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This invention relates to tappets and more particularly 
to substantially solid, integral, unitary tappet structure 
which has been cast from a suitable material wherein the 
tappet structure is of lightweight construction but pos 
sesses sufficient strength to accomplish the desired results. 

It has long been desired to have unitary, substantially 
Solid, integrally formed tappet structure which may be 
cast from any suitable material wherein the tappet struc 
ture is of lightweight construction but of sufficient 
strength to perform the desired and necessary functions 
and which enables and satisfies different requirements 
for circulating lubricating oil to the tappet structure as 
well as any push rod and cam arrangement which may 
be associated therewith. 

Accordingly, it is the principal object of this invention 
to provide substantially solid, unitary, integrally formed 
tapet structure which is of lightweight construction and 
which possesses sufficient strength to perform the desired 
and necessary functions. 

It is also an object of this invention to provide im 
proved tappet structure which is of lightweight construc 
tion possessing sufficient strength to perform the desired 
and necessary functions wherein the improved tappet 
structure has an elongate body portion provided with 
a plurality of enlarged parts each of which have substan 
tially equal cross-sectional areas wherein the enlarged 
parts are spaced apart and define therebetween portions 
which are reduced in cross-sectional area relative to the 
cross-sectional areas of the enlarged parts. 
A further object of this invention is to provide im 

proved tappet structure of lightweight construction which 
possesses sufficient strength to perform the desired and 
necessary functions wherein the improved tappet struc 
ture has an elongated body portion provided with a plu 
rality of spaced apart enlarged parts each of which have 
substantially common or equal diameters wherein at least 
one portion of the body member which is disposed be 
tween and defined by adjacent ones of the enlarged parts 
has a diameter which is less than the common or given 
diameters of the enlarged parts. 
Another object of this invention is to provide im 

proved tappet structure of lightweight construction which 
possesses sufficient strength to perform the desired and 
necessary functions wherein the improved tappet struc 
ture is provided with an elongate body portion having 
a plurality of enlarged parts which are disposed in longi 
tudinally spaced relationship relative to each other and 
define therebetween reduced portions at least one of 
which is provided with generally longitudinally extending 
laterally spaced reinforcing web-like elements that pro 
ject generally outwardly from the body portion and ter 
minate in surface areas which extend substantially con 
tinuously between the adjacent ones of the enlarged parts. 

Still another object of this invention is to provide tap 
pet structure which is of lightweight construction but 
which possesses sufficient strength to perform the neces 
sary required functions in order to decrease the required 
bias of a valve spring arrangement employed in the en 
vironment in which the tappet structure is being used 
which further enables the operation of such environment 
to possess greater efficiency at higher speeds. 
An additional object of this invention is to provide sub- 70 

stantially solid, unitary, integrally formed tappet struc 
ture which may be cast from any suitable material. 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
Another additional object of this invention is to pro 

vide substantially solid, unitary tappet structure having 
enlarged end parts for engaging cam and push rod ar 
rangements with the enlarged end parts integrally formed 
with an intermediate part by reduced portions one of 
which is recessed, grooved or channeled in a manner to 
define a passageway which enables the circulation of lu 
bricating oil to be effective to the tappet structure and the 
can and push rod arrangements even though the circula 
tion of such lubricating oil may have different require 
ments depending upon the environment in which the tap 
pet structure is employed. 

Still yet another additional object of this invention 
is to provide tappet structure with sealing means for ef 
fectively preventing the flow of a lubricating fluid from 
the confines of the tappet structure which will normally 
decrease the pressure of the lubricating fluid and thus 
enable a substantially constant lubricating fluid pressure 
to be maintained so that all such tappet structures of a 
given series or line may be lubricated as required. 

Accordingly, in order to acquire and accomplish the 
desired advantages and objects as stated above, tappet 
structure according to the instant inventive concept is 
provided with an elongate body member having, adja 
cent one end portion thereof, an enlarged part for en 
gaging a push rod arrangement and, adjacent the other 
end portion, an enlarged part for engaging a cam arrange 
ment. The enlarged end parts of the body member of the 
tappet structure project generally radially outwardly 
therefrom and terminate in peripheral surfaces each of 
which is of substantially constant and equal diameters, 
generally cylindrical in configuration and which define 
substantially smooth circumferentially extending surface 
areas. Intermediate the enlarged end parts of the elon 
gate body member of the tappet structure there is pro 
vided a generally radially outwardly or laterally pro 
jecting enlarged flange-like part which also is of sub 
stantially cylindrical configuration having a constant 
given diameter which is substantially equal to the diam 
eters of the enlarged end parts and which also defines 
a substantially circumferentially extending surface area 
with the enlarged flange-like part being longitudinally 
spaced from each of the enlarged end parts and defin 
ing therewith reduced portions therebetween each of 
which have a cross-sectional area that is substantially 
less than a corresponding or like cross-sectional area of 
the enlarged ends and flange-like parts of the tappet struc 
ture. At least one of the reduced portions of the body 
member of the tappet structure may be recessed, chan 
neled or grooved in order to provide a circumferentially 
extending substantially unobstructed passageway for a 
lubricating fluid with the recess, channel or groove of 
the one reduced portion having a diameter which is sub 
stantially less than the diameters of the enlarged parts of 
the tappet structure. Exending generally longitudinally 
between the enlarged intermediate or flange-like part and 
at least one of the enlarged end parts of the body mem 
ber and disposed within the confines of the other reduced 
portion which is defined therebetween there is provided 
a plurality of circumferentially spaced web-like reinforc 
ing elements which give the other reduced portion of the 
body member of the tappet structure a cruciform con 
figuration in cross-section. 

Other objects and important features of the invention 
will be apparent from a study of the specification follow 
ing taken with the drawing, which together show, illus 
trate, describe and disclose certain preferred embodiments 
or modifications of the invention and what is now con 
sidered to be the best mode of practicing the principles 
thereof. Other embodiments or modifications may be 
suggested to those having the benefit of the teachings, 
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herein, and such other embodiments or modifications are 
intended to be reserved especially as they fall within the 
Scope and spirit of the subjoined claims. 

In the drawing: 
FiGURE 1 is a partial sectional view of an environ 

sment having tappet structure provided with the improve 
liments according to the present invention embodied 
therein; 
FIGURE 2 is an enlarged longitudinal view partly in 

Section of another embodiment or modification of the 
tappet structure illustrated in FIGURE 1 of the drawing; 
FIGURE 3 is a cross-sectional view illustrating an 

end portion of the tappet structure illustrated in FIG 
URE 2 of the drawing taken along the line 3-3 look 
ing in the direction of the arrows; 
FIGURE 4 is a longitudinal view, partly in section, 

similar to FIGURE 2 of the drawing but illustrating a 
further embodiment or modification of the tappet struc 
ture; and 
FIGURE 5 is a cross-sectional view illustrating an 

end portion of the tappet structure illustrated in FIG 
URE 4 of the drawing taken along the line 5-5 look 
ing in the direction of the arrows. 

Attention is now directed to FIGURE 1 of the draw 
ing wherein there is illustrated tappet structure 10 which 
is operably disposed in an environment 2, such as an 
internal combustion engine or the like, which in accord 
ance with conventional practice is provided with a lubri 
cating system 14 for circulating a lubricating fluid to the 
tappet structure 10, a push rod arrangement 16 and a 
can arrangement, not illustrated. 
The tappet structure 10 comprises an elongate body 

member 18 and, in each of the embodiments or modifica 
tions of the invention as illustrated in more detail in 
FIGURES 1, 2 and 3 of the drawing, the body member 
18 of the tappet structure 10 is provided adjacent one 
end part 20 thereof with means 22 in the form of a 
dwell for engagement with a cam arrangement, not illus 
trated, with the other end part 24 of the body member 
18 being provided with means 26, which may be in the 
form of a longitudinally inwardly projecting recess, into 
which there may extend the push rod 16 during the 
operation of the tappet structure 10 in performing the 
desired functions in accordance with the requirements of 
and in association with the selected type of environ 
ment 2. 
The end arts 20 and 24, as illustrated, are enlarged and 

longitudinally spaced from each other relative to a longi 
tudinal axis A-A of the elongate body member 18 with 
each of the end parts 20 and 24 projecting generally radi 
ally or laterally outwardly relative to the longitudinal 
axis A-A and terminating in substantially cylindrical 
generally smooth circumferentially extending substantially 
continuous surface areas which slidably engage a bore 28 
of the environment 2 in a manner and for a purpose 
which will hereinafter be explained, described and dis 
closed in more detail. The substantially continuously 
Smooth peripheral surface areas of the cylindrical-like 
enlarged end parts 20 and 24 of the body member 18 are 
each defined by a given common diameter D and in each 
instance the diameters D for the respective enlarged end 
parts 20 and 24 are substantially equal relative to each 
other with the lateral cross-sectional areas of the end 
parts 20 and 24 also being Substantially equal to each 
other. 

Located intermediate the enlarged end parts 20 and 24 
and also extending generally radially or laterally out 
wardly relative to the longitudinal axis A-A of the body 
member 18 of the tappet structure 10 is an intermediate 
flange-like enlarged part 30 which is longitudinally spaced 
from each of the enlarged end parts 20 and 24 and lo 
cated intermediate thereof to define therewith longitudi 
nally spaced apart reduced portions 32 and 34 on the 
body member 18. 
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4. 
The intermediate flange-like enlarged part 30 of the 

body member 18 of the tappet structure 10 has a diame 
ter that is substantially equal to the common or given 
diameters D of the enlarged end parts 20 and 24 with 
the lateral cross-sectional area of the intermediate flange 
like enlarged part 30 also being substantially equal to the 
like or corresponding cross-sectional areas of the en 
larged end parts 20 and 24. 

In the embodiment or modification of the tappet struc 
ture 10, as illustrated in FIGURES 1, 2 and 3 of the 
drawing, at least one of the reduced portions 32 of the 
body member 18 is provided with an annular recess, 
groove or channel that extends substantially continuously 
circumferentially about the body member 8 to define a 
substantially unobstructed open passageway 36 with the 
bore 28 in the environment 2 through which the lubri 
cating fluid of the system 4 may pass during the circu 
lation thereof in lubricating the tappet structure 10, the 
push rod arrangement 16, cam arrangement, not illus 
trated, as well as any other portions of the environment 
12 as required or desired. In the embodiment of the 
invention as illustrated in FIGURE 1, lubrication of the 
push rod arrangement 16 will occur through a cross-over 
passageway of the system 4 through the bore 28 with the 
cross-over passageway being in communication with a 
centrally located passageway through the means 26 which 
feeds to the push rod arrangement 6. The annular re 
cess, groove or channel has a diameter d that is substan 
tially less than the given diameter D that is common to 
the enlarged ends 20 and 24 and enlarged intermediate 
flange-like parts 30 of the body member 8 of the tappet 
structure 0. 
The other reduced portion 34 of the body member 18 

is provided with a plurality of longitudinally extending 
radially spaced apart web-like reinforcing elements 38 
each of which terminates in longitudinally extending Sur 
face areas 40. The web-like reinforcing elements 38 are 
disposed in a manner which creates a cruciform con 
figuration to the other reduced portion 34 when viewed 
in longitudinal cross-section as illustrated in FIGURE 
3 of the drawing. 
The reduced portions 32 and 34 each has a lateral 

cross-sectional area which is less than the like, corre 
sponding or similar cross-sectional areas of the enlarged 
end 20 and 24 and the enlarged intermediate flange-like 
30 parts which are substantially equal. At least one of 
the reduced portions 32 or 34 of the body member 18 
has a diameter d which is substantially less than the 
given diameter D that is common to the enlarged end 20 
and 24 and the enlarged intermediate 30 parts which 
have Substantially equal diameters with the other reduced 
portion 32 or 34 of the body member 18 having the 
longitudinally extending surfaces 40 of the web-like re 
inforcing elements 38 disposed with diameters D that 
are substantially equal to the given diameter d that is 
common to the enlarged end 20 and 24 and the en 
larged intermediate flange-like 30 parts of the body mem 
ber 18 of the tappet structure 10. 
FIGURE 4 of the drawing illustrates another modi 

fication or embodiment of tappet structure 110 which 
differs from the tappet structure 10 illustrated in FIG 
URES 1-3 of the drawing in that one reduced portion 
32 is provided with generally longitudinally extending 

web-like reinforcing elements 42 which project general 
ly radially or laterally outwardly relative to the longi 
tudinal axis A-A of the body member 118 in cir 
cumferentially spaced relationship relative to each other 
and terminate in longitudinally extending surface areas 
144 with the web-like reinforcing elements 142 being 
provided with a diameter d which is substantially less 
than the given or common diameter D of adjacent en 
larged end 120 and enlarged intermediate E30 parts of 
body portion 118 in a manner which will define a passage 
way that functions as the passageway 36, previously de 
scribed and disclosed. 
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In this embodiment or modification of the tappet struc 
ture 110, the other reduced portion 134 is substantially like 
the corresponding or similar reduced portion 34 of the 
embodiment or modification or the tappet structure 10, 
as illustrated in FIGURES 1-3 of the drawing. 

It would also be obvious from the showing in FIG 
URE 4 that the web-like reinforcing elements 142 may 
be of the same size as the reinforcing elements 138 when 
no surrounding lubricant by-pass is required. 

Still other embodiments or modifications of the inven 
tion are believed to be within the descriptive portion of 
this disclosure wherein tappet structure may be provided 
with various combinations of the reduced portions and 
enlarged parts of the body member which have been 
shown, illustrated, described and disclosed herein. 

In each of the embodiments or modifications of the 
tappet structure 10 and 110, as shown, illustrated, de 
scribed and disclosed herein, the web-like reinforcing ele 
ments 38, 138 and 142 each extend from the respective 
enlarged end parts 20, 120 or 24, 124 to the enlarged 
intermediate flange-like part 30, 130 so that the longi 
tudinally extending surfaces 40, 140 or 144 extend sub 
stantially continuously therebetween. 

Further, the enlarged parts 20, 120, 24, 124, 30, 130 
and the web-like reinforcing elements 38, 138 or 142 are 
all integrally formed one with the other to define the 
tappet structure 10, 110 respectively, which is a solid, in 
tegral, unitary structure and the tappet structure 10, 
110, as the case may be, may be formed by casting from 
any suitable material in accordance with conventional 
processes or practices. 
From the above disclosure and description, it is be 

lieved that the tappet structure 10, 110 will be relatively 
lightweight in construction but will possess sufficient 
strength to enable the tappet structure 10, 110 to perform 
the desired functions as required by the selected en 
vironment 12. Further, the lightweight construction of 
the tappet structure 10, 110 will enable a relatively smaller 
bias to be required from a valve spring arrangement 
and hence result in a more efficient operation at higher 
speeds of the environment 12. 
As best illustrated in FIGURE 1 of the drawing, the 

surface areas defined by the parts 20, 120 in cooperation 
with the surfaces defined by the parts 30, 130 respective 
ly, when in engagement with the bore 28 in the environ 
ment 12 will effectively seal the lubricating system 14 so 
that on passage of a lubricating fluid through the system 
14 and the passageway 36, leakage will be prevented from 
the passageway 36 so that the pressure of a lubricating 
fluid passing through the system 14 will be maintained 
substantially constant and will not require a pressure 
buildup in the system 14 in order to lubricate other tappet 
structures which may be operated in series or line in the 
environment 12. 

While the invention has been described, disclosed, ill 
lustrated and shown in terms of certain preferred em 
bodiments or modifications which it has assumed in prac 
tice, the scope of the invention should not be deemed to 
be limited by the precise certain embodiments or modifi 
cations herein shown, described, illustrated and disclosed, 
Such other embodiments or modifications being intended 
to be reserved especially as they fall within the scope 
of the claims herein appended. 

I claim as my invention: 
1. Elongate tappet structure having 
at least three longitudinally spaced apart generally 

laterally outwardly projecting substantially cylindri 
cal parts of each of which terminate in substantially 
smooth circumferentially continuously extending sur 
faces, 

Said parts of the tappet structure each having a com 
mon given diameter with the diameters of each part 
being substantially equal, 

one of said parts of the tappet structure being dis 
posed intermediate the other parts thereof and de 
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6 
fining therewith portions therebetween each of which 
is reduced in longitudinal cross-sectional area rela 
tive to the longitudinal cross-sectional area of the 
parts of the tappet structure, 

at least one of the reduced portions of the tappet struc 
ture having a diameter substantially less than the 
common given diameters of the parts of the tap 
pet structure, and 

a plurality of longitudinally extending generally later 
ally outwardly projecting circumferentially spaced 
apart web-like elements disposed within the confines 
of the other reduced portion of the tappet struc 
ture with the web-like elements each extending be 
tween the respective adjacent parts of the tappet 
Structure. 

2. Tappet structure as set forth in claim 1, wherein 
said one reduced portion of the tappet structure is 

defined by an annular circumferentially extending 
substantially unobstructed recess. 

3. Tappet structure as set forth in claim 1, wherein 
the web-like elements disposed within the confines of 

the other reduced portion of the tappet structure 
terminate in generally longitudinally extending sur 
face areas, and 

said other reduced portion of the tappet structure is 
of cruciform configuration in cross-section. 

4. Tappet structure as set forth in claim 3, wherein 
said generally longitudinally extending surface areas 

of the web-like elements of the other reduced por 
tions are disposed along a diameter which is sub 
stantially equal to the common given diameter of 
the parts of the tappet structure. 

5. Tappet structure as set forth in claim 1, wherein 
the parts of said tappet structures are disposed with 

the one of the parts being intermediate the end por 
tions of the tappet structure and the other parts 
thereof being disposed adjacent the opposed end 
portions of the tappet structure. 

6. Tappet structure as set forth in claim 5, wherein 
one of the other parts of the tappet structure which 

is disposed adjacent the end portions thereof is pro 
vided with a generally longitudinally inwardly pro 
jecting recess for receiving a push rod of an environ 
ment in which said tappet structure may be func tioning. 

7. Tappet structure as set forth in claim 5, wherein 
one of the other parts of the tappet structure which 

is disposed adjacent the end portions thereof is pro 
vided with a dwell for engaging a cam arrangement 
of an environment in which the tappet structure may be functioning. 

8. Elongate tappet structure having 
a plurality of generally laterally outwardly project 

ing substantially cylindrical parts each of which have 
Substantially equal diameters, 

said parts being longitudinally spaced apart to define 
therebetween portions each of which is reduced in 
cross-sectional area relative to the cross-sectional 
areas of the parts, and 

at least one of said portions having a diameter that 
is substantially equal to the diameter of the parts 
of the tappet structure. 

9. Tappet structure as set forth in claim 8, wherein 
a plurality of longitudinally extending generally later 

ally outwardly projecting circumferentially spaced 
apart web-like elements are disposed within the con 
fines of the one portion of the tappet structure with 
the Web-like elements each extending between the 
respective adjacent parts of the tappet structure. 

10. Elongate tappet structure having 
a plurality of generally laterally outwardly projecting 

Substantially cylindrical parts, 
Said parts being longitudinally spaced along the tap 

pet structure to define therebetween portions there 
on each of which have a cross-sectional area sub 
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stantially less than the cross-sectional areas of the 
parts of the tappet structure, 

a plurality of longitudinally extending generally later 
ally outwardly projecting circumferentially spaced 
apart web-like elements disposed within the confines 
of at least one of the portions of the tappet struc 
ture with the web-like members each extending be 
tween the respective adjacent parts of the tappet 
Structure, and 

said one portion of the tappet structure is of cruciforn 
configuration in cross-section. 

11. Elongate tappet structure having 
one end portion thereof enlarged for engaging a push 

rod and the other end portion thereof enlarged for 
engaging a cam arrangement, 

an intermediate part of said tappet structure being 
enlarged and disposed in spaced relationship to the 
enlarged end parts thereof and defining there with 
reduced portions therebetween, 

said parts of the tappet structure having substantially 
equal diameters and cross-sectional areas with the 
reduced portions having cross-sectional areas Sub 
stantially smaller than the cross-sectional areas of 
the parts, 

one of said reduced portions having an annular pe 
ripherally extending recess for defining a passage 
way having a diameter substantially less than the 
diameters of the parts, and 

the other of said reduced portions having a plurality 
of longitudinally extending laterally spaced apart 
generally outwardly projecting web-like elements 
having a diameter substantially equal to the diam 
eters of the parts. 

12. Elongate tappet structure having 
one end portion thereof enlarged for engaging a push 

rod and the other end portion thereof enlarged for 
engaging a cam arrangement, 

an intermediate part of said tappet structure being en 
larged and disposed in spaced relationship to the 
enlarged end parts thereof and defining therewith re 
duced portions therebetween, 

said parts of the tappet structure having substantially 
equal diameters and cross-sectional areas with the 
reduced portions having cross-sectional areas Sub 
stantially smaller than the cross-sectional areas of 
the parts, 

one of said reduced portions having an annular pe 
ripherally extending recess for defining a passageway 
having a diameter substantially less than the diam 
eters of the parts. 

13. Elongate tappet structure having 
one end portion thereof enlarged for engaging a push 
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rod and the other end portion thereof enlarged for 
engaging a cam arrangement, 

an intermediate part of said tappet structure being en 
larged and disposed in spaced relationship to the 
enlarged end parts thereof and defining therewith 
reduced portions therebetween, 

said parts of the tappet structure having substantially 
equal diameters and cross-sectional areas with the re 
duced portions having cross-sectional areas Substan 
tially smaller than the cross-sectional areas of the 
parts, 

one of said reduced portions having a plurality of lon 
gitudinally extending laterally spaced apart generally 
outwardly projecting web-like elements terminating 
in surface areas having diameters substantially equal 
to the diameters of the parts. 

14. Tappet structure having 
enlarged end parts and an intermediate part disposed 

in spaced relationship relative to the enlarged end 
parts and defining there with reduced portions there 
between, 

said enlarged end and said intermediate parts having 
substantially equal diameters, 

one of said reduced portions having an annular Sub 
stantially peripherally continuously extending recess, 
and 

the other of said reduced portions having a plurality of 
spaced apart generally outwardly projecting web-like 
elements extending substantially continuously be 
tween the respective parts of the tappet structure. 

15. Tappet structure having 
enlarged end parts and an intermediate part disposed 

in spaced relationship relative to the enlarged end 
parts and defining there with reduced portions there 
between, 

said enlarged end and Said intermediate parts having 
Substantially equal diameters, 

one of said reduced portions having a plurality of 
spaced apart generally outwardly projecting web 
like elements each of which extend substantially con 
tinuously between the respective parts of the tappet 
Structure. 
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