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5 Claims. (Cl. 61-57) 
This invention relates to an apparatus for the 

productiiqnin situ of columns of porous or solidi 
fied materials in the ground and more particu 
larly relates to the production of concrete piles. 
The invention contemplates the production 

of columns of compressed or solidified material 
(piles) as well as columns of a porous nature. 
The columns may be of any length and any de 
sired diameter. They may be of uniform diam 
eter or with widened (bulbous) portions at the 
bottom or at intermediate portions. As examples 
of the kinds of porous columns to which the in 

napplies there may be mentioned: the 
Sand and rubble filters in water supply installa 
tions, more particularly from river areas where 
the withdrawal instead of being effected from 
open Wells is with advantage effected from shafts 
driven into the ground which are filled with sand 
or rubble; the drainage shafts in agriculture 
drainage systems in which, by means of rubble 
filled deep shafts, the drainage of large areas can 
be effected by their vertical connection with a 
gravel bed at a still lower level far more effec 
tively than by a network of ditches and canals; 
the improvement of building land by means of 
columns made in situ, formed of rubble or gravel 
with or without a binding agent, which when 
produced by other means mostly not only entails 
an expenditure of much time and is costly, but 

30 are also more or less unreliable in operation. The invention consists in an apparatus for the 
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production in situ of columns in the ground which 
includes a tube, a rod, a plunger affixed to or 
integral with said, rod and a follower associated 
with said plunger and adapted to move therewith 
after a time interval, the said plunger and fol 
lower sliding more or less tightly within the tube. 
The present invention is more fully described 

below with reference to the accompanying draw 
40 ings which illustrate examples of how the in 

yention may be carried into effect. In these 
drawings::- , * , 

Figures 1 and 3 show in sectional elevation two 
different constructions of the apparatus accord 
ing to the invention. Figures 2 and 4 are cross 
sections taken on line II-II of Figure 1 and Ivry of Figure 3 respectively. Figures 5 to 11 
illustrate various stages of the method of build 
ing piles with an apparatus according to the pres 

50 ent invention. - - -- 
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The apparatus shown in Figures 1 and 2 con 
sists of a smooth, uniform diameter tube 1 and a rod-2, provided at the bottom end with a plunger 
3 which is connected with a follower 4 by means 

55 of two guide-rods 5 screwed into said follower 

and ending in headed portions at their top ends. 
At both sides the plunger 3 is provided with jaws 
9 (Fig.2) or the like provided with vertical bores 
through which extend the guide-rods 5, so that 
the plunger 3 can be lifted for the length of the 66 
guide-rods 5 without taking with it the follower 
4. The latter is raised during the upward stroke 
of the plunger 3 only when the jaws 9 co-operate 
with the headed portions of both guide-rods 5. 
The raised position of plunger and follower is 65 

indicated in dotted lines. Now if in this posi 
tion concrete is poured into the funnel located at 
the top end of the tube 1, the concrete drops down 
the space 7 and through the bore 6 of the follower 
4 (which now is uncovered by the plunger 3) into 70 
the bottom space 8 of the tube, this operation 
being facilitated considerably by the upward 
movement of the parts 2, 3 and 4. : 
During the downward movement of the rod 2 

first the annular follower 4 settles down on the 75 
concrete charge in the compression chamber, 
then the plunger 3 closes the opening in the 
follower 4, the jaws 9 finally co-operate with the 
follower 4 and move it down. ?? ? ‘‘.......... ? ', ?? 

Figures 3 and 4 illustrate a modified construc- 80 
tion of the apparatus according to the present 
invention. In this construction also the rod 
2 with the plunger 3 at its bottom end is moy 
able up and down in the tube 1. However, in 
this construction the plunger 3 is of cylindrical 85 
shape, guided by ribs 10' (for instance three ribs, 
Fig. 4) of the follower 4'. The connecting mem 
ber 5 between the follower 4 and the rod 2 
is in the form of wire ropes or chains which, as 
illustrated, may extend up to the head of the go 
rod. The jaws 9 are arranged on the follower 
4. During its downward movement the plunger 
3 co-operates with and moves down the fol 
lower 4. 
When the apparatus is to be used for the pro- 95 

duction of reinforced concrete piles, the outer 
diameter of the follower is Smaller than the inner 
diameter of the tube. The free annular space 
around the plunger must be large enough to 
permit the ready arrangement of the reinforcing 100 
cage 12' so that it will not obstruct the up and 
down movement of the follower (Fig. 4). 
The procedure for filling concrete into the top 

space 7 above the lifted plunger 3 and follower 
Figures 1 and 2. 
Now will be described the method for the pro 

duction of concrete piles, by an apparatus ac 
cording to the invention, reference being made 

4 is the same as described with reference to 105 

to Figures 5 to 11. 1.10 

  



The tube 1 is Slink to the depth required (Fig 
ure 5) in any convenient maniner, for instance 
by driving, the blows being applied in known 
nanner directly to the rod 2' and the pile Shoe 

5 remaining permanently in the ground in Order 
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to Spare the tubing 1'. 
Now concrete is filled into the tube 1 (Figure 

6) and the rod 2 lifted slightly. Whenever a, 
Sufficient, quantity of concrete is present in the 
tube 1, the rod 2 is rapidly lifted for some dis 
tance (Figure 7), whereby the follower 4' is 
lifted for some distance with the plunger 3. 
Now the concrete drops from the top space 7" 
of the tube 1 and through the bore 6 of the 
follower 4' into the bottom Space 8 of the tubing. 
Hereafter the rod 2' is driven down (Figure 8) 
until the concrete underneath the plungers has 
been compressed to the desired density (Figure 
9). In view of the continuous blowS applied to 
the rods the concrete is forced out laterally of 
the tube whereby the latter is forced upWard and 
a concrete enlargement 11" is formed at the base 
of the column (Figure 10). 
The pile is gradually erected (Figure 11) by 

Irepeating this procedure, whereby the tube is 
stepwise pullied out. In Figure 11 the tube 1 
is entirely pulled out and the follower 4 is 
freely suspended so that it is readily accessible 
for inspection and cleaning. 
The plunger and follower arrangement de 

Scribed above reinders it feaSible to conduct Con 
Crete into the compression chanber 3’ through 
the passage between the plinger 3 and follower 
4' by lifting the rod 2' and thus to get the con 
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cirete below the tamping Surface of the foi 
lower 4 without extracting the rod entirely from 
the tube. Notwithstanding, when letting down 
the rod, the plunger 3' and follower 4" form an 
Uninterrupted tanping Surface COWeing the en 
tire cross sectional area of the tube, allowing 
the concrete to be pressed equally all over this 
area. Thereby the production of conpressed 
concrete piles is considerably simplified com 
pared with the use of an implement with a 
tainping rod of a diameter equal to the inner 
width of the sinking tube, which has to be en 
tirely extracted from the tube when pouring in 
concrete and then lowered again into the tube 
for tainping the concrete. 
The plunger and follower arrangement de 

Scribed above possesses the further advantage 
that the height of the COInpreSSiO Chamber can 
be chosen Such as to allow of leaving, after each 
charge of filling material forced out from the 
tupe during the concreting of a pile, a plug of 
Compressed concrete within the bottom end of 
the tube for the purpose of neutralizing any ex 
isting pressure of Soil or Sealing the tube against 
influx of artesian ground water. The height of 
this concrete plug can be adapted to the height 
of the actual Soil pressure by actuating the filling 
and tamping Work at a higher or lower level of 
the Sinking tube. 
This method alone makes poSSible the reliable 

production of concrete pilles cast in situ, Without 
permanent casing, on building sites where press 
ing Soil Or even artesian SubSojil Water is encount 
ered. 

Besides, obstructing the passage of the follower 
by concrete masses is entirely prevented. For 
When lifting the plunger 3 the entire filler Column 
has to be accelerated if it does not automatically 
and immediately paSS into the botton Space or 
compression chamber of the tube through the 
opening 6 of the follower. The head imparted 

1,978,882 
to the filler column by its acceleration, in addi 
tion to the frictional adherence of the filling ma 
terial to the Outer tube, resultS in the breaking 
up of all too coheSive filling materials and Of Ob 
structions, and consequently the filler is bound 
to flow through the opening 6 of the follower. 
A blocking or obStruction is thus avoided even 
in the case of materials. Such as Sand and Stiff 
concrete. 
A further advantage of the apparatus accord 

ing to the invention, is that the rod 2 with the 
plunger 3 When descending Substantially ShutS 
the opening 6 of the follower 4. The effect of 
this is that, on One hand, a compression cham 
ber is created underneath the follower 4, namely 
a space which is closed on top, and on the other 
hand, any formation of a bridge over the opening 
6 and consequent obstruction of the latter, is 
prevented. In this manner filling material of 
any consistency, even fluidity, may be placed 
under preSSure and forced Out of the botton end 
of the guide tube Without being able to escape 
upWards. 

in Order that a Sinuch as possible of the clear 
Width of the upper Space of the tubing may be 
available for the filling material, the rod 2 is 
preferably made in known manner of buckling 
resistant rolled section iron, for example a broad 
fanged I-iron Which CauSeS but a Very Small loSS 
of Space. 
The improved effects of the apparatus described 

as compared With the means hitherto used con 
SistS not Only in the greater economy in sinking 
aS compared With other building in Situ methods, 
but also in the circumstance that the sinking of 
shaftS of Irelatively Small diameter Suffices since 
the ColumnS can be Widened, by pressing, to a 
greater diameter. This widening is possible in 
nearly every kind of ground, all that is necessary 
being to employ a greater mechanical energy for 
a longer period of time when it is a question of 
overcoming the greater external resistances. 
By Way of further explanation it may be stated 

that in Soft earths the Weight of the rod 2 alone 
with that of the hammer resting on it frequently 
suffices for effecting one operation of the plunger 
to its full stroke. In this case the filling material 
which has paSSed into the pressure Space 8 can 
Without any difficulty produce a displacement of 
the earth by the amount of the plunger displace 
ment and be extruded to a corresponding 
extent Out of the preSSure Space. If the pressing 
operation be continued the resistance of the 
In Ore and in Ore COmpressed maSS of material Will 
naturally become greater and greater and it, 
will then become necessary for producing complete 
compression strokes of the plunger to increase the 
plunger pressures by blows with a more or less 
heavy block or hanner. 

It is obvious that in those cases where the de 
posited layers are formed in the first instance it 
will be necessary to expend from the start a 
greater pieSSing energy Of the plunger. In all 
circunstances, however, by applying a Suitable 
amount of nechanical Work at any desired points 
it is possible to produce widening in the column. 
What I claim and desire to Secure by Letters 

Patent of the United States is:- 
1. In an apparatus for the formation of col 

umns in situ, the combination of a column-form 
ing tube, With a plunger, an Operative rod there 
fore movable in the tube, said plunger having a 
cross-area, less than that of the tube to provide 
an annular passage therebetween, a follower in 
the tube below the plunger and provided with an 
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axial passage, and means providing a loose con 
nection between the plunger and the follower to 
limit the separation of the same to a predeter 
mined interval When the plunger is raised in the 
tube. 

2. An apparatus as claimed in claim 1 and 
comprising a tube having a Smoothinner surface 
and uniform diameter and a rod having an I 
cross-section. 

3. An apparatus as claimed in claim 1 and com 
prising a plunger having a lower Surface of a 
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3 
truncated cone, a follower having a vertical con 
ical paSSage, So the plunger may fit Substantially 
into the follower. 

4. An apparatus as claimed in claim 1 and 
comprising a loose connection consisting of guide 
rods Screwed into the follower and having head 
ed portions at the upper ends. 

5. An apparatus as claimed in claim 1 and 
comprising a loose connection consisting of 
lines extending from the follower to the rod, 
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