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2.- : : - . . 
This invention relates to valve gear systems of 

internal combustion engines and more particu 
larly to automatic self-compensating hydraulic 
tappets therefor. Broadly the invention comprehends the provi 
sion of a self-contained hydraulic tappet em 
ployed in the valve gear system of internal com 
bustion engines for cooperative operation with 
the poppet valves thereof in automatically com 
pensating for changes in the operating length of 
the system. . . . . . . . . . . . . . 
An object of the invention is the provision of a 

simple and effective self-contained automatic compensating or adjusting hydraulic mechanism. 
Another object of the invention is the pro 

vision of a self-contained hydraulic tappet or 
mechanism having the operating fluid therefor 
permanently and hermetically sealed within the 
unit so as to prohibit seepage of fluid therefrom 
or contamination of the fluid with dust or other 
foreign substances from without the tappet. 
" Another object of the invention is the provi 
sion of a self-contained hydraulic tappet com 
prising a minimum number of parts forming an 
economical and efficient structure. 
A further object of the invention is the provi 

sion of an automatic compensating self-contained 
hydraulic tappet comprising a tappet body, a 
plunger reciprocable in the body having a valve 
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The automatic adjusting mechanism herein de 
vised is: Specifically in the form of a self-con 
tained hydraulic tappet for use in the valve gear 
train of internal combustion engines and com 
prises four major elements, a cylindrical tappet 
body having a cavity therein closed at one end 
and Open at the other end, a plunger reciprocable 
therein having a valve controlled passage there 
through and forming in cooperation with the 
closed end of the tappet body a hydraulic com 
pression chamber, a cap member seated on one 
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end of the plunger and the combined flexible dia 
phragm and sealing element fixedly arranged at 
the cap end of the plunger of the open end of the 
tappet body forming a low pressure fluid filled 
reservoir therewithin having communication. With 
the compression chamber by way of the passage 
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therein, and a fluid sealing element arranged be 
tween the plunger and body effectively sealing 
the operating fluid within the tappet and being 
effective as the tensile return means for extend 
ing the plunger relative to the body and for main 
taining. a slight pressure head on the supply of 
fluid in the reservoir when the tappet is sub 
jected to normal operating conditions. 

. Other objects and advantages of the invention 
will appear from the following description taken 
in connection with the drawings, forming a part 
of the specification; and in which: * - 
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Fig. 1 is a vertical cross-sectional view of a 
hydraulic compensating self-contained hydraulic 
tappet; - - 

Fig. 2 is a vertical cross-sectional view of a 
modified form of the tappet shown by Fig.1; and 

Fig. 3 is a cross-sectional view taken Substan 
tially along lines 3-3 of Fig. 1. . . . . : 
The present invention is directed at the pro 

vision of an automatic compensating or adjust 
ing mechanism for use with the valve gear train 
of internal combustion engines or the like for 
properly adjusting the operating length thereof, 
that is simple and economical of construction and 
effective and efficient in operation. . . . . 
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in the plunger. 
- The combined flexible diaphragm Sealing ele 
ment serves the dual purpose of extension springs 
for normally biasing the plunger outwardly rela 
tive to the tappet body and as an effective seal 
ing means for permanently and hermetically seal 
ing the operating fluid in the tappet body under 
all conditions of operation. By so providing an 
automatic compensating mechanism, the self 
contained nature of the device adaptable to a 
variety of installations especially in internal com 
bustion engines without the requirement for en 
gine design embodying hydraulic fluid supply 
ea.S. 
Referring to the drawings for more specific 

details of the invention, represents generally 
an automatic compensating mechanism in the 
form of a tappet for use in a valve gear system 
of internal combustion engines comprising a 
cylindrical tappet body 2 having a central cav 
ity 4 therein closed at one end and open at the 
other end and having a cylindrical plunger 6 
reciprocable therein and forming in conjunction 
with the tappet body a hydraulic compression 
chamber 8. . . . . . . . . 
The tappet body 2 is adapted to be received in 

a tappet guide, not shown, for movement therein 
and has integral therewith at its closed end a 
mushroom-shaped head 20 adapted to be engaged 
by an engine cam member or the like, not shown. 

: The plunger 6 includes a portion 22 having a 
slightly; Smaller diameter than the diameter of 
the cavity 4 permitting of a predetermined hy 
draulic fluid leakage or leakdown along the cor 
responding walls thereof, a reduced portion 24, 
the purpose of which will hereinafter appear and 
provides a fluid passage 26, therethrough con 
trolled as by a ball valve 28 seated in a cavity 30 
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in the plunger communicating with passage 26 
and with compression chamber 8 by Way of a 
relief passage 32 formed in the plunger. The ball 
28 is adapted to be retained in cavity 30 through 
the cooperation of the plunger with the wall of 
the cavity 4 in the tappet body thereby eliminat 
ing the necessity of any positive retaining means 
normally incorporated in ball valve assemblies. 
A cap member 34 is adapted to receive one end 

36 of plunger 6 in press fit relationship therein 
and includes an annular recess adapted to receive 
one end 38 of a flexible sealing diaphragm 40 
therebetween with end 36 of the plunger. The 
other end 42 of diaphragm 40 is received in en 
bracing relation between an annular recess 44 
formed in the open end of tappet body 2 and an 
annular internal ring 46 mounted in the Open 
end of the tappet body. The ring 46 in addition 
to effectively sealing the end 42 of the diaphragm 
upon the tappet body is operative to limit the 
outward movement of the plunger relative to the 
tappet body. The diaphragm 40 as arranged be 
tween the plunger and tappet body provides a. 
reservoir chamber 43 about the reduced portion 
of the plunger adapted to communicate with the 
compression chamber 8 by way of passage 26 
provided in the plunger controlled as by ball 
valve 28. 
The stiffness and resiliency of the diaphragm 

are predetermined so as to provide an effective 
tensile means operative to serve the purpose of 
extending the plunger relative to the tappet body 
upon the requirement of an elongation of the 
tappet during the normal working operation 
thereof. If under certain conditions of operation 
the diaphragm is not suitable to provide a suffi 
ciently quick recovery for elongation of the tap 
pet, spring means could be provided to assist the 
diaphragm through the incorporation of the 
spring means in association with or as a part of 
the diaphragm. 

In the assembly of the tappet as a unit, the 
cavity in the tappet body is first initially filled 
with a suitable hydraulic fluid and then the com 
bined assembly of plunger 6, ball Valve 28, cap 
34, diaphragm 45), and ring 46 are inserted in and 
upon the tappet body with the end 42 of the dia 
phragm and ring 43 arranged in effective sealing 
relation in the recess of the tappet body and with 
the fluid filling all the void spaces within the 
tappet body, cap, and diaphragm ready for opera 
tional use. The compression and reservoir 
chambers together with the connecting passages 
therebetween are adapted to be completely filled 
with fluid Such that in the normal condition of 
the tappet the diaphragm acts to bias the plunger 
Outwardly from the tappet body a distance as 
predetermined by the tensile strength and axial 
length of the diaphragm. 

In a normal operation of tappet 0 when in 
installed position in the valve gear system of 
an internal combustion engine wherein the tappet 
is set at its proper initial length permitting of 
the extension and contraction of the tappet with 
in predetermined limits, and upon the require 
ment for a contraction of the tappet because of 
the axial pressure being exerted upon the tappet 
at the extremities thereof, the fluid in the com 
pression chamber leaks down along the wall "be 
tween the plunger and tappet body at a rate pre 
determined in accordance with the clearance pro 
vided therebetween effective to provide for an 
automatic compensating adjustment of the tappet 
to take care of resultant variations of the length 
in the valve gear system. With the tappet in 
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operation of the tappet. 

4. 
assembled height in the gear train, the fluid in 
the reservoir is placed under a slight pressure 
head because of the predetermined stiffness of 
the diaphragm. As the fluid is transmitted to 
the low pressure chamber or reservoir 48, the 
intermediate section of resilient diaphragm 40 is 
moved radially outward providing the volumetric 
space for the displacement of the fiuid transmit 
ted thereinto. During this transmission of the 
fluid to the reservoir and because of the prede 
termined stiffness and resiliency of the dia 
phragm, the fluid in the reservoir is placed under 
a slightly greater pressure than normal effective 
to act upon the ball valve 28 thereby preloading 
the ball valve from the reservoir for subsequent 

With the tappet in the 
beforementioned position and upon the require 
ment for an extension of the tappet, the dia 
phragm in its capacity of a flexible tensile mem 
ber operates to quickly and effectively move the 
plunger outwardly relative to the tappet body 
assisted by the pressure of the fluid in the reser 
voir acting upon the valve to unset same and re 
plenish the fluid in the compression chamber 
upon the suction created therein as the plunger 
moves in an extended direction relative to the 
tappet body. This operation will continue until 
the tappet has been extended the required dis 
tance to take up the clearance in the valve gear 
train so as to provide for its subsequent, proper, 
effective, and quiet operation. This completes a 
normal cycle of extension and contraction of the 
tappet. 

Fig. 2 illustrates a modified form of automatic 
compensating device wherein an intermediate or 
Separate cylindrical body 50 is provided adapted 
to be received in a tappet body 52. By incorpo 
rating a member of the structure of body 50 in 
the automatic compensating device per se replac 
ing body 2 of Fig. 1, the operating unit is adapt 
able to various sizes of tappet bodies perse or like 
Operating mechanisms requiring automatic elon 
gation and contraction. . 
While this invention has been described in con 

is nection with certain specific embodiments, the 
principle involved is susceptible of numerous 
other applications that will readily occur to per 
Sons skilled in the art. The invention, therefore, 
is limited only as indicated by the scope of the 
appended claims... . - 
What I claim is: . . . 
1. A fluid Self-contained length compensating 

mechanism comprising a hollow cylindrical body 
having closed and open ends and providing an 
annular recess at its open end, a plunger recipro 
cable in the cylinder having a portion fitted for 
reciprocation in the hollow of the cylinder and 
a reduced portion extending axially therefrom 
beyond the open end of the cylinder, a cap press 
fitted. On the end extremity of the reduced por. 
tion of the plunger having an annular-recess at 
its open end and providing in cooperation with 
the plunger an annular groove, an elastic sleeve 
diaphragm arranged in hermetically sealing rela 
tion between the plunger and cylinder having 
One annular end clamped in the annular groove 
between the cap and plunger and its other end 
fitted in the annular recess in the cylinder, said 
plunger providing at one end thereof with the 
closed end of the cylinder a compression cham 
ber and with the diaphragm about its reduced 
portion a reservoir chamber and valve means in 
the plunger providing one-way communication 
between the reservoir and compression chamber. 

2. A fluid Self-contained length compensating 
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mechanism comprising a hollow cylindrical body 
having closed and open ends and providing an 
annular recess at its open end, a plunger recipro 
cable in the cylinder having a portion fitted for 
reciprocation in the hollow of the cylinder and 
a reduced portion extending axially therefrom 
beyond the open end of the cylinder, a cap preSS 
fitted on the end extremity of the reduced por 
tion of the plunger having an annular recess at 
its open end and providing in cooperation with 
the plunger an annular groove, an elastic sleeve 
diaphragm arranged in hermetically sealing rela 
tion between the plunger and cylinder having one 
annular end clamped in the annular groove be 
tween the cap and plunger and its other end 
fitted in the annular recess in the cylinder, an 
annular ring mounted upon the end of the dia 
phragm fitted in the annular receSS in the cyl 
inder clamping said end in the annular recess, 
said plunger providing at one end thereof with 
the closed end of the cylinder a compression 
chamber and with the diaphragm about its re 
duced portion a reservoir chamber and valve 
means in the plunger providing one-way con 
munication between the reservoir and compres 
Sion chamber. 

3. A fluid self-contained length compensating 
mechanism comprising a hollow cylindrical body 
having closed and open ends and providing an 
annular recess at its open end, a plunger recipro 
cable in the cylinder having a portion fitted for 
reciprocation in the hollow of the cylinder and 
a reduced portion extending axially therefrom 
beyond the open end of the cylinder, a cap press 
fitted on the end extremity of the reduced por 
tion of the plunger having an annular recess at 
its open end and providing in cooperation with 
the plunger an annular groove, an elastic sleeve 
diaphragm arranged in hermetically sealing rela 
tion between the plunger and cylinder having 
One annular end clamped in the annular groove 
between the cap and plunger and its other end 
fitted in the annular recess in the cylinder, an 
annular ring mounted upon the end of the dia 
phragm fitted in the annular recess in the cyl 
inder clamping Said end in the annular recess, 
said ring having an internal diameter that is 
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less than the external diameter of the portion of 
the plunger reciprocable in the cylinder, Said 
plunger providing at one end thereof with the 
closed end of the cylinder a compression cham 
ber and with the diaphragm about its reduced 
portion a reservoir chamber and valve means in 
the plunger providing one-way communication 
between the reservoir and compression chamber. 

4. A fluid self-contained length compensating 
mechanism comprising a hollow cylindrical body 
having closed and open ends and providing an 
annular recess at its open end, a plunger recipro 
cable in the cylinder having a portion fitted for 
reciprocation in the hollow of the cylinder, a re 
duced intermediate portion and an enlarged head 
portion, a member press fitted on the head of the 
plunger having a portion thereof extending axi 
ally of the reduced portion of the plunger and 
providing in cooperation therewith an annular 
groove, a flexible sleeve diaphragm arranged in 
hermetically Sealing relation between the plunger 
and cylinder having one annular end clamped 
in the annular groove between the cap and 
plunger and its other end fitted in the annular 
recess in the cylinder, said plunger providing at 
One end thereof With the closed end of the cyl 
inder a compression chamber and with the dia 
phragm about its reduced portion a reservoir 
chamber and valve means in the plunger provid 
ing One-Way communication between the reser 
Voir and compression chamber. 

5. A claim according to claim 4 wherein an an 
nular ring is mounted upon the end of the dia 
phragm fitted in the annular recess in the cyl 
inder clamping said end in the annular recess. 
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