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Application January 25, 193, Serial No. 22,234 
8 Cairns. (C. 123-90) 

This invention relates to self-adjusting valve very practical air elimination is sécured such tappets of the hydraulic type for internal com 
bustion engines. I have heretofore obtained 
United States Letters Patent No. 2,006,641, dated 

5 July 2, 1935, which was reissued as Reissue Pat 
ent No. 19,761, on November 19, 1935. I have 
also pending an application for patent, Ser. No. 
104,086 filed October 5, 1936, for Hydraulic tap 
pet, issued August 24, 1937 as Patent No. 2,090,795. 
In both this issued patent and the pending ap 
plication means are provided for the quick elim 
ination of air from the oil which is held or 
trapped in the tappet body and which is put 
under pressure when the valve is lifted and the 
valve spring compressed, so that with respect to 
such trapped body or quantity of oil a rapid 
elimination of any air therein is attained, thus 
providing an incompressible liquid body of oil 
and eliminating any emulsion or mixture of oil 
and air which would be more or less compressi 
ble, dependent upon the quantity of air contained in the oil. 

In the operation of hydraulic valve tappets in 
internal combustion engines, the oil in most cases 
is Supplied to the tappets by Conducting and 
forcing it into the tappet body by the oil pump of 
the engine. When the engine is stopped, there 
may occur in One or more of the tappets, a return 
of the oil back through the oil pump with the 
consequence that the oil carrying conduits which 
lead to the tappets may become wholly or partly 
filled with air. Then when the engine is restart 
ed and the oil again pumped by the engine oil 
pump, there is carried to the tappets and 
eventually into the chamber of the tappet where 
the oil is placed under pressure a considerable 
quantity of air with the oil whereby the Working 
out and elimination of air from the trapped and 
pressure subjected oil takes a greater time than 
is desirable; though even under such a condition 
the air will work out in a relatively short time 
but which may amount to a few minutes in 
length. It is very desirable that the clicking 
noises, which occur when there is the presence of 
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subject to the pressure of the valve spring, shall 
not take place for even such length of time as a 
very few minutes. 
One object of my invention is to provide a 

valve tappet structure wherein there may be a 
substantial removal and elimination of air from 
the oil coming to the valve tappets before it 
reaches the chamber where it is subjected to the 
pressure stated. By doing this and then having 
the valve tappet further embody the invention 
first shown in my reissue patent, No. 19,761, so 
as to quickly eliminate such small quantity of air 
as may be carried to the pressure chamber within 

60 the tappet body, a substantially complete and 

a proportion of air in the trapped oil which is 

that after starting the engine there are no tappet 
noises, s 

In my Copending application, Ser. No. 104,086 
previously noted, there has been provided a valve 
tappet structure of a particularly simple and ef 
fective design for quantity production. My in 
vention also has for a further object and purpose 
a change in the structure of the tappet in such 
previously filled application so that the initial air 
elimination above noted is obtained, and at the 
Same time all of the advantages of rapid quantity 
production of the tappet structure are retained. 
These and many other objects and purposes 

will be understood from the following descrip 
tion, taken in connection with the accompanying drawings, in which 

Fig. 1 is a vertical section illustrating the valve 
tappet of my invention in its relation to the or 
dinary poppet valve used almost universally in 
internal combustion motor vehicle engines. 

Fig. 2 is an enlarged central vertical section 
through the tappet and the adjacent guide therefor. 

Figs. 3, 4, 5 and 6 are horizontal sections taken 25 
respectively on the planes of lines 3-3, 4-4, 
5-5 and 6-6 of Fig. 2, the sections being taken 
looking in the directions indicated by the arrows. 

Figs. 7, 8 and 9 are central vertical sections, 
similar to Fig. 2, showing different modifications 30 
of structure but all embodying the invention, and 

Fig. i0 is a fragmentary vertical section of the 
lower part of a tappet similar to the tappet shown 
in Fig. 8 but with some variations in structure. a 

Like reference characters refer to ire parts 35 
in the different figures of the drawings. 

in Fig. i a wall of an engine cylinder is 
ShoWn. With a port 2 for entrance of either fuel 
mixture or escape of exhaust gases, with a valve 
3 of conventional structure associated with the 
upper end of the port, which waive is lifted from 
the closed position shown, by the Inovernent of 
a cam associated therewith which is rotatable 
with a can shaft upon which it is mounted. 
The valve 3 has a downwardly extending vertical 45 
stem 6 passing through a guide sleeve 5, and the 
valve is normally moved in a downward direction 
by a relatively. heavy colled spring 8, the lower 
end of which is carried on a valve supporting 
member in turn mounted on the valve stem in 
the usual manner, the upper end bearing against 
the sleeve 5 so that any upward movement of 
the valve and valve stem compresses spring 6. 
The lower end of the valve stem 3 is engaged 55 

by the upper end of a tappet to which the pres 
ent invention is directed. The tappet is mount 
ed for vertical movements in a guide block 8. The 
tappet, in an internal combustion engine, rests 
at its lower end against a cam 9, there being 60 
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a plurality of such cams on the cam shaft lo 
which is rotated continuously in the operation 
of the engine in timed relation to the rotation 
of the engine crank shaft and to the movements 
of the engine pistons. 
With my invention oil to be supplied to the 

hydraulic tappets is preferably carried in a hori 
zontal conduit which runs through the tap 
pet guide block 8 in which a plurality of tappets 
are mounted. Leads 2 extend from said con 
duit laterally to the several tappets. The oil 
may be carried through a pipe 3 to the con 
duit being under a pressure produced by 
the engine oil pump. In the construction of 
the tappet a cylindrical hollow body f4 is pro 
vided having a closed bottom 5, the underside 
of which rests against a cam 9 with which it 
is associated. A relatively wide and shallow 
groove 6 is made around the body 4 at a posi 
tion and of such a width that when the tappet 
has been raised to its uppermost position, that 
is, with the cam 9 having its high point against 
the bottom 5 of the body, the lead 2 commund 
cates with the lowermost portion of the groove 
6, and in the reciprocations of the tappets such 
lead 2 is within the limits of the groove f6 at 
any position that the tappet may Occupy. There 
fore, there is a continuous supply of oil to fill 
the space provided by the groove 6 around the 
tappet body and between it and the guide 8 in 
which it moves. 
A short distance above the upper limit of the 

groove f6 a second narrow groove 7 is cut con 
tinuously around the body being spaced from 
the groove 6 by the annular rib shown. An 
opening 8 is made through the wall of the tap 
pet leading to said groove. Through a wall of 
the guide 8, a passage 9 is made at a location 
such that when the tappet is raised to its upper 
most position (Fig. 2) communication is made 
between the groove 7 and the passage 9. A 
second opening 20 is made through the wall of 
the tappet at the upper end of the groove 6. 
While one opening 8 and one opening 20 are 
shown, it is evident that a plurality of such 
openings 8 or 20 all in the same horizontal 
planes may be made, the first openings being in 
communication with the upper narrow groove 7 
and the latter openings in communication with 
the upper portions of the wide groove 6. Also, 
in the outside of the tappet body a narrow ver 
tical groove 2 is cut joining at its lower end with 
an opening 22 made through the Wall of the body 
as shown in Fig. 2, and extending to the top 
of the tappet. A horizontal inwardly extending annular ledge 
23 is provided integral with the tappet body 4 
above which a valve carrying plug 24 is located. 
This plug in outer form is of substantially spool. 
shape, having a continuous annular flange 25 
at each end, the diameter of these flanges being 
such that the plug is received with a press fit 
in the body 4, thereby providing a continuous 
annular chamber between the Walls of the body 
4, the extending flanges 25 and the central or 
body portion of the plug 24. A transverse pas 
sage 26 is drilled or otherwise provided through 
the plug 24 immediately above the upper side of 
the lower flange 25. A central vertical passage 

70 

75 

27 connects at its lower end with the horizontal 
passage 26 and at its upper end with a valve 
chamber which is made as a downwardly ex 
tending cylindrical opening in the upper end of 
the plug 24. A flat metal plate valve 28 is 
seated in the lower part of the valve chamber 

2,145,484 - ' 
over the upper end of the vertical passage 27, 
against which a relatively light coiled spring 
29 bears at its lower end. The upper end of 
the spring 29 surrounds a downwardly project 
ing boss made on the lower end of a reduced 
portion 30 of a piston 3 which is slidably re 
ceived in the upper part of the tappet body 4. 
A split ring 32 surrounds the smaller diameter 
portion 30 of the piston and is of a size such 
that it bears snugly against the walls of the 
tappet body and there is a space between its 
inner curved side and the part 30 of the pis 
ton. At its upper end it is pressed against the 
shoulder provided between the larger and small 
er parts 3 and 30 of the piston, being held 
thereagainst by a relatively heavy coiled spring 
33, the upper end of which bears against the 
lower end of the split ring 32 and the lower end 
against the upper flange 25 of the plug 24. The 
split ring 32 has a small continuous groove 34 
around it at its outer curved side and near its 
upper end (connected by a hole with the space 
between the ring and piston. 30) and in a posi 
tion such that when the piston is forced down 
so that the lower end of the part 30 strikes 
against the upper flange 25 said groove will be 
in communication with the opening 22 previ 
ously described. The piston is of a hollow con 
struction for purposes of reducing weight, is 
integrally closed at its lower end and has its 
open upper end closed by a cap 35 having a ver 
tical projection which comes against the lower 
end of the valve stem 4. A split spring wire 
snap ring 36 seats in a groove near the upper end 
and at the inner side of the tappet body 4 for 
releasably preventing the outward movement of 
the piston beyond a predetermined position. 
With this construction, the chamber which is 

above the valve 28 and which is below and around 
the reduced end portion 30 of the piston will be 
filled with oil. In case air should enter this 
chamber and be mixed with the oil, air being 
compressible, the force of the valve spring 6 
transmitted to the piston 3 may cause the same 
to move downwardly so that the lower end. Of 
the piston part 30 abuts against the upper end 
of the plug 24. The air in oil, being lighter 
than the oil, tends to move upwardly and will 
pass through the hole leading through the ring 
32 into the groove 36, and when the groove 
comes into conjunction with the opening 22 in 
the tappet body such air will pass outwardly 
through said opening and escape through the 
groove 2. After the reciprocation of the tappet 
has occurred a few times the oil which is trapped 
in said chamber above the valve 28 will be free 
of air. The air which connes in with the oil into the an 
nular chamber around the central body of the 
plug 24 and between the upper and lower flanges 
25 likewise will tend to separate by rising in said 
chamber and pass outwardly through the open 
ing or openings f8 to the groove T and thence 
out through the passage 9 at the time that the 
tappet body reaches its uppermost position as 
shown in Fig. 2. The oil, passing to the cham 
ber above valve 28, has to enter through the pas 
sage at 26, and there will be very little likelihood 
that any quantity of air will reach such passage 
because the air will, as previously stated, tend to 
Separate and move upwardly and be eliminated 
from the tappet bypassage outwardly through the 
opening or openings 18, groove 7 and passage 9. 

It will further be apparent that when the engine 
is at rest, and should oil in the groove 6, the lead 
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2, conduit i? and pipe 3 run back either in 

whole or part, nevertheless the upper level of the 
oil around the central portion of the plug 24 will 
not be lowered below the opening 20. Therefore, 
for resupplying oil to the chamber above valve 28 
for that which escapes by seepage or to take the 
place of air which may be eliminated and pass 
outwardly through the passage at 2, there will 
be an amply sufficient body of air-free oil for this 
purpose during the first part of the engine oper 
ation after it has been restarted. Further, such 
body of oil below the openings 20 will not be en 
tirely consumed before other oil has been pumped 
thereinto irrespective of how much the oil may 
be drained back out of the pipe 3, conduit ff, 
leads 2 and the groove 6, when the engine is at 
rest. Accordingly, with a tappet made of the 
construction described, there will be little possi 
bility of air ever reaching the chamber above the valve 28. 
In Fig. 7, horizontal and vertical passages 3 

and 38, joining each other ind with the inner end 
of the horizontal passage connecting with the 
upper end of the groove 6 when the tappet body 
is in uppermost position, are provided for the 
initial escape of air before it goes past the valve 
28. The plug 39 is of the same type and char 
acter shown in the Copending application, Ser. 
No. 104,086. In such structure there is no light 
spring similar to the spring 29 in Fig. 2 between 
the lower end of the piston and the valve 28 to 
hold the valve against too great an upward move 
ment, but a plate () is laid upon the plug 39 be 
tween the plug and the spring 33, said plate hav 

35 ing a central opening with downwardly extend 
ing fingers which prevent too great an upward 
movement of the valve 28. In this construction 
the initial separation of air from the oil is not 
quite so effective as it is in the construction shown 
in Fig. 2; nevertheless there is a relatively large 
initial air elimination before the oil has passed 
to the valve 28. 
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In Fig. 8 the plug , which takes the place of 
the plug 39 in Fig. 7 and the plug 24 in Fig. 2, 
has a central opening 27a; therethrough at the 
upper end of which the valve 28 is located. A 
tube 42 having a vertical passage in alinement 
With the passage 2a extends nearly to the lower 
end of the tappet body 4. Thie passage of oil 
from the conduit (, through the lead 2a and to 
the groove 6 and thence into the tappet body, is 
through openings 43 located below the plug 6 so 
that the tappet body 4 at all times carries a 
considerable reservoir of oil, such oil not receding 
to a level below the lower side of the openings 3 
when the engine is stopped. There is a groove 
Ila around the plug 4f a short distance below its 
upper side which communicates with a passage 
44 through the wall of the body 4,yhich passage 
at its outer end connects with a vertical groove 
45 in the body 4, the upper end of which comes 
just above the upper end of the tappet guide 8 
when the tappet has been lifted to its uppermost 
position. Further, there is a passage 46 leading 
from the lower side of the plug body into the 
groove a whereby, when mixed air and oil are 
conducted into said reservoir for oil, the major 
portion of air initially separates, rises, passes 
through the passage 46 and eventually out 
through the groove 45. The elimination of the 
air from that part of the oil which is trapped 
between the valve 28 and the piston is effected in 
the same manner through the groove 2, passage 
22 and the groove 34 as it is in the structure shown in Fig. 2. 

3 
in Fig. 9 the structure shown is very much like 

that illustrated in Fig. 2. The plug 24a, corre 
sponding with the plug 24 in Fig. 2, has the same 
upper and lower flanges 25, the openings 8 and 
20, the groove 7 and the passage 26 are the same. 
The valve chamber is considerably enlarged and 
elongated in a downward direction so that the 
vertical passage 2 is decreased in length and the 
valve 28 is located a considerable distance below 
the level of the oil carried in the reservoir around 
the central part of the plug 24a, and which oil 
level does not normally get below the lower side 
of the openings 20. The retention of the valve 28 
in its lower position in this structure is through 
the medium of a split wire spring ring 48 inserted 
in the elongated recess 47 in the plug 24a, one end 
of the ring extending vertically downward as at 
49 and terminating in a second ring 50 of smaller 
diameter and located horizontally a short dis 
tance over the valve 28. The elimination and 
escape of the air is substantially the same as in 
Fig. 2, except that the passage for the Outer es 
cape of the air initially entered into the tappet 
body is through the vertical groove 45 communi 
cating with the groove instead of the horizon 
tal passage 9 as shown in Fig. 2. 
The middle portion of the spool-like body 2éa 

carries an annular fin or flange 5, the edges of 
which are spaced a very short distance from the 
adjacent inner wall of the tappet body 4, in 
practice approximately as of an inch. This per 
mits the oil, which enters through the openings 
20 to flow downwardly and go to the passage 26, 
but will tend to obstruct any large bubbles of 
air moving in a downwardly direction, thereby 
additionally safeguarding against any excess 
amount of air coming to and passing by the valve 28. 
In Fig. 10 the plug 6 a. is similar to that shown 

at 4 in Fig. 8. The passages 43 for oil entrance 
below the plug are the same as in Fig. 8. The 

- plug has a central relatively long downward ex 
tension to which a shorter tube 2a is secured, 
and with this structure the chamber in which the 
valve is located is of greater length and extends 
downwardly to a lower position so that the valve 
28 is positioned lower than in Fig. 8 and below 
the horizontal plane of the oil entrance openings 
43. The same valve retaining member, having 
the parts 48, 49 and 50, that is shown in Fig. 9, 
is used herein. The escape of air from the reser 
voir of oil is through the passage 66, groove a 
and groove 45 as in Fig. 8. 
The constructions of valve tappets described 

are all of particular utility in perfecting air 
elimination and escape from the oil which is used 
in the hydraulic, automatic adjustment of the 
tappets with relation to the valve stems 4 with 
which they are associated. The presence of air 
in the oil has been a very detrimental factor in conjunction with hydraulic valve tappet adjust 
ment. That such air may work out eventually 
in hydraulic tappets is not the answer to the 
problem as in a practical tappet of this type, and 
one that manufacturers will adopt and with 
which the notor using public Will be satisfied, 
the air should be eliminated very quickly so as to 
avoid the very undesirable clicking and other 
knocking noises present in tappets when there 
is air mixed with the oil. As previously stated 
my early patent eliminated air in one part of the 
tappet very Satisfactorily and improved hydraul 
ic tappets to that extent. The present inven 
tion eliminates the air which is substantially 
inevitable as coming with the oil to one or more 
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4. 
of the tappets when an engine is started after it 
has had a period of rest and wherein the oil 
pumped by the engine oil pump has run back, 
leaving the oil carrying conduits and passages 
either wholly or partly filled with air. 

Furthermore, with this invention the tappet 
structure is one which lends itself admirably to 
large quantity production methods of manufac 
ture for the building of tappets at low cost. All 
of the parts are easily machined and very quickly 
assembled at a minimum of Cost for devices of 
this character. 
The invention is defined in the appended 

claims and is to be considered comprehensive of 
all forms of structure coming within their Scope. 

I claim: 
1. A valve tappet of the class described com 

prising, a hollow cylindrical tappet body closed 
at its lower end and having an inwardly extend 
ing stop within the same above its lower end, a 
plug of substantially spool-like form with a cen 
tral portion and an annular flange at each end 
located within said body, one flange bearing 
against said stop, said plug from its upper end 
downwardly having a longitudinal centrally dis 
posed elongated opening therein and below said 
opening having a passage leading to said open 
ing from a side of the plug, a valve in the bot 
tom of said opening covering said passage, a pis 
ton mounted within the tappet body above the 
plug, Said tappet body having an oil passage 
opening in the wall thereof for passage of oil 
into the space enclosed between the plug and the 
adjacent walls of the tappet body. 

2. In combination, a hollow tappet body hav 
ing a closed lower end, a plug of spool-like form 
having a press fit in said body and located be 
tween the ends and within the body, said plug 
having upper and lower flanges and also having 
an oil passage therethrough from a point ad 
jacent the lower flange upwardly through the 
Central part of the plug, a valve located within 
said plug across the oil passage, and means for 
carrying oil into the tappet body member into the 
Space around said plug and between the upper 
and lower flanges thereof. 

3. A hollow tappet body of substantially cylin 
drical form closed at its lower end, a spool-like 
plug having a press fit into said body between 
the ends thereof, said plug having annular flanges 
One at each end and an intermediate portion of 
a diameter less than the diameter of said flanges, 
said intermediate portion being provided with 
a downwardly extending opening or recess there 
in and with a vertical passage extending from 
said recess nearly to the lower flange and with 
a horizontal passage connected with said ver 
tical passage and located above said lower flange, 
a valve within said recess closing the upper end 
of the vertical passage, means for admitting oil 
through a wall of a tappet into the annular space 
around the plug and between the flanges thereof, 
said oil admission being near but below the upper 
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end of said space, means located above said oil 
inlet for venting air coming in to said annular 
space with said oil, said air normally rising above 
said oil to said air venting means, and a piston 
above said plug within said tappet body between 
which and said valve oil passing above the valve 
is retained. 4. A hollow substantially cylindrical valve tap 
pet having a closed lower end, a spool-like plug 
within the tappet body having an intermediate 
portion of reduced diameter and a flange at each 

2,145,484 
end of a larger diameter, both flanges being of 
a diameter to press fit within the tappet body, 
there being provided an annular oil receiving 
chamber around the intermediate portion of the 
plug and between said flanges, said tappet body 
having openings through the walls thereof, the 
first of said openings communicating with the 
extreme upper portion of said chamber and the 
other of Said openings located a short distance 
below said first opening, means for carrying oil 
into said chamber through the lowermost of said 
Openings, and means for the escape of air from 
said chamber through the uppermost of said 
Openings, as and for the purposes described. 

5. A valve tappet of the class described com 
prising, a hollow tappet body member having a 
closed lower end, a plug having a press fit located 
within said body member a distance above the 
lower end thereof, said plug having an oil pas 
sage therethrough, a piston mounted for vertical 
movements Within the body member above said 
plug, a valve disposed across said passage below 
the piston, means for carrying oil to and within 
the tappet body member and to the passage 
through said plug, a guide for said tappet body 
in which it is mounted for vertical reciprocating 
movements, means for effecting a separation of 
air from the oil before the same passes by said 
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valve, means for separating air from oil located: 
between said valve and piston, the separation of 
air from the oil before it reaches the valve and 
also from the oil located between the valve and 

30 

piston occurring when the tappet body has been 
lifted to its uppermost position in the tappet 
guide. 

6. A valve tappet of the class described com 
prising a hollow tappet body having a closed 
lower end and an annular inwardly extending 
stop therein, a plug having a central portion and 
an annular flange at each end located within 
said body, said plug having a longitudinal open 
ing therein and a passage leading to the bottom 
of said opening from a side of said plug, a valve 
in the bottom of said opening covering said pas 
Sage and a 'valve retainer in said opening above 
the valve whereby a limited upward movement 
of the Valve is permitted. 
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7. A valve tappet of the class described com 
prising a hollow tappet body having an inwardly 
extending stop therein, a plug having a central 
portion and an annular flange at each end and 
an outwardly extending annular vane between 
said flanges around said central portion, said 
stop supporting one of said flanges, a longitu 
dinal opening in said plug, a passageway leading 
to said opening from a side of said plug, a valve 
in the bottom of said Opening covering said pas 
Sage, a piston mounted within said tappet body 
above the plug, said tappet body having an oil 
passage opening in the wall thereof for passage 
of oil into the space enclosed between the plug 
and the adjacent walls of the tappet body. 

8. A hollow valve tappet having a closed lower 
end, a plug within the tappet body, an annular 
flange at each end of said plug and an annular 
fin extending from the intermediate portion of 
the plug at a point between the end fanges 
thereof, an annular oil receiving chamber around 
the intermediate portion of the plug and be 
tween Sald flanges, said tappet body having up 
per and lower openings in the Walls thereof, and 
means for carrying oil into said chamber through 
the lowermost of said openings. 

CHARLES E. JOHNSON. 
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