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The present invention relates, generally, to valve tap 
pets for use with internal combustion engines. 
More particularly, this invention pertains to a weight 

reduction tappet of cast metal or an alloy which can be 
accurately and uniformly ground in a centerless grinding 
operation. 
The centerless grinding operation entails placing the 

tappet to be ground on a holding member positioned be 
tween a grinding wheel and a tappet driving wheel or 
between a pair of grinding wheels, one of which drives 
the tappet. With the normal type of weight reduction 
tappet, i.e., one having upper and lower end lands. with 
longitudinally or vertically extending, radially spaced 
webs disposed therebetween, it is difficult to obtain a con 
stant cross-sectional circular shape of the tappet body in 
a centerless grinding operation. This is because of the 
variations in grinding pressure between the tappet and the 
grinding wheel or wheels as it rotates therebetween. 
These variations in grinding pressure are caused by varia 
tions in the surface of the tappet in contact with each 
grinding wheel during the grinding operation. As the 
tappet is rotating, the outer surface thereof in contact 
with the grinding wheel varies from the full length of 
the tappet, as the upper and lower end lands and one of 
the longitudinal webs engage the grinding wheel, to a very 
small area, as only the end lands engage the grinding 
wheel when one of the recessed portions of the tappet 
body between the webs is adjacent the wheel. 

In the latter situation, when only the end lands engage 
the grinding wheel, there is a greater grinding pressure on 
the peripheral portions of each of the end lands adjacent 
the recesses in the tappet body than there is on the pe 
ripheral portions of the end lands adjacent the longitudi 
nal webs when the latter are in contact with the grinding 
wheel. Thus, more metal is removed from the peripher 
all portions of the end lands adjacent the tappet body re 
cesses, and this results in undesirable variations in the 
diameter of the finished tappet at and adjacent to the end 
lands thereof. 
The present invention contemplates a unique valve 

tappet of the weight reduction type which may be sub 
stantially uniformly ground in a centerless grinding op 
eration. This is accomplished by providing the valve tap 
pet body with transverse, helical or spiral webs instead 
of transverse and straight, longitudinally extending webs 
between the end lands of the body. The helical webs 
are substantially constantly in contact with the grinding 
wheel during the centerless grinding operation and thus 
the grinding pressure on the webs and end lands of the 
tappet body remains relatively constant to insure that the 
finished tappet will be substantially constant in diameter 
throughout the length thereof. 

It is a primary object of the present invention, there 
fore, to provide a valve tappet of the weight reduction 
type which can be substantially uniformly ground in a 
centerless grinding operation. 

It is another primary object of this invention to pro 
vide a valve tappet of the weight reduction type having 
a construction that presents a substantially constant grind 
ing area to the grinding wheel or wheels of centerless 
grinding apparatus. 
A further primary object of the present invention is 

the provision of a valve tappet of cast metal or an alloy 
which comprises end lands and spaced webs extending 
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therebetween, the webs being so constructed and shaped 
as to provide a substantially constant grinding surface on 
the tappet as it is rotating in engagement with a grinding 
wheel of a centerless grinder. 

Still another primary object of this invention is to 
provide a valve tappet of the weight reduction type which 
comprises end lands and spaced helical webs extending 
therebetween, the helical webs providing a substantially 
constant grinding surface on the tappet when it is ground 
in centerless grinding apparatus. 

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 a preferred embodiment or 
modification of the invention and what is now considered 
to be the best mode of practicing the principles there. 
Other embodiments or modifications may be suggested 
to those having the benefit of the teachings 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 drawings: 
FIGURE 1 is an elevational view, partly in section and 

with parts broken away, showing a valve tappet mounted 
in an internal combustion engine block; 
FIGURE 2 is an enlarged, partial elevational view, 

partly in section of the valve tappet and push rod shown 
in FIGURE 1; 
FIGURE 3 is a side elevational view of centerless 

grinding apparatus for the valve tappet; 
FIGURE 4 is a front elevational view of a valve tappet 

constructed according to the principles of the instant in 
vention; 
FIGURE 5 is a side elevational view of the tappet 

shown in FIGURE 4; 
FIGURE 6 is a sectional view taken substantially along 

line 6-6 of FIGURE 5; 
FIGURE 7 is a sectional view taken substantially along 

line 7-7 of FIGURE 5; 
FIGURE 8 is a front elevational view of a modified 

valve tappet; 
FIGURE 9 is a side elevational view of the modified 

tappet shown in FIGURE 8; 
FIGURE 10 is a sectional view taken substantially 

along line 10-10 of FIGURE 9; and 
FIGURE 11 is a sectional view taken substantially 

along line 11-11 of FIGURE 9. 
Referring now to the drawings, there is illustrated in 

FIGURE 1 the block 20 of an internal combustion en 
gine. A generally cylindrical tappet 22 of cast metal 
or an alloy is slidably mounted in a passageway 24 in the 
block 20 and has the lower end or land 26 thereof rest 
ing on a cam 28 mounted on a rotatable cam shaft 30. 
The upper end or land 32 of the tappet 22 is provided 
with a generally cup-shaped seat 34 (see FIGURES 1 and 
2) in which the spherical end portion 36 of a valve ac 
tuating or push rod 38 is disposed. The tappet 22, there 
fore, serves to reciprocate the valve-actuating rod 38 in 
accordance with the shape of the cam 28. 
As shown in FIGURE 3, such valve tappets 22 are 

normally ground to final shape and finish by a centerless 
grinding apparatus 40 comprising one or more grinding 
wheels 42 and 44 of any suitable construction which are 
rotatably mounted on a supporting frame 46, one of the 
wheels being rotatably driven by any suitable means (not 
shown). The tappet 22 is rotatably mounted between 
the grinding wheels 42, 44 on a support member 48 and 
has the outer surface thereof in engagement with the 
grinding wheels. 

Referring now to FIGURES 4 through 7, the weight 
reduction tappet 22 of the instant invention comprises a 
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longitudinally or vertically extending cross web 50 dis 
posed between the end lands 26 and 32 thereof. On each 
side of the cross web 50 there are disposed or formed a 
pair of transverse and substantially parallel, helical or 
spiral webs 52, 54, the upper helical webs 52 extending 
between the upper end land 32 and the cross web 50, and 
the lower helical webs 54 extending between the cross 
web 50 and the lower end land 26. Preferably, the helical 
webs 52 and 54 are so disposed as to overlap throughout 
longitudinal and transverse planes of the tappet 22 (see 
FIGURES 4 and 5), for a reason to be described here 
inafter. 

Since the webs 52 and 54 of the tappet 22 are helical 
and since they overlap throughout longitudinal and trans 
verse planes of the tappet, the outer surface of the tappet 
22 in engagement with the grinding wheels 42 and 44 of 
FIGURE 3 varies only slightly and thus remains rela 
tively constant as the tappet rotates during the centerless 
grinding operation, with the result that there is a rela 
ively constant grinding pressure on the tappet 22 and the 
finished tappet has a substantially uniform diameter 
throughout the length thereof. While the angle of helix 
of the helical webs 52, 54 is not critical, it is desirable 
that it be varied according to the diameter of the tappet 
22 So that the variation in the amount of the peripheral 
Surface of the tappet as it rotates in engagement with the 
grinding wheels 42 and 44 is kept at a minimum. 

Referring now to FIGURES 8 through 11, there is 
illustrated therein a modified tappet 122 which is sub 
stantially similar in construction to the tappet 22 of FIG 
URES 4 through 7. The modified tappet 122 comprises 
end lands 126, 132 and a cross web 150 extending lon 
gitudinally therebetween. On each side of the cross web 
150 there are formed a pair of substantially parallel, heli 
cal webs 152, 154, the upper helical webs 152 extending 
between the upper end land 132 and the cross web 150,( 
and the lower helical webs 154 extending between the 
croSS web 150 and the lower end land 26. A short 
helical web 156 extends substantially transversely between 
the upper and lower helical webs 152 and 154, respec 
tively, on either side of the cross web 150 (see FIGURES 
8 and 9). The short transverse webs 156 serve to rein 
force and strengthen the tappet body and to increase the 
column bending strength thereof in a plane which is ap 
proximately perpendicular to the cross web 150. 

It is noted that it would be within the spirit and scope 
of the instant invention to provide a tappet having end 
lands and one or more spiral or helical webs extending 
therebetween, without providing a longitudinal cross web 
between the end lands. It is advantageous, however, to 
provide the cross web between the end lands, since it 
greatly facilitates the casting of a tappet having helical 
webs. 

While the invention has been shown, illustrated, de 
scribed and disclosed in terms of an embodiment or modi 
fication which it has assumed in practice, the scope of the 
invention should not be deemed to be limited by the 
precise embodiment or modification herein shown, illus 
trated, described or disclosed, such other embodiments or 
modifications intended to be reserved especially as they 
fall within the scope of the claims here appended. 
What is claimed is: 
1. A generally cylindrical valve tappet comprising: 
a first land at one end thereof having a cup-shaped 

recess therein for receiving one end of a valve actu 
ating member, 
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4. 
a second generally flat land at the other end thereof, 
a cross web having a width approximately equal to the 

diameter of said first and second lands and extend 
ing longitudinally therebetween and formed integral 
there with, 

a first helical web extending between and formed in 
tegral with said first land and said cross web on each 
side of said cross web, and 

a second helical web extending between and formed 
integral with said second land and said cross web on 
each side of said cross web, said second helical web 
being substantially parallel to said first helical web. 

2. The valve tappet as recited in claim 1 wherein said 
first and second helical webs are so disposed as to overlap 
throughout longitudinal and transverse planes of the 
tappet. 

3. The valve tappet as recited in claim 2 wherein a 
third helical web extends transversely between and is 
formed integral said first and second helical webs on each 
side of said cross web. 

4. A generally cylindrical valve tappet, comprising: 
a first land at one end thereof, 
a second land at the other end thereof, 
a cross web formed integral with and extending lon 

gitudinally between said first and second lands, 
a first helical web extending between and formed inte 

gral with said first land and said cross web on each 
side of said cross web, and 

a second helical web extending between and formed 
integral with said second land and said cross web on 
each side of said cross web, said second helical web 
being substantially parallel to said first helical web. 

5. The valve tappet as recited in claim 4 wherein a 
third helical web extends between and is formed integral 
with said first and second helical webs on each side of 
said cross web. 

6. A generally cylindrical tappet, comprising: 
a first land at one end thereof, 
a second land at the other end thereof, and 
a pair of transverse, helical webs disposed in parallel 

relation between said first and second lands and 
formed integral therewith. 

7. The tappet as recited in claim 6 wherein a helical 
web extends between and is formed integral with said 
pair of parallel helical webs. 

8. A generally cylindrical valve tappet comprising: 
a first land at one end having a cup shaped recess 

thereon for receiving one end of the valve actuating 
member, 

a second land at the other end thereof, and 
a transverse, helical web disposed between said first 

and said second lands and integral therewith. 
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