Dec. 1, 1959 C. H. ALLEN 2,915,051

TAPPET
Filed July 21, 1955 ' 2 Sheets-Sheet 1
Zza./ el
v | PR.
— 8 |
N p 7 20 | Il /58
' | b
~ A { | J
L /10
’ &/ N
g %
/5F, i
/ 1 h /Je‘;

‘1 /0
8
&l
I\ /
L X /o
A=
= C

Al

[r1izrElor

CLIFFORD A ALLEN



2,915,051

Dec. 1, 1959 C. H. ALLEN
TAPPET

Filed July 21, 1955 2 Sheets-Sheet 2

==
2 %
/////lz//,/,g

ANNNN

N

CLIFFORD H. ALLEN

By % o Yt oo s Tt f e



2,915,051

_ Patented Dec. 1, 1959

1CC

United States Patent Off

=

2,915,051
TAPPET

Clifford H: Allen; Cleveland, Ohio; asSign'or to T'liom’ps’mi
Ramo Wooldridge Inc., a corporation of Ohio

Application July 21, 1955, Serial No. 523,561
-8 Claims. (Cl 123—99) '

This invention relates to a hydraulic automatic adjuster
for taking up clearances in a linkage assembly without,
however, causing the linkage to become: too tight so as
to interfere with. the proper operation thereof. The in-
vention more particularly deals with a self-contained hy-
draulic valve lifter or tappet for maintaining zerg valve
lash or tappet clearance having an elongated choke ring
for maintaining a more consistent. leakdown. rate under
load. ‘

in accordance with the invention, the tappet assembly
includes a body closed at one énd having a choke -ring
received in. the bore of the body and resilieiitly biased
away from the closéd end thereof. The choke ring co-
acts with the closed end of the body to défine a force
transmitting cliamber and is generally cup-shaped having
an elongated length coacting with the body bore to pro-
vide a more consistent' leakdown rate. An aperture or
passage is provided in the closed end of the choke ring.
Also slidably received in the bore of the body is a valve
having a reduced lower section terminating in a spherical
or conically shaped end to define a valve face and for
coacting with the valve seat of the choke ring. A resilient
or flexible cup seal encircles the reduced section of the
valve and engages the bore ‘to define above the' choke
ring a fluid supply chamber or reservoir. A thin washer
rests on the top surface of the cup seal and a ‘spring’ is
provided to urge the séal towards the closed end of the
body and load the reservoir. It is seen the instant tappet
assembly incorporates a simplified constfuction; and 'in
operation thereof, the choke ring normally ablts against
the valve to separate the force transmitting chamber
from the reservoir. . The hydraulic fluid inthe tfansmit-
ting chamber acts on the’ choke ring to” maintain it in
position against the valve durifig’ upward- travel'of the
body; thus, when the body-is lifted by the operating cam,
fluid in the transmitting chamber will be trapped to force
the choke ring and: valve to move ‘with the body. How-
ever, fluid leakdown will occur through the clearance be-
tween the choke ring and ‘the body bore, and, when the
body reaches its highest position after opening the valve,
the assembly will’ bé somewhat shorter than its- original
height due to this leakdown. Then when the valve spring
load is relieved from: the linkage: after the valve is seated,
the fluid pressure in the: force transmitting chamber will
drop bélow the pressure in the reservoir and -allow. the
choke ring to-move-away from: the valve.thereby opén-
ing the passaged choke ring, whereupon the fluid pressures
in the reservoir and the force transmitting chamber are
again balanced by the flow of fluid into the force trans-
mitting chamber for-the refilling cycle.

Heretofore, self-contained -tappet assemblies have in-
cluded an upper plunger and-a-lower plunger coacting
with the tappet valve and an-enlarged -head -on the valve
coacting with the choke ring to function as a valve face.
In the instant invention, in the construction of the valve
member, the upper plunger is-eliminated by using the
straight shafted valve member with the end of-the shaft
functioning as a-valve seating surface. Also, in-the in-
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stant irvention, by incorporating a spherical surface on
the end ‘of the valve shaft, or a conical surface approach-
ing such spherical surface, the need for a lower plunger
is theréby eliminated since any misalignment of the valve
shaft will not cause the corresponding leakage at the
valve seating surface. Thus, in the present invention, the
lower plunger is thereby replaced with a simple flat
washer which acts to transmit the force of a return spring
to the cup seal and thereby maintain the pressure on the
fluid reservoir.

In the past, difficulty has been experienced in assembly
of self-contained tappet structures, but such assembly has
been simplified in the instant invention by limiting the
length of the return spring so that its free length is suf-
ficiently short to- prevent this spring from -pushing the
cup seal off the end of the valve in a free position prior
to final assembly of the tappet.

Difficulty has been experienced in the construction of
the choke ring of heretofore developed tappst assemblies
in providing a relatively inexpensively manufactured
choke ring capable of providing a consistent leakdown
rate. However, in. the present invention, the choke ring
is cup-shaped permitting its manufacture as a simple
staiping, and the choke spring is fitted inside the choke
ring which permits the length of the choke ring to be
longer thereby providing a more consistent leakdown rate
under load. Thus, an increased length of the leakdown
clearance between the choke ring and the bore of the tap-
pet is provided which will permit greater production tol-
‘eranices on the outside diameter of the choke ring without
a corrésponding variation in leakdown rates under load.

7 Where prodiiction tolérances of the choke ring are held ’
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thus sufficiently close, theé increased length of the leak-
down clearance makes possible a reduction in silicone
polymer viscosity used as a hydraulic fluid, thereby con-
tributing to the ease of handling the silicone polymer.
In assembly of a tappet, this makes possible a cost re-
duction since a lower viscosity silicone polymer is known
to be less expensive than a heavier viscosity polymer.
Inasmuch as the choke spring nestles inside the choke
ring of the instant invention, the choke spring is pro-
vided of such a length that when the choke ring rests
against the bottom of the tappet barrel, the choke spring
will not go solid. Thus a simplified means of providing
a-stop for the tappet in the collapsed position is provided.

Heretofore, the use of a lower plunger on the tappet
valve shaft necessitated close tolerances of the shaft.
Since the lower plunger in the instanit invention is elimi-
nated; greater tolerances on' the tappet valve shaft are
permitted, as it is only necessary that a sufficiently smooth
surface be provided on the shaft to allow the cup seal to
perform efficiently as a sealing member. Thus, any varia-
tions in the shaft diameter, within limits, are accom-
modated by the resiliency of the cup seal.

Accordingly, it is an object of this invention to provide
an imiproved tappet assembly of simplified construction
having a relatively small number of parts, which may be
manufactured with greater production tolerances, and
easily assembled, theréby providing a relatively inexpen-
sive tappet assembly. _

Another object of this invention is to provide a tappet
assembly of such construction, wherein the heretofore
upper and lower plungers have been eliminated.

Still: another object of this invention resides in the pro-
vision: of a2 hydraulic valve lifter having a tappet valve
using a straight shaft with the end of the shaft func-
tiofiing as the tappet valve seating surface of generally
spherical or conical shape, wherein any misalignment of
the valve shaft will not cause a corresponding leakage at
the valve seating stirface.

A further object of this inventién is to provide a self-
contained’ hydraulic valve lifter, which in the assembly
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stage provides a sub-assembly including a tappet valve,
a return spring, a thrust washer, and a cup seal utilizing
the frictional resistance of the cup seal on the tappet valve
shaft to retain these parts in the one sub-assembly stage
prior to insertion of the sub-assembly into the tappet bar-
rel, thereby simplifying the assembly operation thereof.

A further feature of this inventioa resides in the pro-
vision of a self-contained hydraulic valve lifter including
a choke ring of generally cup-shape which may be manu-
factured as a simple stamping of increased length with-
out correspondingly increasing the overall tappet length,
thereby permitting a more consistent leakdown rate under
load. The increased length of the choke ring, of course,
increases the length of the leakdown clearance between
the choke ring outside diameter and the tappet barrel
bore.

Still another object of this invention resides in the
provision of a self-contained hydraulic valve lifter having
an increased length of leakdown clearance due to a cup-
shaped choke ring, wherein greater production tolerances
on the outside diameter of the choke ring are permitted
without a corresponding variation in leakdown rates un-
der load. However, where these production tolerances
are held sufficiently close, the increased length of the leak-
down clearance makes possible a reduction in silicone
polymer viscosity of the particular fluid used in the tappet,
thereby contributing to the ease of handling the fluid in
assembly and making possible a cost reduction since lower
viscosity silicone polymers are known to be less expensive
than the heavier viscosity polymers.

A further object of this invention is to provide a self-
contained hydraulic valve lifter, wherein the choke spring
nestles inside the cup-shaped choke ring and is of such
length as to prevent it from going solid in the collapsed
p.osition of the tappet due to the construction of the choke
ring,

Still another feature of this invention is to provide a
choke ring of cup-shape for a self-contained hydraulic
valve lifter, wherein the choke ring is of such length as
to be greater than the solid height of the choke spring
nestled therein, thereby providing a simplified means of
providing a stop for the tappet assembly in the collapsed
position, g

Still another object of this invention is to provide a
tappet valve for a self-contained hydraulic valve lifter,
wherein the valve shaft of the valve need not be machined
to close tolerances since the lower plunger is now elimi-
nated and it is only necessary that a sufficiently smooth
surface be provided on the shaft to allow the cup seal
to perform efficiently as a sealing member. Thus, any
variations in shaft diameter are accommodated by the
resiliency of the cup seal. )

Other objects, features and advantages of the invention
will be apparent from the following detailed description
of the drawings, which, by way of a preferred embodi-
ment, illustrate the invention.

On the drawings:

Figure 1 is a fragmentary sectional view of an enginé,
with parts in elevation, illustrating a tappet valve con-
structed in-accordance with the invention -in operative
association with other engine parts;

Figure 2 is a longitudinal cross sectional view, with
parts in elevation, of the hydraulic valve lifter according
to the invention showing the position of the parts just
prior to the valve opening operation;

Figure 3 is a view similar to Figure 2 but illustrating
the positions of the parts as the valve is fully opened; and

Figure 4 is a view similar to Figure 2 but showing the
position of the parts as the valve is fully closed or just
subsequent to the valve opening operation.

As shown on the drawings:

In Figure 1, the tappet assembly of the instant invention
is generally indicated by the reference numeral 10 and
includes a tappet barrel 11 having a bottom 11q riding
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on a cam C, The cam C has the majority of the periph-
ery thereof concentrically disposed about its axis to provide
a base circle for the cam. The tappet assembly or valve
lifter 10 is slidably mounted in the engine block B, and
a lobe L on the cam C serves to actuate the lifter 10 upon
rotation of the cam for reciprocating a push rod P.R. to
open and permit closing of a poppet valve V in the valve
train linkage. The poppet valve V is arranged to be
seated on a valve seat provided in the engine block, and
is biased into seating position by a valve spring S which
is locked to the stem of the poppet valve V by a suitable
locking means.

The tappet barrel or hollow body is closed at one end
and open at the other end and provided with an elongated
internal bore 11b. A cup-shaped choke ring 12 is slidably
Teceived in the barrel bore 11 to coact with the closed
end of tappet barrel 11 in providing a hydraulic com-
pression or thrust transmitting chamber 13. The choke
ring 12 includes an elongated substantially cylindrical side
wall 12z coacting with the tappet barrel bore 115 to
provide an increased leakdown clearance length there-
between which permits a more consistent leakdown rate

* under load. In other words, a greater restriction is pro-

25

vided by the lengthier leakdown clearance.
The choke ring may be inexpensively manufactured as
a simple stamping. The increased length of the leakdown

clearance permits greater production tolerances on the

30

outside diameter of the choke ring 12 without a corre-
sponding variation in leakdown rates under load. And,
where production tolerances are held sufficiently close,
the increased length of the leakdown clearance makes

. possible a reduction in silicone polymer viscosity of the
" fluid employed in the lifter of the present invention, there-
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by contributing to the ease of handling the fluid in as-
sembly and making possible a cost reduction since lower
viscosity silicone polymers are known to be less expen-
sive than the heavier viscosity polymers.

The choke ring 12 is resiliently biased away from the
closed end of the tappet barrel 11 by a choke spring 14.
The choke spring 14 is bottomed on the closed end of
the barrel at one end and nestles within the cup-shaped
choke ring 12 to be bottomed on the inside of the closed
end 12 of the choke ring. Fitting the choke spring 14
inside of the choke ring 12 permits the lIength of the choke
ring to be longer than in previous designs without a corre-
sponding increase in overall tappet length. The choke
ring 12, in the collapsed position of the valve lifter 10
will rest against the bottom of the tappet barrel 11, where-
in the bottom edge 12¢ of the choke ring 12 provides a
simplified stop for the tappet in the collapsed position.
The distance from the bottom edge 12¢ of the choke
ring 12 to the bottoming surface within the choke ring
for the choke spring 14 is greater than the solid height
of the choke spring 14. Thus, the choke spring 14 will
not go solid when the valve lifter 10 is in a collapsed
position.

A valve member 15 is received within the bore of the
tappet barrel 11. The valve member 15 is provided at
its upper end with an enlarged guiding section 15z that
is cylindrically shaped to slidably engage the barrel bore
115. The enlarged section 15a is recessed at 15b to re-
ceive the semi-spherical end of the push rod P.R.

A valve shank or shaft 15¢ forms the lower end of
the valve member 15 and terminates in a spherical shaped
end 15d which functions as a valve face. The upper
peripheral edge of a centrally disposed aperture or pas-
sage 124 in the closed end of the choke ring 12 functions
as a valve seat to coact with the valve face 154 in the op-
eration of the lifter assembly. ‘The valve face 154 is pref-
erably formed as a spherical surface, but may be formed
as the conical surface approaching such spherical surface.
Thus, the need for a lower plunger is thereby eliminated
since any misalignment of the valve shaft 15¢ will not
cause the corresponding leakage on the valve seating
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surface provided the radius of the spherical valve face
154 has its' center approximately at thie central portion
of the enlarged upper end %54 of the tappet valve mem-
ber 15.

A resilient cup seal 16 constructed of any suitable
material, such as rubber, encircles the valve shaft 15c in
intimate engagement therewith, and intimately engages
the barrel bore 11b to effectively function as a sealing
member. A substantially annuldr fluid supply chamber
or reservoir 17 is defined between the ring-shaped cup
seal 16 and the choke ring 12, and serves to replenish the
compression chamber 13 during the operation of the
valve lifter 10. ‘

The diameter of the valve shaft 15¢ need not be ma-
chined: within close tolerances. It is only necessary that
a sufficiently smooth surface be provided on the valve
shaft 15¢ to allow the cup seal to perform efficiently as a
sealing member. . Thus, any variations in shaft diameter,
within limits, are accommodated by the resiliency of the
cup seal 16.

A relatively thin flat washer 18 overlies the top of the
cup seal 16 to function as a bottoming member and to
transmit the force of a return spring 19 to the cup seal
16. In other words, the washer 18 serves to transmit
the forces of the return spring 19 equally to the entire
upper surface of the cup seal 16. The upper end of
the return spring 19 is bottomed on a shoulder 15e
formed by the enlarged end 15a of the valve member 15
and a cylindrical section 15f that is slightly enlarged
from the diameter of the valve shaft 15c. It is noted
that the section 15f is sized to engage the inside diameter
of the return spring 19 and provide a guiding section
at the upper end thereof to prevent unnecessary shifting
of the return spring 19 during the opération of the valve
lifter 10, ‘

The assembly of the valve lifter 10 in accordance with
the invention is simplified inasmuch as a sub-assembly
incorporating the valve member 15, the return spring
19, the thrust washer 18, and the cup seal 16 is now
made possible. The free length of the return spring 19
is sufficiently short to prevent this spring from pushing the
cup seal 16 off the end of the valve shaft 15¢ in the free
position prior to assembling of 'the tappet, wherein the
frictional resistance of the cup seal 16 on the valve shaft
15¢ retains these parts in a single sub-assembly. Thus,
after the choke ring 12 and choke spring 14 have been
inserted in the tappet barrel 11, and a measured amount
of fluid of any suitable type is' poured into the barrel,
the sub-assembly is then inserted. A locking ring 20
maintains the valve lifter assembled prior to installation
in an engine. Upon installation of the sub-assembly,
the return spring 19 resilieatly biases the cup seal 16 to
maintain a pressure on the fluid reservoir 17,

In operation, the parts of the lifter 10 take substantially
the positions as shown in Figure 2 before the operation
of the lifter begins. - The choke spring 14 acting on the
push rod P.R. through the choke ring 12 and the valve
member 15 takes up all the slack in the valve train and
the valve face 15d of the valve 15 will be seated on the
valve seat of the choke ring 12.

As the cam C rotates in the clockwise. direction shown
by the arrow to move the lobe L against the bottom 1ia
of the tappet barrel, the lifter moves upwardly. The
fluid compression chamber 13, having trapped the solid
column of fluid below the choke ring 12 will raise the
push rod P.R. through the medium of the valve mem-
ber 15. ‘

During the upward movement of the lifter 10 and the
opening of the poppet valve V, some of the trapped
fluid in the compression chamber 13 will leak out be-
tween the cutside diameter of the choke ring 12 and the
barrel bore 11b into the reservoir 17. This action will
cause the valve member 15 and the choke ring 12 to
move downwardly into the barrel bore 115 and compress
the choke sprinig 14 as shown in Figure 3. Due to the
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6

decrease.of volume at the lower end of the tappet barrel
11 by the valve shaft 15¢, the cup seal 16 will be forced
upwardly to slightly compress the return spring 19. Thus,
the valve train assembly is shortened. Subsequent to
the valve opening operation' when the cam lobe L has
passed the bottom 11a of the body 11, the parts of the
lifter 10 take the position as shown in Figure 4. As
the tappet barrel 11 lowers, the valve member 15 will
unseat from the valve seat of the choke ring 12, and the
force of the return spring 19 against the cup seal will
force the fluid in the reservoir 17 to flow around the
valve face 154 and through the passage 124 of choke
ring 12 into the compression chamber 13. This allows
choke ring 12 to move upwardly and to again seat on the
spherical end 154 of valve 15 to complete the cycle.

Thus, it is seen that the present invention provides a
self-contained hydraulic valve lifter or tappet having a
minimum number of parts which may be easily assembled
to attain. a highly efficient lifter of relatively low cost.

It will ‘be understood that modifications and variations
may be effected without departing from the scope of the
novel concepts of the present invention, but it is under-
stood that this application is to be limited only by the
scope of the appended claims.

1 claim as my invention:

1. A self contained valve tappet assembly comprising
a tappet barrel having a closed bottom, an open top with
a cylindrical bore between the open top and closed bot-
tom, a cup-shaped choke ring slidably received in said
barrel, said cup-shaped choke ring having an upper end
wall and a depending cylindrical wall, said end wall hav-
ing an aperture therein forming a port, a coil spring
bottomed with its lower end upon the boitom of said
tappet barrel, the under side of the end wall of said choke
ring resting and coacting with the upper end of said coil
spring, the side wall of said choke ring separating said
coil spring from said cylindrical bore of the tappet barrel,
said coil spring biasing said choke ring away from the
closed end of said tappet barrel, a-slidable thrust load
transmitting valve member provided at its upper end
with an enlarged guiding section, a central section of
reduced diameter below said guiding section, an end
section of a still further reduced diameter below said
central section and a valve face formed at the lowermost
free end of said end section, said enlarged guiding section
cylindrically shaped to slidably engage the tappet barrel
bore, a return spring assembled below said guiding sec-
tion and arranged between said central section and said
tappet bore, said central section engaging the inside di-
ameter of said return spring for guiding same within said
tappet bore, a resilient. cup seal encircling the cylindrical
surface of said end section of said valve member and in
intimate engagement therewith and intimately engaging
the tappet barrel cylindrical bore to effectively function
as a sealing member, a washer overlying the top of said
seal to function as a bottoming member for said return
spring and to transmit the force of said return spring to
the entire upper surface of said cup seal, said cup seal
defining with said choke ring an annular hydraulic fluid
supply chamber therebetween, said coil spring below said
choke ring biasing said choke ring upwardly whereby said
valve face upon the lower end of said valve member will
resiliently close said port in said choke ring, the end
wall of said choke ring with its port closed by said valve
face defining with the closed end of said tappet barrel a
cylindrical hydraulic fluid compression chamber there-
between, said port in said choke ring providing communi-
cation between said hydraulic fiuid chamber and the space
encircling the lower end portion of said thrust valve
member, said valve face on said valve member coacting
with said port to control the flow of fluid therethrough,
an annular groove in the cylindrical bore of the tappet
barrel adjacent the open end thereof, and a locking ring
assembled in said annular ‘groove to' prevent said valve
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member from passing outside said tappet barrel thereby
providing a self contained unit.

2. A self contained valve tappet assembly comprising a
tappet barrel having a closed bottom and an open top
with a cylindrical bore between the open top and closed
bottom, a cup-shaped choke ring slidably received in said
barrel, said cup-shaped choke ring having an upper end
wall and a depending cylindrical wall, said end wall hav-
ing an aperture therein forming a port, a coil spring bot-
tomed with its lower end upon the bottom of said tappet
barrel, the under side of the end wall of said choke ring
resting and coacting with the upper end of said coil spring,
the side wall of said choke ring separating said coil spring
from said cylindrical bore of the tappet barrel, said coil
spring biasing said choke ring away from the closed end
of said tappet barrel, a slidable thrust load transmitting
valve member provided at its upper end with an enlarged
guiding section, a central section of reduced diameter be-
low said guiding section, an end section of a still further
reduced diameter below said central section, and a spheri-
cal valve face formed at the lowermost free end of said
end section, said emlarged guiding section cylindrically
shaped to slidably engage the tappet barrel bore, a return
spring assembled below said guiding section and arranged
between said central section and said tappet bore, said
central section engaging the inside diameter of said re-
turn spring for guiding same within said tappet bore, a
resilient cup seal encircling the cylindrical surface of
said end section of said valve member and in intimate
engagement therewith and intimately engaging the tappet
barrel cylindrical bore to effectively function as a sealing
member, a washer overlying the top of said seal to func-
tion as a bottoming member for said return spring and
to transmit the force of said return spring to the entire
upper surface of said cup seal, said cup seal defining with
said choke ring an annular hydraulic fluid supply chamber
therebetween, said coil spring below said choke ring bias-
ing said choke ring upwardly whereby said spherical
valve face upon the lower end of said valve member will
resiliently close said port in said choke ring, the end wall
of said choke ring with its port closed by said spherical
valve face defining with closed end of said tappet barrel
a cylindrical hydraulic fluid compression chamber there-
between, said port in said choke ring providing communi-
cation between said hydraulic fluid chamber and the an-
nular fluid supply chamber encircling the lower end por-
tion of said thrust valve member, said spherical valve face
on said valve member coacting with said port to control
the flow of fluid therethrough, a narrow passage between
the cylindrical wall of said choke ring and the cylindri-
cal wall of said tappet bore forming a fluid leakage pas-
sage for the fluid in the compression chamber to pass
out into the fluid reservoir allowing the valve member and
the choke ring to move downwardly into the bore of the
tappet barrel, an annular groove in the cylindrical bore
of the tappet barrel adjacent the open end thereof, and a
locking ring assembled in said annular groove to prevent
said valve member from passing outside said tappet barrel
thereby providing a self contained unit.

3. A self contained valve tappet assembly comprising
a tappet barrel having a closed bottom and an open top
with a cylindrical bore between the open top and closed
bottom, a cup-shaped choke ring slidably received in
said barrel, said cup-shaped choke ring having an upper
end wall and a depending cylindrical wall, said end wall
having an aperture therein forming a port, a coil spring
bottomed with its lower end upon the bottom of said
tappet barrel, the underside of the end wall of said choke
ring resting and coacting with the upper end of said
coil spring, the side wall of said choke ring separating
said coil spring from said cylindrical bore of the tappet
barrel, said coil spring adapted to bias said choke ring
away from the closed end of said tappet barrel, a slidable
thrust load transmitting valve member provided at its
upper end with an enlarged guiding section, a central
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section of reduced diameter below said guiding section, an
end section of a still further reduced diameter below said
central section, and a spherical valve face formed at the
lowermost free end of said end section, said enlarged guid-
ing section cylindrically shaped to slidably engage the tap-
pet barrel bore, a return spring assembled below said
guiding section and arranged between said central section
and said tappet bore, said central section engaging the
inside diameter of said return spring for guiding same
within said tappet bore, a resilient cup seal encircling the
cylindrical surface of said end section of said valve mem-
ber and in intimate engagement therewith and intimately
engaging the tappet barrel cylindrical bore to effectively
function as a sealing member, the top surface of said
cup seal receiving and withstanding the entire biasing
force of said return spring, said cup seal defining with
said choke ring an annular hydraulic fluid supply chamber
therebetween, said coil spring below said choke ring bias-
ing said choke ring upwardly whereby said spherical valve
face upon the lower end of said valve member will resil-
iently close said port in said choke ring, the end wall of
said choke ring with its port closed by said spherical valve
face defining with closed end of said tappet barrel a cylin-
drical hydraulic fluid compression chamber therebetween,
said port in said choke ring providing communication
between said hydraulic fluid chamber and the annular fluid
supply chamber encircling the lower end portion of said
thrust valve member, said spherical valve face on said
valve member coacting with said port to control the flow
of fluid therethrough, a narrow passage between the cylin-
drical wall of said choke ring and the cylindrical
wall of said tappet bore forming a fluid leakage
passage for the fluid in the compression chamber to pass
out into the fluid reservoir allowing the valve member
and the choke ring to move downwardly into the bore of
the tappet barrel, an annular groove in the cylindrical
bore of the tappet barrel adjacent the open end thereof,
and a locking ring assembled in said annular groove to
prevent said valve member from passing outside said tap-
pet barrel thereby providing a self contained unit.

4. A hydraulic tappet assembly for transmitting re-
ciprocating forces to operate a valve comprising in com-
bination an elongated tubular tappet barrel having a
cylindrical hollow inner chamber open at the upper end
and closed at the lower end for engagement with a cam
and to close said inner chamber, a hollow inverted cup-~
shaped choke ring having an upper end wall and a down-
wardly extending tubular side wall slidably engaged with
the inner surface of the lower end of said inner chamber
to form a compression chamber bounded by the inside
of the choke ring and the closed end of the tappet barrel
with a relatively long annular leakdown passage defined
between the tubular side wall and the inner wall of said
chamber to permit substantial manufacturing tolerances,
said choke ring having a centrally located passage through
the upper end wall with an upwardly facing valve seat
surrounding said passageway, an eclongated one-piece
tappet valve plunger slidably housed within the tappet
barrel above said choke ring, said valve plunger having
an enlarged upper end adapted at the top to connect to
a push rod and with an outer surface slidable within
the upper end of the tappet barrel, said valve plunger
having a straight shanked lower end of smaller diameter
than the upper end and being of substantially uniform
diameter to the terminal lower end with a lower terminal
self-aligning valve face for seating on said valve seat
on the choke ring, a resilient annular cup seal frictionally
mounted on said straight shanked lower end of the valve
plunger accommodating variance in diameter of said
straight shanked lower end, said seal having a central
opening to accommodate said lower end and sized so
that the seal must be slid over the lower end and will
frictionally hold its position on said end, a coil com-
pression return spring above said cup seal and below
said enlarged upper end of the valve plunger and being
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of a length less than said straight shanked end. so. that
the cup seal is nmot pushed off” the end. of said; straight
end during operation and during assembly, and 4 goiled
compression ¢hoke spring housed within the choke. ring
and bearing upwardly against the end wall of the choke
ring and downwardly against the lower end of said tappet
barrel and having a compressed length less. .than. the
length of the side wall of the tappet barrel so. that the
spring will not go solid when the choke ring is forced
to the bottom of the tappet barrel. :

5. A hydraulic tappet assembly for transmitting re-
ciprocating forces to operate a valve comprising in com-
bination an elongated tubular tappet barrel having a
cylindrical hollow inner chamber open at the upper end
and closed at the lower end for engagement with a cam
and to close said inner chamber, a choke ring slidably
located within the lower end of the tappet barrel to form
a compression chamber between the closed end of the
tappet barrel and the ring, said ring having a flow pas-
sageway therethrough with an upwardly facing self-align-
ing valve seat, an elongated tappet valve plunger slidably
housed within the tappet barrel above said choke ring, said
valve plunger having an enlarged upper end: adapted at
the top to connect to a push rod and with an outer sur-
face slidable within the upper end of the tappet barrel,
said valve plunger having a straight shanked lower end
of smaller diameter than the upper end and being of
substantially uniform diameter to the terminal lower end
with a lower terminal self-aligning valve face for seating
on said valve seat on the choke ring, a resilient annular
cup seal frictionally mounted on said straight shanked
lower end of the valve plunger accommodating variance
in diameter of said straight shanked lower end, said seal
having a central opening to accommodate said lower end
and sized so that the seal must be slid over the lower
end and will frictionally hold its position on said end,
and a return choke ring biasing means connected to urge
the choke ring upwardly against the valve plunger, and
spring means above said cup seal and below said enlarged
upper end of the valve plunger for urging said seal down-
wardly on the lower end of the plunger.

6. A hydraulic tappet assembly for transmitting re-
ciprocating forces to operate a valve comprising in com-
bination an elongated tubular shaped tappet barrel hav-
ing a cylindrical hollow inner chamber open at the upper
end and closed at the lowér end for engagement with a
cam and to close said inner chamber, a choke ring slid-
ably located within the lower end of the tappet barrel
to form a compression chamber between the closed end
of the tappet barrel and the ring, said ring having a
flow passageway therethrough with an upwardly facing
self-aligning valve seat, an elongated tappet valve plunger
slidably housed within the tappet barrel above said choke
ring, said valve plunger having an enlarged upper .end
adapted at the top to connect to a push rod with an outer
surface slidable within the upper end of the tappet barrel,
said valve plunger having a straight shanked lower end
of smaller diameter than the upper end and. being of
substantially uniform diameter to the terminal lower end
with a lower. terminal self-aligning valve face for seating
on said valve seat on the choke ring, a resilient annular
cup seal frictionally mounted on said straight shanked
lower end of the valve plunger accommodating variance
in diameter of said straight shanked lower end, said seal
having a central opening to accommodate said lower
end and sized so that the seal must be slid over the lower
end and will frictionally hold its position on said end, a
coil compression return spring above said cup seal and
below said enlarged upper end of the valve plunger, a
flat relatively thin annular washer encircling said plunger
and located between the lower end of said spring and
the upper face of said cup seal and relatively  freely
fitting the plunger so that wide manufacturing tolerances
may be used for the lower end of the plunger, and a
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10
return_ ¢hoke. ring biasing means connected to urge thé
choke ring mpwardly against the valve plunger.

“7.. A hydraulic tappet assembly for transmitting recip-
rocating forces to operate a valve comprising in combina-
tion an elongated tubular tappet barrel having a cylin-
drical hollow. inner chamber open at the upper end and
closed at the. lower end for engagement with a cam and
to close said inner chamber, a choke ring slidably located
within: the lower. end of the tappet barrel to form a com-
pression. chamber between. the closed end of the tappet
barrel and the ring, said ring having a flow passageway
therethrough with an upwardly facing valve seat, an elon-
gated tappet valve plunger slidably housed within the
tappet barrel above said choke ring, said valve plunger
having an enlarged upper end adapted at the top to con-
nect to a push rod and with an outer surface slidable
within the upper end of the tappet barrel, said valve
plunger having a straight shanked lower end of uniform
diameter smaller than the upper end with a valve face
at the lower end for coaction with said valve seat on the
choke ring, a resilient annular cap seal frictionally
mounted on said straight shanked lower end of the valve
plunger accommodating variance in diameter of said
straight shanked lower end, said seal having a central
opening to accommodate said lower end and sized so that
the seal may be slid over the lower end and will fric-
tionally hold its position on said end, a coil compres-
sion return spring above said cup seal and below said en-
larged upper end of the valve plunger and being of a
length less than said straight shanked end so that the cup
seal is not pushed off the end of said straight end during
operation and during assembly, and a return choke ring
bias‘ng means connected to urge the choke ring upwardly
against the valve plunger.

8. A hydraulic tappet assembly for transmitting recip-
rocating forces to operate a valve comprising in combina-
tion an elongated tubular tappet barrel having a cylindri-
cal hollow inner chamber open at the upper end and
closed at the lower end for engagement with a cam and
to close said inner chamber, a hollow inverted cup-shaped
choke ring having an upper end wall and a downwardly
extending tubular side wall slidably engaged with the
inner surface of the lower end of said inner chamber to
form a compression chamber bounded by the inside of
the choke ring and the closed end of the tappet barrel
with a relatively long annular leakdown passage defined
between the tubular side wall and the inner wall of said
chamber to permit substantial manufacturing tolerances,
said choke ring having a centrally located passage
through the upper end wall with an upwardly facing valve
seat surrounding said passageway, an elongated one-piece
tappet valve plunger slidably housed within the tappet
barrel above said choke ring, said valve plunger having
an enlarged upper end adapted at the top to connect to a
push rod with an outer surface slidable within the upper
end of the tappet barrel, said valve plunger. having a
straight shanked lower end of smaller diameter than the
upper end and being of substantially uniform diameter
to the terminal lower end, a convex self-aligning valve
face at the terminal lower end of said valve plunger for
seating on said valve seat on the choke ring, a resilient
annular cup seal frictionally mounted on said straight
shanked lower end of the valve plunger accommodating
variance in diameter of said straight shanked lower end,
said seal having a central opening to accommodate said
lower end and sized so that the seal may be slid over the
lower end and will frictionally hold its position on said
end, a coil compression return spring above said cup seal
and below said enlarged upper end of the valve plunger
and being of a length less than said stra’zht shanked end
so that the cup seal is not pushed off the end of said
straight end during operation and during assembly, and a
coiled compression choke spring housed within the choke
ring and bearing upwardly against the end wall of the
choke ring and downwardly against the lower end of said
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tappet barrel and having a compressed length less than
the length of the side wall of the tappet barrel so that
the spring will not go solid when the choke ring is forced
to the bottom of the tappet barrel.

References Cited in the file of this patent

UNITED STATES PATENTS

2,108,514  Summers - _____ Feb. 15, 1938
2,140,826 Bettison oo Dec. 20, 1938

[

2,160,257
2,570,853
2,719,515
2,734,495
2,742,030
2,742,031
2,744,509
2,752,901

12 .
Apel May 30, 1939
Pierce : Oct. 9, 1951
Archangeli .. _______ Oct. 4, 1955
Pierce o Feb. 14, 1956
Gleeson . _____ Apr. 17, 1956
Tauschek .. _____.____ Apr. 17, 1956
Banker _____ . _____ May 8, 1956
Bergmann ... __ July 3, 1956




