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5 Clalms

‘This 1nvent1on relates to an apparatus for the
productlon 1n 51tu of columns of porous or sol1d1-
fied materials in the ground and ‘more paltlcu-
larly relates.to the production of concrete piles.

B 'I’he 1nvent10n contemplates the’ productxon
; of columns of compressed or solidified material
(p1les) as well as columns of a porous nature
The columns may be of any length and any de-
su'ed d.lameter They may be of unuorm d1am-
eter or with widened (bulbous) portlons at the
" bottom or at intermediate portions. . As examples
of the kmds of porous columns to which the in-
n apphes there may be mentloned the

D ‘t1cularly from 11ver ‘areas where

open wells 1s w1th advantage effected from shafts

drlven 1o the ground which are ﬁlled w1th sand
or rubble; the drainage shaft
.20 drainage. systems m ‘which, by means of rubble-
" filled deep shafts, the dramage of large areascan
be effected by their vertical connectlon w1th a
gravel bed at a still .lower level far more effec—
tively than by a network of dltohes and canals
+25 the 1mprovement of. bu1ld1ng land by means ‘of
‘ columns made in situ, formed of rubble or gravel

wlth or without a blndlng agent wh1ch when.

produced by other means mostly not only entaxls
an. expendlture of much time and is costly, but
30 are also more or-less unreliable in operatmn
“The mventlon consists in an apparatus for.the
production in situ of columns in the ground which
includes:a tube, a .rod, a plunger affixed . to or
integral w1th sald rod and a. follower asso 'ated
85 with said plunger and adapted to maove therew1th
" after a time interval, the said plunger and fol-
lower sliding more or less tlghtly w1th1n the tube.
‘The present mventwn is: more fully descnbed
below with reference to the accompanylncr draw-
- 40 ings..which jllustrate examples .of how the ‘in-
' yention .may be carrled into effect. In these
drawmgs e
- Figures. 1 and 3 show in-sectional elevatlon two
d1fferent constructlons of’ the apparatus accord-
45 ing to the 1nvent1on Flgures 2 and 4 are Cross-
sections taken on line II—II of Flgure 1 and
AV—IV of Flgure 3 respectwely Flgures 510 11
illustrate various: stages of the method of build-
ing piles with an. apparatus accordmg to the pres-
“$0-ent. 1nvent1on
: The apparatus shown in Figures -1 and 2 con-~
s1sts of a. smooth umform diameter tube 1'and a
rod 2, prov1ded at the bottom end with a plunger
:3 whxch is connected w1th a follower 4 by means
b pf two gulde—rods 5 screwed 1nto sa1d follower

‘duction of reinforeced concrete piles, the otfer

(CL 61—57)

and ending in headed port1ons at their top ends
At ooth sides ‘the plunge1 3is prov1ded with Jaws
9 (Fig.'2) of the like provided with vertlcal bozes
through which extend the guide- 1ods 5, 50 that
the plunger 3 can be lifted for the length of the ¢p
guide-rods 5 withou taking with it the follower
4. 'The latter is raised during tne upward stroke
of the plunger 3 only when the Jaws 9 co- opelate
with the headed p01t1ons of both gulde 1ods 5.

The raised position of plunger and follower is @5
indicated in dotted lnes, Now if in this posi- ™
tron concrete is poured, into the funnel located ab
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 pluncer 3) 1nto 70
the bottom space 8 of the tube,’ this' operatlon
bemg facilitated conSIderably by the upwald
movement of the parts 2,3 and 4.

"Duiring the dowhward movement of the rod 2
first the annular follower 4 settles down on the
concrete charge in the compression chamber
then the plunger 3 closes the opemng in ‘the
follower 4, the jaws 9 finally co- operate w1th the
followel 4 and move it down.

Flgures 3 and 4 illustrate a modified construc-
t1on of tne apparatiis according to the present
invention. - In this construétion  also the rod
2% with’ the plunger 3’ at’'its bottom’ end is mov-
able up and down in the tube 1. However, in
this construction the plunger 3’ is of cylindrical
shape gu1ded by ribs 10’ (for 1nstance three ribs, ™
Flg 4) of the followe1 4’ The’ connectmg mem-
ber 5’ between the follower 4’ and the rod.2’
ig in the f01m of wire ropes or chains which, as
ﬂlustrated may extend up to the head of the
Tod. The jaws .9’ ‘are ‘arranged on the follower o
4, Durmg its downward movement the plunger
3’ co- operates “with and moves down the fol-
lower ar;

When the apparatus is to be used for the pro-

L)

diameter of the follower is smaller than the inner
diameter of ‘the tube. The. free. anfular space

.around the plunger must be large enough to
’permlt the 1eady arrangement of the reinforcing
‘cage 12’ so that it will not obstruet the up and
down movement of the follower (Fig. 4). :

100

"The procedure for filling concrete into the top

‘shace 7' above the lifted plunger 3" and follower

4’ is" the same as descnbed w1th reference to 105
Flgures 1 and 2.

‘ Now w1ll Jbe described the method for the pro-
‘ductlon of concrete piles, by ‘an apparatus ac-

_cordlng to the 1nvent1o}n, reference belng made

to Flgures 5 to 11, 110
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The tube 1’ is sunk to the depth required (Fig-~
ure 5) in any convenient manner, for instance
by driving, the blows being applied in known
manner directly to the rod 2’ and the pile shoe

8 remaining perimanently in the ground in order
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to spare the fubing 1’.

Now concrete is filled into the tube 1’ (Figure
6) and the rod 2’ lifted slightly. Whenever a
sufiicient 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’.
NWow 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.
Hereafler 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 117 is formed at the base
of the column (Figure 10).

The pile is gradually erected (Figure 11) by
repeating this procedure, whereby the tube is
stepwise pulled out. In Figure 11 the tube 1’
is entirely pulled out and the foliower 4’ is
freely suspended so that it is readily accessible
for inspection and cleaning.

The plunger and follower arrangement de-
seribed above renders it feasible to conduct con-
crete into the compression chamber 3’ through
the passage between the plunger 3’ and follower

. 4’ by lifting the rod 2’ and thus to get the con-~
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crete below the tamping surface of the fol-
lower 4’ without extracting the rod entirely irom
the tube. Notwithstanding, when letting down
the rod, the plunger 3’ and follower 4" form an
uninterrupted tamping surface covering the en-
tire cross sectional area of the tube, allowing
the concrete to be pressed equally all over this
area. Thereby the production of compressed
concrete piles is considerably simplified com-
pared with the use of an implement with a
tamping rod of a diameter equal fo 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 tamping the concrete.

The plunger and follower arrrangement de-
scribed above possesses the further advantage
that the height of the compression chamber can
be chosen such as to allow of leaving, after each
charge of filling material forced out from the
tube 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 piles cast in situ, without
permanent casing, on building sites where press-
ing soil or even artesian subsoil 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

‘Thas to be accelerated if it does not automatically

and immediately pass into the bottom space or
compression chamber of the tube through the
opening 6 of the follower. The head imparted
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tc 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
2 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 bottom end
of the guide tube without being able to escape
upwards. -

In order that as much 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-
flanged 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 relatively 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 inlo 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
more and more 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 hammer. :

It is cbvious 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 pressing energy oi the plunger. In all
circumstances, however, by applying a suitable
amount of mechanical 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 smooth. inner 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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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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