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The invention relates to a pile-driver `with a hydrauli 
cally operated pile rammer. It is known to have such 
rammers operate in such a way that to the side of the 
pile-driving frame on the ground a liquid tank with a 
pumping and control device is placed, from which a hose 
passes to the pile rammer, through which hose the liquid 
is able to ilow to the rammer. The hose is subject to 
violent shocks and to swishing movements, in consequence 
of which it has a relatively short life, while the liquid 
pressure is greatly limited because the hose can resist only 
a limited pressure. Great losses of energy occur in the 
hydraulic system because every now and then a large 
quantity of liquid has to be accelerated and retarded with 
great length of the tubing and accordingly with great fric 
tion losses. 
The invention aims at providing an improvement in this 

respect, and to this end a hydraulic pile-driver according 
to the invention is characterized in that a liquid tank, a 
pumping apparatus, and a control device for the flow of 
the liquid are combined with the piping system for sup 
plyinß the hydraulic medium to the cylinder chamber of 
the rammer and thence back to the tank, so as to form 
one unit, adapted to be suspended in a pile-driving frame. 
No long and swishing tubes and the like are then required 
and the hydraulic pressure can be chosen to be very high, 
in consequence of which the volume o-f liquid to be dis 
placed can be small at a given weight of the pile rammer, 
so that the pumping energy as well as the size of the 
rammer at a given weight can be smaller. 
The said composite unit is preferably connected with 

the piston rod the piston of which operates in the cylinder 
chamber of the rammer and which may or may not be 
supported on the pile to be driven. 
The invention further relates to a few features which 

are to be preferred in order to put the main idea of the 
invention into practice in an advantageous manner. 
The invention is now to be elucidated further with ref 

erence to the annexed drawing. In the latter: 
FIGURE l is a side-elevation, partly broken away, of 

a pile-driver according to the invention; 
FIGURE 2 is an elevation and vertical section of this 

pile-driver at right angles to the plane of the drawing of 
FIGURE l; 
FIGURE 3 is a cross-section in three different places 

of a control valve used in the pile-driver of FIGURES 1 
and 2; and 
FIGS. 4 and 5 are fragmentary views, on an enlarged 

scale, of the hydraulic fluid control device of the invention 
illustrated in FIG. 2, showing the extreme left~hand and 
right-hand positions of the chain wheel S6. 
A pile rammer 1 on the inside has a central cylinder 

chamber 2 and is guided to perform a reciprocating mo 
tion along vertical arms 3 of a framework by means of 
arms 4 with eyes 5 at the upper end of the rammer and 
by an eye 6 on arms ‘7, rigidly fitted at the lower end of 
the arm-s 3. 
The vertical arms 3 are interconnected at the upper end 

of the apparatus by a bridge member 8, yformed by two 
plates at some distance from each other, between which 
a suspension eye 9 engages with its shank, which shank 
at the `bottom carries a spring-disc 10. The latter rests 
against a spring 11, which at the top rests against a cross 
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beam 12, rigidly ?ltted between the plates of the bridge 
member 8. 

Further towards the lower end of the vertical arms 3 
a bridge member 13 is ‘firmly clamped around them and 
in the centre carries a piston rod 14, which has a broad 
ened portion 15, embodied as a piston movable with a 
sliding tit in the cylinder chamber 2 of the pile rammer 
and which, if desired, may carry on its surface suitable 
sealing members, such as packing rings, piston rings or 
sealing collars. In the downward direction the piston rod 
14 merges into a thinner portion 16, which beneath the 
cylinder chamber 2 in the rammer passes with some clear 
ance through a bore 17, in consequence of which this pis 
ton rod can rest with its free lower end on the pile to be 
driven. i 

The piston rod 14 has a bore 18, which at the top 
passes through the end-surface of the piston rod and 
which ends downwardly at a short distance above the pis 
ton 15, where it merges into a number o-f radial bores 19, 
which end in the cylinder chamber 2 above said piston. 
At the lower end of the cylinder chamber 2 a number 

of radial bores 20 have been made in the pile rammer in 
order to prevent air compressions in the cylinder chamber 
2 beneath the piston 15. 

In and above the bridge member 13 bushings 21 have 
been rigidly ñtted about the vertical arms 3 and at the 
upper end thereof helical springs 22 rest on said bushings. 
In the upper part of the apparatus between the arms 3 
a sheet-metal casing 23 is arranged, which may have suit 
able reinforcing beams ‘24. `On the outside of said casing, 
on opposite sides, eyes 25 are present, which engage with 
a sliding tit about the arms 3 and the lowermost of which 
rest on the springs 22 and thus elastically support the 
sheet-metal casing with all its components on the frame 
work. At the lower end said casing is open. At the 
upper end it is shut off by a casing 26. In said casing 26 
there is a liquid tank 27 formed by parts of the side, 
lower, and upper walls of said casing 26 and by a parti 
tion 28. Near the bottom the tank has an opening 29 
in the partition 2S, which leads to a rotary pump 30 for 
high pressure. This pump is driven via a coupling 31 
by an electric motor 32, which is rigidly supported in the 
casing 23 and from which another driven shaft extends 
in the downward direction. The current is supplied to the 
motor from the ground by means of an electric cable 33. 
The shaft extending downwards ̀ from the motor carries at 
the lower end a worm 34 meshing with a worm wheel 35, 
which drives a large toothed wheel 36 via a double reduc 
tion gearing. This toothed wheel 36 is provided with a 
number of holes 37 arranged in a spiral path and pivot 
ally supports a connecting rod 38 on a pin, detachably 
fitted in one of said holes 37 in such a way that it is pos 
sible to engage at will connecting rod 38 in any of the 
holes 37 of the wheel 36 with a view to varying the stroke 
of this connecting rod. 
At the upper end the connecting rod is pivotally con 

nected with a lever 39, which is rotatable about a shaft 
4i) of a control device for the hydraulic fluid. This 
shaft 40 carries a rotary valve 41, in which in Various 
points three continuous passages have been provided. 
From the pump 30 a duct 42 leads to a passage 43 in the 
valve with a branch Vduct 44 to a passage 45 in the valve. 
The passage 43 communicates with a duct 46, which 
leads to a T-joint 47. The passage 45 leads to the duct 
48, which leads back in the upward direction to the tank 
27. The T-joint 47 communicates witha duct 49, which 
leads to the bore 18 in the piston rod 14. Also con 
nected to this T-joint is a duct 50, which leads to a 
passage 51 in the Valve 41, with whose other end is 
connected a duct 52, which al-so leads back to the tank 
Z7. In FIGURE 3 a cross-section is shown of the three 
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passages 43, 45 and 51 in the valve, with their connec 
tions in the casing, in the position for lifting the rammer. 
At the upper end the connecting rod 38 has a slot 53, 

with which it engages about a pivot pin at the end of the 
lever 39. At the end of each rotating movement of the 
control valve 41 there is thus a pause, determined by 
the number of strokes per unit of time of the connecting 
rod 38 and by the length of the slot 53. 
The lever 39 is not rigidly connected to the shaft 4l), 

but via a bushing 54 mounted on the shaft 4€). Normally 
this bushing engages with keys 55 upon the shaft 4t), so 
as to carry along the latter. A chain-wheel 56 is rotatable 
about the shaft 40 and at the right end (FIG. 2), has 
oblique guide surfaces on its hub. The latter have been 
made in such a way that in the two extreme positions 
of the chain-wheel 56 a certain locking is brought about, 
in consequence of which the chain-wheel 56 is kept in 
position in the adjusted angular position relative to the 
shaft 40. In the end position shown in the drawing the 
bushing 54 engages through the keys upon the shaft 40 
so as to carry it along. When the chain-wheel S6 is 
turned, by means of a chain fitted around it and reach 
ing to near the ground, the oblique guide surfaces on the 
hub of the chain-wheel S6 push the bushing 54 against 
the action of a spring 57 towards the valve 41, so that the 
bushing is no more coupled to the shaft 40 through 
the keys. It is then possible to turn the valve to and fro 
by hand by means of a chain slung round a chain-wheel 
58 which is rigidly fitted on the shaft 4t), so that the de 
sired rate of driving the piles can be applied by hand if 
this rate has to be different from that determined by the 
motor 32 and the automatic mechanism described. In 
FIGURE 4 the guide surfaces are so in contact that the 
bushing 54 is in the most left-hand position, in which 
the key 55 entrains the shaft 48 and thus rotates the 
rotating valve when the mechanism 38, 39 moves. When 
the chain-wheel 56 is moved over a certain angle, namely 
in this case-with four sets of guide surfaces-over an 
angle of 90°, the situation arises which is shown in FIG 
URE 5, wherein the bushing 54 is pushed to the right, 
so that key 55 in shaft 40 is no more present on a key 
hole ñtting exactly around it, but is present in a circum 
ferential groove in bushing 54, so that when the mech 
anism 38, 39 moves on to turn the bushing 54 to and 
fro the shaft 40-and, thus, the valve-will not follow 
this movement. The spring 57 urges the bushing S4 to 
the left and thus tends to restore the situation of FiG 
URE 4. 
The apparatus operates as follows: 
From the ground electric current is supplied by the 

electric cable 33 to the motor 32. The latter thereby 
begins to rotate, drives the pump 30 and at the same time 
the connecting rod 38. The valve 41 is thus moved to 
and fr0. Suppose this valve to be in the position shown 
in FIGURES 2 and 3. The liquid forced away by the` 
pump from the tank 27 through the duct 42 then ilows 
through the passage 43 in the valve 41 and through 
the duct 46 to the T-joint 47, and thence through the 
duct 49 to the hollow piston rod 14 and through the 
bores 19 to the cylinder chamber above the piston 15 
in the pile rammer. The rammer is thus raised, during 
which movement the extended piston rod 16 remains 
resting with its lower end on the pile. The lever 39 is 
then in the position shown in FIGURE 1. The connect 
ing rod 38 moves until the lower end of the slot 53 comes 
into contact With the pivot pin on the lever 39. Upon 
this the valve is moved counterclockwise, seen in FIG 
URES 1 and 3. The passage 45 will now begin to con 
nect the ducts 44 and 48, and this connection is already 
established to some extent before the passage 43 has 
isolated the ducts 42 and 46 entirely from each other. 
Because the pump therefore can no longer force the 
liquid via the ducts 46 and 49 to the pile rammer, the 
liquid can circulate from the pump through the branch 
44, the passage 45 and the duct 48, and thus back to 
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the tank. Meanwhile the passage 51 is put into a posi 
tion in which the ducts 52 and 5t) are thereby connected 
with each other. The liquid from the cylinder chamber 
in the pile rammer 1 can now flow back through the 
latter ducts. The rammer sinks by its own weight and 
thus forces the said liquid back into the tank, for which 
no appreciable difference of pressure is necessary. Mean 
while the pump continues to operate and the liquid circu 
lates ‘back through the duct 48 to the tank. 

After some time, during which the connecting rod 
38 has moved upwards and then down again and during 
which the valve was stationary, the connecting rod pulls 
the lever 39 back to the initial position shown in the 
drawing, so that the rammer is raised again. 
The short ducts in the apparatus, which do not swish, 

can easily be constructed in such a way that they can 
resist high pressures. It is therefore possible to operate 
with high liquid pressures, so that the volume to be dis 
placed can be small, in consequence of which the tank, 
the pump, and the cylinder chamber in the rammer can 
be small, which involves a great advantage with respect 
to the weight that has to be supported by the pile-driving 
frame and the size of the apparatus. The rammer itself 
will thus have favourable dimensions and the energy losses 
will be small. 
What I claim is: 
1. In a pile driving apparatus having a stationary frame, 

a vertical piston rod secured to said frame, said piston 
rod having a piston thereon, a pile rammer having a 
cylindrical chamber therein, said pile rammer being 
mounted upon said piston rod ̀ for vertical movement rela 
tive thereto with said piston within said cylindrical cham 
ber, and means for introducing hydraulic ñuid within said 
cylindrical chamber to move said rammer relative to said 
piston means; the improvement wherein said means for 
introducing hydraulic ñuid within said cylindrical cham 
ber consists essentially of the hereinafter defined com 
ponents forming a compact unit which unit in turn is 
secured and carried yby said frame, said components be 
ing: a liquid-containing tank, a «ñuid pump having an 
inlet connected to said tank and an outlet, a rotary valve 
having three controllable passages therein, iirst conduit 
means providing communication between said pump out 
let and said cylindrical chamber to move said rammer 
upwardly on said piston rod, one passage of said rotary 
valve being connected in series in said first conduit means, 
second conduit means providing communication between 
said cylindrical chamber and said liquid tank, a second 
passage of said rotary valve being connected in series in 
said second conduit means, third conduit means provid 
ing communication between said pump outlet and said 
liquid tank, a third passage of said rotary valve being 
connected in series with said third conduit means, and 
electric motor means driving said pump and rotating said 
valve to alternately close and open said first passage and 
to simultaneously open and close said second and third 
passages, said electric motor means including an electric 
motor having an output shaft, gearing means driven by 
said output shaft, and a crank connected at one end to 
one gear of said gearing means, said crank being also 
connected to said rotary valve to operate the same upon 
actuation of said electric motor, the connection of said 
crank to said rotary valve including slot and pin means 
periodically causing a pause in the positioning of the. 
valve during rotation of said one gear of said gearing 
means. 

2. Apparatus as deñned in claim 1, in which said gear 
ing means includes a manually disengageable clutch mech 
anism and in which the rotary valve is provided with 
means for manually positioning the same. 
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