-

Al S

Aug. 9, 1960 R J. WIRSCHING . - 2,948,159
INJECTION PUMP FOR INTERNAL COMBUSTION ENGINE
Filed March 25, 1957

2 . 7 . " 10
9 ]|
14— 16
15
2 i7
8 .
5
Z= . 2 v
! S
3 ="
4
o | PUMP HOUSING
I 2 [ , T/
14 7 g
I ATy
o iy 16
T 15
19 \ Z ;:; -
I8 - A
2 -- il
5
' 3 6
ZFz . 2. -

INVENTOR |
ROBERT J. WIRSCHING

BY Mine and %

ATTORNEYS



United States Patent Of

2,948,159

Pidtented Aug. 9, 1960

1CC

1

2,948,159

IN‘JECTION PUMP FOR ]NTERNAL
COMBUSTION ENGINE

Robert J. ‘Wirsching, Koratal, near Stutfgart, Germany,
assignor to Daimler-Benz Aktlengesellschaft Stuttgart-
. Unterturkheim, Germany

' Filed Mar. 25, 1957, Ser. No. 648,008
Claims priority, application Germany Apr, 4, 1956
o 10 Claims. (Cl. 74—55)

. The present invention relates to a fuel injection pump
for internal combustion engine; and more particularly
to- a connection between the cam shaft and pump piston
which is established by a tappet constructed as a -sliding
member providing for the transmission of forces from the
cam shaft to the pump piston.

" In prior art construction, it was often disadvantageous
that the pump side could not be adequately sealed against
the-cam shaft space. Even if separating walls were pro-
vided. between the pump piston space and the cam shaft
space, apertures nevertheless had to be provided for the
passage of the pump pistons or the tappets disposed at
the ends of the pump pistons which rendered difficult an
adequate sealing of both the spaces.

The present invention aims at obviating this disadvan-
tage -and comnsists essentlally in that the tappet is pro-
vided with a rubber spring which is preferably cylin-
drical and surrounds the lower end of the pump piston
and which produces a complete sealing of the pump side
with respect to the cam shaft space.

In an internal combustion engine provided with a sepa-
rating wall bétween the pump side and the cam shaft
space, in which the tappet is slidingly guided in the sepa-
rating wall, the tappet according to a further feature of
the present invention may be provided with a cylindrical
wall and a bottom closing the inner space of the. tappet
toward the .cam' shaft. A spring s thereby arranged in
the ‘interior of the tappet which spring is formed as a
cylindrical ring and which consists of elastic material.
This spring abuts, on the one hand, against the bottom
of the tappet, and, on the other, against a plate by means
of which the aperture in the separating wall in which
the tappet slides is covered.

It is also advantageous if the cylindrical rubber spring
be provided in the inside thereof with a helical or coil
spring which may be vulcanized into the rubber spring.

Accordingly, it is an object of the present invention to
provide an arrangement which enables a complete seal
between the pump side of a fuel injection pump and
the cam shaft space, and more particularly to do so by
simple means. )

It is another object of the present invention to provide
a tappet which is suitably guided in the separating wall
and- at the same time accommodates a spring to assure
continuous engagement between the pump piston and cam
shaft so that the former accurately follows the contour
of the latter while simultaneously therewith establishing
an effective seal between the pump and cam shaft spaces.

A still further object of the present invention is to pro-
vide a simple construction which may be readily assembled
and which is relatively inexpensive and yet provides a

complete adequate seal between the fuel injection pump

and the space in which the cam shaft actuating the in-

‘jection pump is disposed.

These and further objects, features, and advantages in

obvious from the following description when taken in con-
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nection with the accompanying drawing, which shows, for
purposes of illustration only, two embodiments in ac-
cordance with the present invention and wherein:

~Figure 1 is a longitudinal cross-sectional view through
the pump plunger or tappet of a fuel injection pump pro-
vided with a rubber spring, and

Figure 2 is a longitudinal cross-sectional view through
a modified embodiment similar to that of Figure 1 and
provided with a plunger in which a coil spring is vul-
canized into the inside of the rubber spring.

Referring now to the drawing wherein like reference
numerals designate like parts through the various views
and more particularly to Figure 1, reference numeral 1
designates the separating wall which separates the pump
space 2 from the cam shaft space 3 disposed therebe-
low. Only a portion: of the cam shaft is shown which
may be of suitable construction and is designated by ref-
erence numeral- 4. The roller 6 abuts or follows the
contour of the cam 4, the roller 6 being rotatably jour-
nalled in any suitable manner at the lower part of the
tappet 5.

The tappet 5 estabhshes the connection transmitting
the forces between the cam 4 and the pump piston 7.
The longitudinal cross section through the tappet 5 of
Figure 1 shows that the walls 8 therecof are formed cy-
lindrically. © The outer surface of the lateral limiting’
walls 8 thereby serves for the guidance of the tappet 5§
in the separating wall 1 during the upward and down-
ward movements of the tappet 5.

The aperture 9 of the separating wall in which the tap- .
pet 5 slides is covered by a plate 10. Only a smaller

" aperture 11 is provided in this plate 16 which has a di-
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ameter slightly larger than the diameter of the pump’
piston 7.

The rubber spring 12 in accordance with the present
invention abuts or supports-itself, on the one hand, against

- the bottom on the inside of tappet 5 and, on the other,
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against the bottom or lower side of the plate 10, and
more particularly in such a manner that at the places of
abutment a sealing connection is provided. By reason of
the elasticity of the material from which the rubber spring

- "12is made, the rubber spring 12 is simultaneously capable of
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exerting a continuous downward pressure or force on the
tappet 5 so that the tappet 5 remains in continuous con-
tact with the surface of the cam 4.

In order to further assure a safe sealing, a plate 13
may be provided with rests against the bottom of the
tappet § and a plate 14 may be provided below the cover
plate 10. Appropriately, these plates 13 and 14 are vul-
canized to the rubber spring 12.

In the embodiment illustrated in Figure 1, the plate
14 is futher sealed on the outside thereof by means of -
an annular sealing ring 16 which is fitted into groove 15.

The upper edge 17 of the tappet 5 terminates at such
a distance from the lower side of the plate 14 that suffi-
cient space remains for the tappet 5 in the upward move-
ment thereof. In order to provide further safety, the
pump piston 7 may be surrounded at the place 11 of its
passage through the plate 10 with a gland or the like of
suitable construction.

Figure 2 shows an arrangement essentially similar to
Figure 1 in which the various parts are also shown in
10ng1tud1na1 cross section. In this embodiment, the pump
tappet 5 is also springingly and sealingly supported. This
embodiment differs from that of Figure 1 only in that
the rubber spring 18 thereof according to the present in-
vention is modified. More particularly, for purposes of
increasing the rigidity and the pressure effect; a coil spring

19 is  vulcanized into the rubber spring 18. Otherwise,

accordance with the present invention will become more 70

Figure 2 is similar to the embodiment of Figure 1. -
It is also understood that the cylindrical spring 12 or
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18 may also be made of any suitable elastic material other
than rubber.

While I have shown and described two embodiments in
accordance with the present invention, it is understocd
that the same is not limited thereto but is susceptible
of various changes and modifications within the scope of
the present invention, and I intend to cover all such
changes and modifications as are encompassed by the ap-
pended claims.

- I claim:

1. A force-transmitting connection between a fuel injec-
tion pump for an internal combustion engine provided
with a piston and a pump-actuating cam driven by a cam
shaft comprising means beiween said cam shaft and pump
piston including a tappet for transmitting the forces from
said cam to said pump piston, and a cylindrical rubber
spring within said tappet surrounding the lower end of
sajid pump piston to thereby provide a complete sealing
of the pump side from the cam shaft space.

2. A force-transmitting connection according to claim 1,
further comprising two plates, one plate each being con-
nected to one respective end of said cylindrical rubber
spring.

3. A force-transmitting connection according to claim 2,
wherein said plates are vulcanized to said spring.

4. A force-transmitting connection according to claim 1,
wherein said cylindrical rubber spring includes a coil
spring vulcanized into said cylindrical rubber spring.

5. A force-transmitting connection between a fuel-injec-
tion pump for an internal combustion engine provided
with a piston and a pump-actuating cam driven by a
cam shaft comprising a separating wall between the cam
shaft space and the pump side, a tappet transmitting the
forces from said cam to said pump piston, said separating
wall being provided with an aperture for slidingly receiv-
ing therein said tappet, aund a cylindrical spring made
of elastic material and surrounding the lower end of said
pump piston to thereby provide a complete sealing of
said pump side from said cam shaft space while simul-
taneously urging said tappei into engagement with said
cam.

6. A force-transmitting connection according to claim 5,
further comprising a covering plate for said aperture be-
tween said pump and said separating wall and provided
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with a further aperture for the passage therethrough of
said pump piston, said cylindrical spring abutting, on
the one hand, against said covering plate and, on the other,
against said tappet.

7. A force-transmitting ¢onnection according to claim
6, further comprising a plate for each end of said cylin-
drical spring, said plates being vulcanized té said spring.

8. A force-transmitting connection according to claim
5, further comprising a helical wire spring vulcanized into
said cylindrical spring.

9. A force-transmitting connection between a fuel-in-
jection pump for an internal combustion engine provided
with a pump piston and a pump-actuating cam driven by
a cam shaft comprising a separating wall provided- with
an aperture between the cam shaft space and the pump
side, a tappet formed as sliding member and transmitting
the forces from said cam to said pump piston, said tappet
being formed by cylindrical walls and a bottom closing
said cylindrical walls in the direction of said cam, a
cover plate to cover said aperture, and a cylindrical rub-
ber spring surrounding the lower end of said pump piston
to thereby provide a complete sealing of the pump side
from the cam shaft space, said cylindrical rubber spring
abutting against the undersurface of said cover plate and
the upper side of said tappet bottom. )

18. A fuel-injection pump for an internal combustion
engine provided with a cam driven by a cam shaft and
pump piston comprising-a connection between said cam
and said pump piston including a tappet formed as slid-
ing member and transmitting the forces from said cam to
said pump piston, said tappet being provided with a cylin-
drical rubber spring surrounding the lower end of said
pump piston to thereby provide a complete sealing of the
pump side from the cam shaft space while simultaneously
urging said tappet into engagement with said cam.
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