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6 Claims.

My invention relates to pile drivers operating
on the Diesel principle, in which the piston is
located on the anvil-and in-‘which the working
cylinder acting as the ram is so arranged that
upon its upward stroke it can separate from the
piston a distance several times the height of ‘the
same. ~In such pile drivers the piston is guarded
against too great stresses in that between the
piston and the anvil there is provided a gliding
connection in axial direction adapted to lead upon
the operation of the ram. ‘In other words, the
piston ‘is capable ‘of longitudinal dlsp1ac‘=mnnu
relative to the anvil, - °

The principal object of the present invention is
to provide a piston which is separate from the
anvil resting loosely thereon and being by means
of a cross-piece directly guided on the stanchion
of the pile driver while the guide-rcds for the
cylinder-ram are with their lower ends also con-
nected to said cross-piece; their upper ends being
secured in a cross-head, which also is gulded on
the stanchion of the pile-driver:

In this manner, the sensitive parts of the pis-
ton, the fuel-pump and its aceessories can'be
mounted on ‘the cross-piece which is protected
against shocks and blows.

The piston and the anvil are loosely connected
by claws enabling the piston and the anvil to be
raised together after the ramming work is com-
pleted.

In the appended drawings I have shown, by
way of illustration, two embodiments of my in-
vention. In these drawings,

Fig. 1 is a vertical sectional view of one em-
bodiment, Fig. 2 being a front elevation thereof
and Fig. 3 a plan view in section along line z—ax
in Fig. 1;

Pig. 4 is a similar view to Fig. 1 showing an-
other embodiment, the section being taken along
line b—b in Fig. 6; Fig. 5 is a front elevation of
Fig. 4, while Fig. 6 is a plan view in section along
line a—a in Fig. 4.

At t in Figs. 1 and 2is shown the cylinder con-
stituting the ram. At 2 is shown the piston

5 being provided with a cross-piece 4, whereby the

piston is guided along the stanchien shown in Fig,
1 at 6. At 12 is shown a cross-head likewise
guided along the' stanchion 6, and this cross-
head is connected with the cross-piece & by guide-
rods 8, on which is slidably mounted the cylinder-
ram . 'The latter, as shown in Figs. 1 and 2, is
formed with impact portions 7, which, upon the
downward stroke of the cylinder-ram [ pass
through corresponding apertures 15 in the cross-
piece 4 striking the anvil shown at 8. 'The latter,
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as shown'in Fig, 1, is guided on the stanchion 6.

At 8 in Fig. 2 are shown claws, forming a loose
connection between the anvil 8 and the cross-
piece 4 of piston 2 so that when after the comple-

tion of the ramming work; the entire assembly °

of the parts is lifted by means of a cable attached
to the head shown at 12 in Figs. 1 and 2, the anvil
8 will' be lifted together with the piston. As
shown in Fig, 2, there is play between the claws
% and the anvil so that the latter can move verti~
cally relative to the piston 2.

On the cross-piece & of the piston is mounted
the fuel-pump shown in Fig. 1 at {1. At 16 in
Figs. 1 and 2 is showa a cam 16 provided on the
cylinder-raim { in such a position that shortly
before the latter strikes the anvil 8, a small bell-
crank shown 'at 17 in Fig. 2 is rocked by said cam
16 about its pivet {8 to operate the fuel pump il,
as will clearly appear from Fig. 2. The pivot pin
18 of bell-crank {7 is carried by a horizontal slide
shown in Fig. 2 at 19, while at 28 is shown a spin-
dle éngaging said slide, whereby the latter can be
displaced in either direction. 'The further the
pivot pin 18 is moved toward the right in Fig. 2,
the greater will be the angle through which the
bell-crank (7 is rocked by the cam (6 about its
pivot, and the greater will be the amount of fuel
fed by the fuel pump with the result that the
cylinder-ram { will be given a greater upward
stroke.” The fuel, as will be seen from Fig. 1, is
supplied under pressure to the nozzle 22 shown in
Fig. 1, -whereby the fuel is injected into the explo-
sion chamber, in which the fuel is ignited by the
highly compressed heated air, the high compres-
sion being produced by the drop of the cylinder-
ram {. If by means of spindle 20 the slide 19 is,
on: the other hand, moved far enough toward the
left in Fig. 2, the cam 16 on cylinder-ram | will no
longer engage the bell-crank (7, and consequently
no more fuel will be fed by the fuel pump 11 to
nozzle 22. The cylinder-ram will, therefore, no
longer be operated.

In the modification shown in: Figs. 4-6, the
cylinder-ram { is not provided with impact parts
adapted to strike the anvil, but there is provided
a separate impact member shown at 14 in Fig. 4,
which is guided in the cross-piece 4 of the piston
2 and rests with a spherical face on a correspond-
ingly shaped face of the anvil 8. The latter is
held in position by the rods.9 shown in Fig. 5,
and being guided by the spherical face of impact
member {4 needs no means to guide it on the
stanchion 8. The impact imparted to the im-
pact member {4 by the cylinder-ram I is trans-
mitted to the anvil 8, which rests on top of the
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pile to be driven, shown at 10 in Fig. 4. Since the
impact member (4 is in sliding relation to piston
2 or its cross-piece 4, the latter parts, together
with the guide-rods 3 and the cross-head (2, re-
main unaffected by the impacts of the cylinder-
ram. Directly after each impact, the parts just
referred to, descend by their own weight.

As shown in Fig. 6, the cross-piece 4 of piston
2 is provided with two sector-shaped openings 23
for the guidance of the impact member 14,

The operation of the fuel-pump {i is the same
as has been described with respect to Figs. 1 and
2, and in Figs. 4 and 5, therefore, the same ref-
erence numerals have been used, since all the
parts relating to the feeding of the fuel are iden-
tical with those shown in Figs. 1 and 2. The con-
duit for conducting the fuel from the fuel pump
to the nozzle in the piston is indicated by the
broken lines 24 in Fig. 6.

As will be evident from the foregoing descrip-
tion and the drawings, in both embodiments of
the invention, the piston together with the fuel-
pump and the fuel-injecting nozzle is effectively
guarded against the blows and shocks caused by
the impacts of the cylinder-ram.

While in the two embodiments shown in the
drawings, the piston rests on the anvil and the
cylinder is the movable part, this, of course, may
be reversed in cases where it is desirable to make
the piston the movable part.

‘What I claim is:

1. In an explosion operated pile driver, in com-
bination with a stanchion, a cross-head guided
thereon and an anvil to be seated on the pile to
be driven, of a piston adapted to loosely rest on
said anvil and formed with a cross-piece guided
on -said stanchion, guide-rods connecting said
cross-head and the cross-piece on said piston, and
a working cylinder constituting the ram for im-
parting impacts to said anvil, said cylinder being
movable relative to said piston and guided by
said guide-rods, said cylinder and piston being
free to separate a substantial distance.

2. In an explosion operated pile driver, in com-
bination with a stanchion, a cross-head guided
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thereon and an anvil to be seated on the pile to
be driven, of a piston adapted to loosely rest on
said anvil and formed with a cross-piece guided
on said stanchion, guide-rods connecting said
cross-head and the cross-piece on said piston, a
working cylinder constituting the ram for impart-
ing impacts to said anvil, said cylinder being
movable relative to said piston and guided by said
guide-rods, a fuel-pump mounted on the cross-
piece of said piston, a bell-crank pivoted on said
cross-piece and adapted to operate the piston of
said fuel-pump, and a cam on said cylinder for
operating said fuel-pump by means of said bell-
crank upon the completion of the ramming stroke
of the cylinder.

3. The combination as specified in claim 2, in-
cluding -« slide mounted on the cross-piece of said
piston and carrying the pivot pin of said bell-
crank, and a means for displacing said slide there-
by adjusting the position of said bell-crank rela-
tive to said cam.

4. In an explosion operated pile driver, in com-
bination with a stanchion, a cross-head guided
thereon and an anvil to be seated on the pile to
be driven, of a movable piston adapted to loosely
rest on said anvil and formed with a cross-piece
guided on said stanchion, guide-rods connecting
said cross-head and the cross-piece on said piston,
a working cylinder constituting the ram for im-
parting impacts to said anvil, said cylinder being
movable relative to said piston and guided by said
guide-rods, and an impact member provided in-
termediate said cylinder and said anvil.

5. The combination as specified in claim 1, in
which said anvil is guided on said stanchion and
including means loosely connecting said anvil
and the cross-piece on said piston permitting rel-
ative play between said parts.

6. An explosion operated pile-driver as speci-
fied in claim 4, in which the impact member has
a spherical seating surface in contact with a cor-
responding depression in said anvil enabling said
impact member to automatically adjust itself
relative to said anvil.
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