve unit coupling the 
plunger and Valve unit together axially disposed 
from One another, and a Snap ring mounted freely 
in the Open end of the cylinder for normally re 
taining the plunger in the cylinder, said plunger, 
spring, and Valve unit being insertable and ex 

5 

O 

6 
tractable from the cylinder without necessity of 
removing the Snap ring from the cylinder, the 
Wall of said compression chamberhaving a heli 
cal groove throughout the length thereof thus 
providing a fluid leakdown and foreign matter 
passage between the plunger and cylinder Wall. 

JOSEPE H. HOERN. 
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