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This invention relates to tappets in general, and .more
particularly to hydraulic tappets.

Hydraulic tappets are used in automotive and other
engines as slack adjusters for the engine valve lifting
means. When an engine is just being started, the parts
on an engine valve lifter train are contracted and con-
sequently of less length than under normal engine oper-
ating conditions. As an engine warms up and the engine
temperatures rise, the valve train parts expand and in-
crease in length. Tappets are self-adjusting means which
are interposed in the engine valve operating train to
compensate for the change which takes place.

The most commonly known and used type of hydraulic
tappet is one in which a variable capacity fluid chamber
space is used to transmit the valve lifting force. This
may be accomplished by having a plunger member dis-
posed within a blind end passage to form such a fuid
chamber space. The volume of the chamber space is
decreased to compensate for valve train growth by bleed-
ing fluid off through the clearance space between the
plunger and the blind end passage forming member.

The bleeding off of hydraulic fluid through the clear-
ance space between the plunger and the plunger receiv-
ing member is commonly known as “leakdown.” Leak-
down control is entirely dependent upon holding close
tolerances in the plunger and cylinder members of the
tappet to obtain a minimal clearance space therebetween.
Quite obviously, it is expensive to machine the parts to
the required close tolerances, to inspect and sort the
parts, and to later assemble them. Over or under sized
clearance spaces will result in-an ineffective tappet.

It is an object of this invention to provide a hydraulic
tappet in which these close tolerances and minimal ‘clear-
ances are not required to be so closely maintajned.

It is an object of this invention to discloss valve means
which may be used to control the fluid bleed -off from
the pressure chamber space in hydraulic tappets. Ac-
cordingly, the close tolerances and minimal clearance
Spaces are no longer required to be so carefully main-
tained. There is also less stringency in the inspection
and sorting of the tappets and no appreciable problem in
the assembly of the tappet parts.

It is also an object of this invention to disclose a simple
and relatively inexpensive form of relief valve means for
the pressure chamber space and one which may be in-
corporated within presently known hydraulic tappets.
No appreciably expensive tooling changes are necessary.
The valve means is simply interposed between the plunger
and push red seat members,

Another object of this invention is
suitable pressure chamber valve means for use in hy-
draulic tappets. The relief valve hereinafter described
provides a seal between the reservoir inlet to ‘the tappet
and the pressure chamber space,
conirol valve between the reservoir inlet and IeServoir
chamber space. )

Still another object of this invention is to disclose a
relatively simple and inexpensive pressure -chamber valve
_means, in and of itself. The valving ‘member is -a coned
or dished annular ring having its outer edge formed as

to disclose a highly
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a sealing means and its inner edge notched for allowing
fluid flow to the reservoir chamber under certain operat-
ing -conditions.

Another problem prevalent in conventionally known
tappets, particularly at high engine speeds, is 2 condition
known as tappet pump-up.

The commonly known form of hydraulic tappet pro-
vides for continuous or almost continuous communica-
tion between the hydraulic fluid supply source and the
reservoir chamber of the tappet. At high engine speeds
this free communication of fluid to the reservoir cham-
ber, the inherent resiliency in the valve train parts, en-
gine valve spring fluctuations, etc., set up false require-
ments for tappet adjustment which cause a premature
and generally incorrect exchange of fluid between the
reservoir and pressure chambers.

In addition to the objects of this invention aforemen-
tioned, it is an object to disclose a tappet in which all
adjustment of the effective length of the tappet occurs
while the tappet is on the base circle of the actuating
cam. This avoids the necessity for communication be-
tween the fluid supply source and the reservoir chamber
during the ‘tappet stroke. Accordingly ‘the reservoir
feed passage may be closed during the tappet stroke to
avoid any false response attributable thereto.

Another object of this invention, with respect to avoids
ing tappet pump-up, is to provide a novel means of res-
ervoir communication and one which may be readily shut
off during tappet operation. o

Still another object of this invention, with respect to
tappet pump-up problems, is to disclose an anti-surge
means for use within a tappet to compensate for resil-
iency in ‘the valve train parts ‘and engine valve spring
fluctvations, ‘which normally create false conditions for
tappet -adjustment, )

A further object of this invention, in the same vein,
is to disclose anti-surge means incorporated within an-
other operable tappet part. Accordingly no extra ‘tap-
pet parts are required and the material and assembly costs
of the tappet are not increased in providing such an ‘addi-
tional feature.

These and other objects and advantages in the prac-
tice of ‘this invention will be ‘more apparent in the illus-
tration and description of a working embodimernt of the
invention, as hereinafter set forth. )

In the drawings:

Fig. 1 is a cross sectional plan view of a hydraulic
tappet including the features of ‘this invention. )

Fig. 2 is an enlarged fragmentary section of the tappet
shown by Fig. 1 illustrating the ‘relief valve in ‘one of
its operating positions. '

‘Fig. 3 is an enlarged fragmentary section of the tappét
shown by Fig. 1 illustrating ‘the relief valve in another
of its operating positions. . :

Fig. 4 is an enlarged fragmentary section of the tappet
of Fig. 1 showing the plunger and valve means, per se.

Fig. 5 is an enlarged top plan view of the valve mem-
ber itself.

The hydraulic tappet shown in the drawings includes
a cylindrical member closed at ‘its lower end and hav-
ing a passage formed therein to receive a ‘plunger mem-
ber. The plunger member forms a ‘pressiire chamber
space with the blind end of the cylinder body .and ‘s
hollow to form a reservoir chamber space. A -check
valve is provided at the end of the plunger ‘member be-
tween the teservoir and. pressure chamber spaces. . GA
compression spring is disposed within the pressure cham-
ber space to bias the plunger away from the -closed .end
of the cylinder body. ’ : oL

A push.rod seat, for the push rod member of the
engine valve train, is disposed within the open-end of the
cylinder body. Tt is disposed over the plunger membey
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und is formed to close the reservoir chamber space
thereof.

The relief valve of this invention is provided between
the push rod seat and plunger members. The push rod
.seat member- includes an undercut annular groove to sup-
"ply hydraulic fluid to the reservoir chamber space through
the relief valve. The outer periphery of the relief valve
forms a seal between the annular pressure chamber space,
between the plunger and cylinder bodies, and the reser-
voir supply groove of the push rod seat member. :

During the operation of the tappet the operating cam
raises the cylinder body member and the fluid in the pres-
sure chamber space, being incompressible, transmits such
force to the plunger member. The plunger member acts
against the relief valve, closing the reservoir feeding side
thereof. It then acts through the push rod seat mem-
ber to lift the valve operating push rod member. Any
growth in the valve train parts during the rise and fall
‘of the tappet is not immediately apparent. However,
just prior to the return of the cylinder body member to
the base circle of the operating cam the increase in the
effective length of the valve train parts becomes apparent.
‘At that moment the push rod member seeks to move
the plunger member lower within the cylinder body, caus-
ing an increase in the pressure within the pressure cham-
“ber spaces, and results in the relief valve raising to per-
_mit a bleed off of fluid and the lowering of the plunger
member.

The specific operation of the relief valve will be better .

“understood in the following detailed description of struc--
_ture and operation. :
.. 'The hydraulic tappet 10 includes a cylindrical tappet
body member 29 having its lower end 21 closed. The
cylinder body member 20 is mounted for reciprocation
_within a guide passage 11 in an engine valve block 12
"(shown in phantom). The outer surface of the cylinder
body. member 20 is formed to include a wide annular
“groove 22 near its upper end. The groove 22 cooper-
ates with a reservoir feed galley 13 in the engine block
12.- A passage 23-is formed through the tappet body
“member 20, within the annular groove 22, for communi-
_cation with the cylindrical chamber space 24 thereof.

An engine valve operating cam 14 is mounted under
.the blind end 21 of the tappet body member 20. The ec-
centric end 15 of the cam is intended to lift the tappet
body member 20 within the engine block guide passage
11. An engine valve operating push rod member 16
.is received within the open end of the cylindrical chamber
space 24 and is engaged with certain parts of the tappet

10 to be described. The engine valve spring (not shown)
-acts through the push rod member 16 to keep the tappet
engaged on the cam 14 at all times. .

Within the cylindrical passage 24 of the tappet body
:member 20 there is disposed the tappet plunger member
30. The plunger member 30 forms a pressure chamber
-space 25 with the blind end of the tappet body member
20. The end of the plunger member 39 is necked down

as at 31 and includes a passage 32 therethrough which
is closed by a check valve 40. The cylinder body mem-
‘ber 20 is undercut at 26, around the lower end of the
_plunger member 30, and is formed to provide a bottom-
ing shoulder 27 for the plunger member. )
. A check valve cage 41 is fitted on the end of the
_plunger member 30 within the pressure chamber space
25, The cage 41 includes a flange 42 upon which is
.received the upper end of a coiled compression spring
28. -The compression spring 28 is disposel within the
pressure chamber space 25 and bears against the blind
end thereof. The valve cage 41 may be press fitted on
_the necked end 31 of the plunger 30 or may be held en-
gaged thereto by the spring 28. -
: The check valve 40 is disposed within the valve cage
41. 'The check valve 40 iricludes a light coiled compres-
sion spring 42 seated on the valve cage and holding a
valve plate 43 against the end of the passage 32 which

.. 2,041,628 .
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4 .
is formed through the plunger member 30. The valve
cage 41 includes an end opening 44 and side openings 45
to allow fluid flow therethrough.

The tappet plunger member 36 is formed to include a
reservoir chamber space 33. The passage 32 is in open
communication with the reservoir 33. The upper end
of the plunger member 30 is formed to include an an-
nular groove 34 about its outer periphery and to pro-
vide a valve seat face 35 at the terminal end thereof. .

Between the plunger member 30 and the cylinder body.
20 is an annular clearance space 29. This clearance
space is in the order of .004. As compared to the .0002
clearance space previously required to be maintained be-
tween these parts, for leakdown controlled tappets, such
space is in effect part of the pressure chamber space 25.
The annular space 29’ about the upper end of the plunger

“member 30 is similarly to be considered part of the pres-

sure chamber space 25 since it is.in open communica-
tion therewith through the clearance space 29.

A push rod seat member 50 is disposed within the upper
end of the blind end passage 24 of the tappet body mem-
ber. The push rod seat member 50 includes a wide an-
nular groove 51 within its outer periphery and extend-
ing to its lower end. A valve seat face 52 is provided
on its lower terminal end. The valve seat face 52 is
annular and includes a boss 53 with a coned side wall
54 centrally thereof. The boss 53 extends within the
reservoir space 33 of the plunger 30 when the push rod
seat 50 is seated thercover. -

_The upper end of the push rod seat 50 is formed to in-
clude a spherical seat 55 for the ball headed end 56 of
the push rod member 16. B

Between the valve seat face 52 of the push rod seat 50
and the valve seat face 35 of the plunger 30 is disposed
the valve member 60.  The valve member 60 is a dished

.and preferably thin metallic annular disk, as shown in

Figs. 4 and 5, in a substantially free state. The outer

-peripheral edge of the valve disk 60 is formed down-

wardly and out, as at 61. The inner peripheral edge 62
forms an opening which is smaller than the boss 53 on
the end of the push rod seat member 50. Notches 63
are provided in the inner edge 62 of the valve plate at
circumferentially spaced intervals. )

As shown by Fig. 4, the outer peripheral edge 61 of
the :valve member normally bears against the side wall

"of the cylinder passage 24. When the push rod seat

member 50 and the plunger member 30 have the valve

- 60 ‘séated therebetween, as in Fig. 2, the outer edge 61

is held against the cylinder wall with a resilient force
resulting from forcibly straightening out the dished disk.
Further, the inner peripheral edge 62 of the valve member
is bent down by the coned wall 54 of the push rod seat
boss 53 extending beyond the plunger valve seat face
53. This cuts off and closes communication between
the reservoir feed groove 51 and the reservoir space 33
via the notches 63. e

The different dispositions of the valve member 60 will
be further described in the discussion of tappet operation
which follows. '

A snap ring groove 18 is formed internally within the

member, and a snap ring 19 is received therein to keep
the parts mentioned assembled as described. o
OPERATION ) N

The tappet 10 is shown in Fig. 1 with the engine valve
closed. The push rod member 16 is in its lower extended
position. The valve member 60-holds the push rod seat
member 50 and plunger member 30 spaced apart. The
resilient strength of the inner periphery 62 of the valve
plate 60 is sufficiently greater than the plunger return
spring 28 to hold the push rod seat and plunger memi-
bers separated. However, it is of less strength than the
engine valve spring, to be assured that the emgine valve
is closed. The return spring 28 is of sufficient strength
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to hold the valve seat 35 closed on the valve plate and
the outer peripheral edge under compression against the
cylinder space wall.

When the engine is started, hydraulic fluid at engine
operating pressure is supplied to the reservoir chamber
space 33. The fluid flow is through the galley passage
13, groove 22, and passage 23 into the cylinder body. The
flow continues through the annular groove 51 about the
push rod seat 50, under the end face 52 thereof, and
through the valve plate notches 63 into the I'€Servoir.

As the valve operating cam 14 rotates and brings its
eccentric end 15 under the blind end 21 of the cylinder
body member 20, the tappet body member begins its
rise. The hydraulic fluid within the chamber spaces 25,
29 and 29’ is trapped by the valve 60 seated on the
plunger end 35. The fluid, being incompressible, trans-
mits the lift force to the plunger member 30 and raises
it with the cylinder body member 28. The plunger 30
lifts the valve plate 66 towards the push rod seat 50
and causes the inner periphery 62 thereof to fold down
and allow the valve to seat on the push rod seat 52. This
closes the reservoir feed passage. The plunger member 30
acts through the valve plate 68 and against the push
rod seat 56 to raise the push rod member 16 and initiate
the opening of the engine valve (not shown).

The resistance offered by the engine valve spring (not
shown), to aliowing the engine valve to be opened, is an
increasingly greater resistant force as the engine valve
spring is compressed. The increasing resistant force to
tappet movement (as part of the valve actuating train)
is counterbalanced by a greater fluid pressure force built
up within the pressure chamber space 25. During the
rise of the tappet and the increase in this fluid pressure
condition there is an equalization of fluid pressure within
the pressure chamber connected spaces 29 and 29’. The
larger clearance in the annular space 29 enables a more
ready response to a change in the fluid pressure condition
of the pressure chamber space 25 than in conventionally
known leakdown type tappets.

As the crest of the eccentric end 15 of the valve oper-
ating cam 14 passes under the end of the tappet body 20,
the tappet begins its descent. There is no appreciable
change in the relationship of the tappet parts. As the
engine valve operating spring expands in closing the
engine valve, and its resistant force depreciates, the fluid
pressure condition in the pressure chamber space 25
also drops off. Any growth in the effective length of
the valve train parts is not yet apparent in effecting
any change in the operation of the tappet 10.

During the descent of the tappet to the base circle of
the cam 124, it will be appreciated that the pressure
condition in the annular chamber space 29’ is falling
off as is the pressure condition in the pressure chamber
28.

As the tappet body member 20 approaches the base
circle of the cam 14, any growth in the valve train
parts will become apparent. The push rod member 16
returns to a lower relative position than it previously
occupied. The push rod seat member 50 also assumes
a lower relative position. The valve member 60, through
the resiliency of its inner periphery 62 acting against
the push rod seat member 60, urges the plunger 30 and
the cylinder body 20 toward the base circle of the cam
14.

Because of the lower relative disposition of the push
rod seat 50 the valve member 60 is not afforded sufficient
Space to open as before. Consequently the resiliency of
the valve plate 60 acts against the plunger 30, creating
an increased fluid pressure condition in the pressure
chamber spaces 25, 29 and 29’. This pressure, in the
annular space 29’, lifts the valve 60 off the valve seat
35 to bleed sufficient fluid from the pressure chamber
spaces to allow the plunger to assume a lower relative
position within the cylinder body, as it is required to do.

When the plunger member 30 has assumed its properly
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6
readjusted position, within the cylinder body 20, the
reservoir chamber space 33 is open to the annular feed
groove 51 through the notches 63 in the valve 60,

Should the fluid pressure condition in the pressure
chamber spaces fall below that of the reservoir chamber
33, the check valve 40 will open to permit an equaliza-
tion of fluid pressure therebetween. This will oceur
only while the tappet is on the base circle of the cam
14 since the reservoir chamber 33 is normally closed
during the tappet stroke.

The resilient character of the valve member 60 enables
it to serve as an anti-surge means and to prevent false
pressure conditions in the reservoir space 33 which might
otherwise open valve 40 and create a tappet pump-up
problem. The spring strength of the valve plate member
60 is greater than that of the plunger return spring 28.
Thus, any variance in the engine valve spring resistance,
on the push rod seat 30, due to engine valve spring
fluctuations, will be countered by the valve member 66
rather than the plunger return spring 28. Otherwise, the
plunger 3¢ would adjust its axial position upward in the
cylinder body 26, the valve 40 would open to allow fluid
to flow into the pressure chamber spaces, and a pump-
up problem would exist. The resilient character of valve
60, through ils inner peripheral edge 62, prevents pre-
mature adjustment of the plunger by exerting a restrain-
ing force on its upper end which compensates for the
resistance lost in the fluctuation of the engine valve
spring, or whatever cause, and which is greater than
the plunger return spring force at its lower end.

After the engine valve train parts have expanded to
full length, under normal engine operating conditions,
there is no necessity for the valve 69 to lift off the plunger
seat 35.

The valve member 66 serves

] 7 to prevent the leakage of
hydraulic fluid past the

plunger 30 during the operation
of the engine valve. Tappet adjustment takes place
upon the return of the tappet to the base circle of the
operating cam 14. This is a more stable time for ad-
justment than at the peak of the cam as with conventional
leakdown type tappets. : )

The member 66 also serves as a spring element to effect
the separation of the push rod seat member 50 and the
plunger 30 to both control the leakdown of hydraulic
fluid from the pressure chamber spaces, and the entrance
of fluid into the reservoir space. In all instances the
valve member 60 serves as a seal separating the reservoir
feed passage 51 from the pressure chamber space 29,

While a preferred embodiment of this invention has
been described, it will be understood that other modifi-
cations and improvements may be made thereto, Such of
these modifications and improvements as incorporate the
principles of this invention are to be considered as. in-
cluded in the hereinafter appended claims unless these
claims by their language expressly state otherwise.

I claim: )

1. A hydraulic tappet, comprising; a tappet body mem-
ber having reservoir and pressure chamber defining parts
relatively reciprocal therein, a check valve member dis-
posed between one of said parts and said body member
for passing fluid from the reservoir chamber to the pres-
sure chamber defined by said parts, and a resilient valve
member disposed between said chamber defining parts
for opening and closing said reservoir chamber to a fluid
supply source and for closing and venting said pressure
chamber to said reservoir chamber.

2. A hydraulic tappet, comprising; a tappet body mem-
ber having reservoir and pressure chamber defining parts
relatively reciprocal therein, a check valve member dis-
posed between one of said parts and said body member
for passing fluid from the reservoir chamber to the pres-
sure chamber defined by said parts, and a resilient valve
member disposed between said chamber defining parts for
opening and closing said reservoir chamber to a fluid
supply source and for closing and venting said pressure
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chamber to said reservoir chamber, said valve member
“having a valve seat face provided on one side thereof
‘for engaging one of said chamber defining parts and clos-
ing one of the chambers defined thereby -and another
“valve seat face provided om the other side thereof for
engaging the other of said chamber defining parts and
“closing the other of the chambers defined thereby.

"3, A hydraulic tappet, comprising; a tappet body mem-
ber having a reservoir and pressure chamber defining
parts relatively reciprocal therein, a check valve member
disposed between one of said parts and said body mem-
ber for passing fluid from the reservoir chamber to the
pressure chamber defined by said parts, and a resilient
valve member disposed between said chamber defining
parts for opening and closing said reservoir chamber to

2,041,623
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15

a fluid supply source and for closing and venting said -

pressure. chamber to said reservoir chamber, said valve
member having a valve seat face provided on ome side
thereof for engaging one of said chamber defining parts
and’ closing one of the chambers defined thereby and

20

another valve seat face provided on the other side there- "

‘of for engaging the other of said chamber defining parts
and closing the other of the chambers defined thereby,
and said valve member further having its outer peripheral
edge formed and disposed to provide a seal between said

25

chamber definding parts precluding the exchange of fluid " -

“between said pressure chamber and the supply source for
said reservoir chamber.

" 4. A hydraulic tappet, comprising; a tappet body mem-
ber having reservoir and pressure chamber defining parts
relatively reciprocal therein, a check valve member dis-
posed between one of said parts and said body member
for passing fluid from the reservoir chamber to the pres-
sure chamber defined by said parts, and a resilient valve
‘member disposed between said chamber defining parts
for opening and closing said reservoir chamber to a fluid
supply source and for closing and venting said pressure
chamber to said reservoir chamber, said valve member
‘comprising a dished annular ring for holding said cham-
ber defining parts apart under certain operating condi-
tions of said tappet to provide finid flow access there-
through from & reservoir supply source to said reservoir,
said dished ring yielding to external forces urging said
‘chamber defining parts together for receiving said parts
in-chamber sealing engagement on opposite sides thereof,
-and upon the relief ‘of said external forces said sealing
ring being responsive to an excessive pressure condition
within said pressure chamber to- lift and provide fluid
flow access from said pressure chamber to said reservoir.

5. A hydraulic tappet, comprising; a tappet body mem-
ber having reservoir and pressure chamber defining parts
relatively Teciprocal therein, a check valve member dis-
‘posed between one of said parts and said body member
“for ‘passing fluid from the reservoir chamber to the pres-
-sure chamber defined by said parts, and a resilient valve
member disposed between said -chamber defining parts
for opening and closing said reservoir »chambei” to a fluid
‘supply source and for closing and venting said pressure
‘¢hamber to said reservoir chamber, said valve member
-comprising a dished annular ring having its outer pe-
‘riphery received in sealing engagement with said tappet
‘body member and its inner periphery engageable with
one of said chamber definding parts, said inner periphery

»inch'lding notches permitting fluid flow therethrough be-
tween-a fluid supply source and said reservoir chamber,

and’ the other of said chamber defining parts being re- -

ceived in valve seat engagement with said valve member
‘between said outer and inner peripheries.

" 6. In a hydraulic tappet including a tappet body mem-
- ber having a blind end passage formed therein, a plunger
member received in said passage and forming a pressure
chamber space with the blind end thereof, a push rod
seat member received in said passage and forming a reser-
wvoir chamber space with said plunger member, means
provided: within said tappet body member for biasing
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said plunger and push rod seat members in engagement,
check valve means provided between said reservoir and
pressure chamber spaces for the uni-directional flow of
fuid from said reservoir to said pressure chamber space,
fluid supply means provided through said tappet body

"member, and control means provided between said plunger

and push rod seat members for the opening and closing
of said reservoir with respect to said fluid supply means

-and with respect to said pressure chamber space: said

control means comprising; a dished annular sealing ring
having fluid flow accesses formed within the inner pe-
ripheral edge thereof, said sealing ring having sufficient
resilience when said- tappet is stationary to hold said
plunger and push rod seat members separated against

.the opposition of said biasing means for the flow of fluid

from said fluid supply means through said accesses to
said reservoir and insufficient resilience to resist the seat-
ing of said ring in sealing engagement on the end of said
plunger member for closing said pressure chamber.

7. In a hydraulic tappet comprising a tappet body mem-
ber having a blind end passage formed therein and rela-
tively reciprocal plunger and push rod seat members dis-
posed within said passage, said plunger being formed to
provide a reservoir chamber space, said push rod seat
member being disposed relative to said plunger for clos-
ing said reservoir space, and control means between said

-plunger and push rod seat members for controlling fluid

flow to said reservoir therebetween, said control means
comprising; a dished annular sealing ring having reser-
voir feeding accesses provided in the inner peripheral edge
thereof and a sealing flange provided about the outer
peripheral edge thereof, said sealing ring having valve

'seating faces provided on opposite side faces thereof be-

tween said peripheral edges, and said sealing ring having
such resilience as is sufficient to hold said plunger and
push rod seat members separated when said tappet body
member is separated, to allow fluid flow through the
accesses in the inner peripheral edge thereof, and is in-

‘sufficient to resist the compression of said ring between

said plunger and push rod seat members for closing said

-accesses when said tappet body member is in motion.

8. In a hydraulic tappet including a tappet body mem-
ber having a blind end passage formed therein, a plunger
member received in said passage and forming a pressure
chamber space with the blind end thereof, a push rod
seat member received in said passage and forming a
reservoir chamber space with said plonger member,
means provided within said tappet body member for bias-
ing said plunger and push rod seat members in engage-
ment, check valve means provided between said TEservoir

‘and pressure chamber spaces for the uni-directional flow

of fiuid from said reservoir to said pressure chamber
space, fluid supply means provided through said tappet
body member, and control means provided between said
plunger and push rod seat members for the opening zand
closing of said reservoir with respect to said fluid supply

"means and with respect to said pressure chamber space:

_said control means comprising; a dished annular sealing

60

85

70

78

ring having reservoir feeding accesses provided in the
inner peripheral edge thereof and a sealing flange pro-
vided about the outer peripheral edge thereof, said seal-
ing ring having valve seating faces provided on opposite
side faces thereof between said peripheral edges, and said
sealing ring having such resilience as is sufficient to hold
said plunger and push rod seat members separated when
‘said tappet body member is separated, to allow fluid flow
through the accesses in the inner peripheral edge thereof,
and is insufficient to resist the compression of said ring
‘petween said plunger and push rod seat members for
closing said accesses when said tappet body member is in
motion. i
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