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The present invention relates to and is con- ' 
cerned with self-adjusting tappets of hydraulic 
character. It is a primary object and purpose of 
the present invention to provide a practical, rela 
tively simple hydraulic tappet in which the hy 
draulic liquid used, generally oil, is contained 
within the tappet, does not drain therefrom to be 
resupplied from the lubricating oil of the engine 
with which the tappet is used, but somewhat in 
analogy to certain types of shock absorbers, the 
oil is maintained within the tappet; and if after 
a long use, the oil should be diminished in quan 
tity, the tappet chambers which hold the oil, are 
re?lled. 

Hydraulic tappets wherein the oil is contin 
uously supplied from the, lubricating system of 
the engine, have been developed to a considerable 
degree of perfection. In their installation on an 
engine, it is necessary to supply suitable guides 
for the moving tappets having oil conducting 
passages which lead to the tappets, to supply 
them With oil from the engine lubricating sys 
tem under pressure; and, it is necessary to use 
whatever oil may be in the engine and in what 
ever condition such oil is. 
One feature of the present invention and a 

very desirable object to be secured thereby, is 
that, where the oil is self-contained in the tap 
pet, a proper grade of oil of desired character 
istics as to viscosity and ?uidity under changes 
of temperature may be selected and used with 
out reference to the lubricating oil used in the 
engine. The car owner may use a poor grade of 
oil without affecting the hydraulic tappets. Fur 
thermore, with the present invention, the ex 
pensive special provision of passages for oil from 
the engine to the tappets and a connection with 
the oil pressure system of the engine is elimi_ 
nated. 
An understanding of the invention may be had 

from the following description taken in connec 
tion with the accompanying drawings, in which, 

Fig. 1 is a vertical section through the tappet 
of my invention, with the parts positioned as 
they will be when the tappet is supplied with oil. 

Fig. 2 is a similar view of the completely as 
sembled tappet, with the parts in the position 
that they take when the tappet is out of an en 
gine and not installed therein. 

Fig. 3 is a similar section showing the tappet in 
a vertical guide in the engine block and located 
between its actuating cam and the lower end of 
a valve stem, the parts being in normal position 
which they occupy in service, and 

Fig. 4 is a horizontal section substantially on 
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the plane of line 4--4 of Fig. 2 looking in the di 
rection indicated. 
Like reference characters refer to like parts in 

the di?erent ?gures of the drawing. ’ 
The tappet body I of cylindrical form has a 

closed lower end 2, the under side of which is 
adapted to bear upon a cam 3 of an engine cam 
shaft. Said cylindrical body of the tappet is 
mounted for reciprocation in a cylindrical pas 
sage therefor, made in the engine block or in a 
member permanently connected with the engine 
block to be the same in effect as though integral 
therewith. 
The body I of the tappet is substantially hol 

low having vertical cylindrical walls. Substan 
tially midway between its upper end lower ends a 
horizontal partition 5 is cast with the remainder 
of'the body. The body'below the partition ‘5 is 
cored out to reduce weight and save material. 
Above the partition 5 a distance which, as shown, 
equal to approximately one-third of the distance 
between said partition and the upper end of the 
tappet body, an annular horizontal shoulder 6 is 
made between an upper larger diameter interior 
portion of the tappet body and a lower lesser 
diameter interior vportion. 
In the upper larger diameter interior portion 

of the tappet body a piston is movably mounted 
having vertical walls ‘I and a horizontal bottom 
or lower end 8, at the central portion of which 
a vertical opening or passage 9 is made through 
it. A thin plate valve Ill is normally held in an 
upper position to close the passage 9 at its lower 
end by a light compression spring II, which is 
supported at its lower end by the bottom of and 
is located within a surrounding cage of sheet 
metal l2. A heavy coiled compression spring l3 
rests at its lower end on the partition 5 and at its 
upper end, presses the upper annular ?ange of 
the cage 12 against the lower side of the piston 
described. The piston walls 1 between their 
upper and lower ends have radial openings [4 
therethrough. There is also an annular groove 
around the piston above said openings in which 
a sealing member or packing l5 is located for the 
purpose of preventing upward passage of oil 
thereabove between the pistonwalls 1 and the‘ 
walls of the body I. 
Said piston, as shown, is substantially of cup 

shape. Its upper end is closed by a horizontal 
top l6 welded or otherwise permanently secured 
and seated in place. At the central portion of the 
top It a housing I‘! extends upwardly closed at 
its upper end and against which the lower end 
of the stem [8 of an engine valve engages. The 



3 
upwardly extending housing I‘! is interiorly re 
cessed to provide a cylindrical recess as shown, 
within which a plunger IQ, of a form similar to 
a cup leather, is located which is normally moved 
in a ‘downward direction by a coiled spring 20 
located above it, its upper end resting against the 
lower side of the top of the housing IT. 
The horizontal top member I6 has an opening 

therethrough, interiorly threaded, which may be 
closed by a screw plug 2|, said plug being remov 
able when desired. Adjacent the upper end of 
the tappet ‘body I and at its inner side, an an 
nular groove is made within which a split spring 
ring 22 is seated. . 
The construction as thus described provides an 

oil chamber '23 above the partition 5 and below 
the bottom 8 of the piston, and also a second 'oil 
receiving chamber 24 within the piston and below 
the plunger IS. The chamber above the plunger‘ 3 
I9 contains air which is compressible. The tap 
pet may be supplied with oil by removing the 
screw plug at 2| and inserting the spout 2501‘ 
an oil can or equivalentthrough said opening, 
thereby ?lling both chambers 23 and 24 with 
oil. 'The spring H is of a su?iciently light char 
acter that itrdoes littlemore than balance- the 
weight of the valve it] so that the oil‘ can be readily 
passed by the valve II! to ?ll the lower chamber 
23. _During oil ?lling a ‘a replacement of oil, the 
split ring22 is removed so'that the piston wall 1 
will extend a short distance above the upper end 
of the tappet, being lifted to such position by 

72,438,631 

10 

4 
economical, from both utility and production 
standpoints. The sealing member at I5 keeps the 
oil from escaping to above'the piston. There is . 
a closed circuit for oil movement which is gov 
erned and controlled .by the springs l3 and 20, 
and the compressed air above the plunger i9, serv- . ‘ 
ing to maintain’the tappet and the lower endof 
the valve stem in contact engagement at all times. 
The tappet is automatically self-adjustable and 
tappet noises in engine operation are eliminated. 
The invention is de?ned in the appended claims 

and is to be considered comprehensive of all forms 
coming within their scope. 
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spring l3. The plunger 19 will be at its lowermost ' 
positionwith the compression spring 20 fully’ ex 
tended. After the oil has been fully supplied for 
'a tappetfthe screw plug 2i is replaced and the 
Piston forced downwardly so that the retaining 
ring 722? may be-put back in place, as in Fig. 2. ~ Oil 
from the lower chamber 23 during such operation 
will pass between the outer sides of the walls 1 of 
the piston and the inner sides of the surround 
ing walliofthe body and through the openings M 
to the; chamber 24, with‘an upwardmoving of the 
plunger i9 and a compression of the spring 20, 
and the air above valve 19. ' 
In operation, as indicated in Fig; 3, the piston 

‘i will be acted upon from below spring F3‘ to press 
theupper end of the housing I‘! against the lower 
end of the valve stem it, said piston, in normal 
operating position, being located a short distance 
below the ring 22. As a consequence thereof 
more of the ‘oil from ‘the chamber 23 is transferred 
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t0 the chamber 24 with an accompanying further 7 
upward movement of the plunger [9. The air 
within the chamber above the plunger i9v under 
compression transmits an equal pressure through 
the plunger ['9 ‘to the oil in they chamber 24, so 
that if the pressure in the chamber 23 becomes 
lower than the pressure in the chamber 24, oil is 
forced past the valve at l'il into said chamber’ 23 
until the pressures are equal. The oil, therefore, 
has a-pathof circulation, for example, from the 
chamber 23‘ upwardly around the walls of the 
cylinder 1, through the radial openings i4 vto the 
chamber 23 and therefrom through the passage 
9 past the valve Hi to the lower chamber 2-3. As 
a-result,:the upper end of the housing IT and the 
lower end of the valve stems i 8 are maintained‘ 
in contact at all times but with no danger that an 
engine valve may be lifted above its valve seat, 
except at such times as it is wanted, for example, 
in opening for'the intake 'of'the explosive fuel mix 
ture into an engine cylinder ‘past an intake valve 
or the'outward passage or gasses of combustion 
'?jom an engine cylinder past an exhaust valve. 
The construction described is very practical and 
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I claim: , , 
'1. In a tappet'structure, a cylindrical tappet 

body having a cylinder recess at its outer end 
' thereof, a chambered piston mounted for move 

. ment therein having a wall and a closed inner 
end, a closure for the outer end of said piston 
providing a chamber in the piston,rthe wall of - 
said piston having arp‘as'sage therethrough'com 
municating with said chamber and said closed , 
inner end of saidpiston having an opening there-1 
through, a spring‘ actuated valve closing said 

' opening, spring means normally'tending to move 
the piston in an outward direction, said closure 
at the outer end of the piston having an out; 
wardly extending housing with an inner recess 
therein communicating with said ‘chamber with 
in the piston, a movable plunger located in the 
said recess forming a “partition between said 
chamber within the piston ‘and the recess space 
within said housing and a spring normally tend 
ing to, force said plunger in an inward direction. 

2. A construction as de?ned 'inclaim 1, and 
sealing ,vmea'ns between'the piston wall and'the 
tappet body located around the piston outwardly 
of the passage through the wall thereof. 7 I .. 

3., A construction as ,de?ned in claim 1, and 
removable vmeans for‘ closing saidrchamber with 
in the’ piston, said means being removable for 
the passage of a liquid thereinto, and the space 
within said housing being sealed off by the 
plunger from said liquid, said space ‘outwardly 
of the valve containing air. , r , 

4. A self contained hydraulic tappet structure 
comprising a cylindrical body having a, down 
wardly extending recess in its upper end, a pis 
ton mounted within the upper portion of the 
body, said piston having an oil receiving cham 
ber therewithin and having a Vertically extend~ 
ing recessed projection at its upper side, a ' 
plunger within and extending across’ said recess 

to'separate the chambered portion of the piston into two vparts whereby the upper recess may ~ 

contain air and the lower chamber liquid, said 
piston at its lower side having an opening there 
through, a valve'normally spring closed at the 
lower side of said opening, a relatively heavy 
compression spring between thelower side of 
the'piston and the bottom of the cylindrical re 
cess in'which it is located, said piston in the 
sides thereof having passages extending there! 
through communicating with‘ the, chamber 
therein, and spring means normally forcing the 
plunger in the recess in a downward direction. 

5, A tappet construction comprising a tappet 
body having a cylindrical recess in its upper 
portion, a‘ chambered'piston therewithin having 
a valve closed passage from the chamber within 
the piston'to said cylindrical recess within the 7 
body below the piston, saidrpiston having re 
stricted liquid passing means for the circulation 

' of the liquid from below, the piston to the cham-y 
75 her therewithin, movable means 'for dividing the 
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chambered piston into two parts one over the 
other, the lower of said chambered portions be 
ing adapted to contain liquid, and the upper 
portion to contain air, and yielding means nor 
mally tending to enlarge the air portion of the 
chamber and lessen the capacity of the liquid 
containing portion thereof acting upon said mov 
able dividing means. 

6. In a hydraulic valve tappet, a tappet body, a 
member located in the upper portion thereof 
against the upper end of which the lower end 
of the engine valve stem is adapted to bear, said 
member having therewithin a liquid containing 
chamber and an air containing chamber, mova 
ble means separating said air and liquid contain 
ing chambers, resilient means to move said mova 
ble means in a direction tending to enlarge the 
air chamber and decrease the liquid chamber, 

6 
means for providing a circulation between said 
oil containing chamber of said movable member 
to below said movable member and therearound 
back to the liquid chamber thereof, and resil 

5 ient means normally tending to move said mova 
ble member in an upward direction. 
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