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20+ " We,. ELISABETH .. HOCHSTRASSER
- and :JURGEN HOCHSTRASSER, of Kobenhiit
tenweg. 22, Saarbriicken 3, Germany, bo

. German Citizens, do hereby . declare th
S5 invention, for which: we, pray,that a paten
‘1 may: be granted to us,. al;ld:l;ile-method b
which it is to be performed, to be particularl

nergy amounting to. several hundred, tonne:
metres : per . .impact, . this. known "desigh _is
o longer suitable. since. to use. the. requisite

tanes, able. to cope. with the’ higlier ‘weight
£ both the- tube and - rotary _ oscillatory
o appliance, is no. longer, economically feasible.
-1+ described; in :and..by, the-following - state “In:producing fouiidation’ works -in this way;
RS - i o0 b there. . ds . at., the.. present - time  a " general
-10. .. This invention relates to-a rotary oscillat: . - requirement for increasingly larger piles. with
. ing appliance for. the purpose of facilitating’ dia upwards.of 1.2 m. Pi is sort,
~ the driving or withdrawal of a tube as used in
piling and like operations. (. o, - < -
" . ot -has.already been proposed to' use s
15 rofary oscillating appliance for.facilitating the -..INowadays. ; -piles . are
% driving or withdrawal of sych,a; tube and that’. required to, SUpport Very. high vertical forces
- appliance--has: an inertial mass mounted to Junction. points i all kinds of - structures:
' These.. Jarge-diameter- piles...can’: withstand
ibstantial. bending --moments,: . something
‘which has to be avoided in the

. rotate. about -the :tube,, the rotary, oscillating
-, Iovement of the mass, being; produced. by a
20  device linking, the. inertial mass with the tube

piles, oo LTl
ial.. .It.is an object of the presént invention to
being: converted into -hamer, blows. acting - improve, the. known type of appliance. o' the
. ‘tangentially in relation fo the.periphery.of the extent that'it can be used in. an ecoromical -
25 . tube. In.this dnown appliance, the inertial fa
"+ Tass. consists-of, a, Weighted- dise..rotatably " diai eter tubes nowad dired. .-
. mounted-upon- an: aftachment. ring: integral " ~In-accordance. with the present invention a
ith.the tube the,cylinder;of a.pneumatic ram Tofary .oscillatory.appliance for. the purpose
being: pivotally -vonnected. 10, the periphery referred. to. comprises gn- annulus which' is
f.the djsc.whilstjts piston rod .engages the . detachably. mountable concentrically o the
criphery of theaftachment ring.,. .~ .- ©. .- tibe: so : i
- 1:‘In this known appliance, the.piston rods ci
. the'pnenmatic qgﬁadgrs directly engage the
. o . -attachment-ring, and.the stops for transmi
35 g the: tangeritial blows. are likewise
- ", arranged. directly, gn:-the .atfachment .ripg.
+ < Therefore-the fube, and; the complete .rotary
" -oscillating appliance,; i.c..the: inertial mass;. - anmlus
T .-=:fomg:as.\ﬁngtﬁrs-saﬁtw.-.sa-. i casing, . said rel
- %0 complete: with. retary ; escillating . appliance, . the., outsi
2. ¢ “has to-belifted by.a xaneTmﬁwwn, sign s whi
I3 suitable where:rather small, diameters and

30

ing a:plurality. of arms ‘with; weights
1y mounied at the eads of the arms,

short lengths-of, fube,are.concerned.. When lever whereby the ertia.energy of the.lever
rget - diaméter, fubes , are., ied, . \which, s transmitted to.the anpulus: for . trasisfer
- because of the higher friction which.has.to be 1o the - tube.. The. invention is based . upon
741 ¢ overcome durjng deiving and,because.ofitheir  recognition,of the fact that a rotary appliance

[Pri'be 5s0d (25p)]
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suitable for handling maximum diameter

piles can be handled by cranes normally
available on site, if there is a facility for

- separating the tube from the rotary appliance

and for distributing the inertia mass needed
to produce a high impact energy, of the order
of several hundreds of tonnes-metres, into

a plurality of individual weights which are .

arranged in the appliance in such a way as to

-be individually detachable. In an appliance

proposed in accordance with the present
invention, first of all a tube can be separately
set up in a boré-hole, then the appliance can
be assembled on the tube without the weights,
and finally the individual weights can be

assembled in the appliance. Using an

appliance in accordance with the invention, it
is possible to produce practically any desired
impact energy by arranging for the lever to
have not simply two arms, but three
arms arranged at 120° intervals or. four
arms atranged ‘at 90° intervals. Likewise,
when extracting the tube the appliance in
accordance with the invention can be handled
by conventiona] lifting tackle, because, prior
to extraction, the individual weights can
be removed from the lever; with the weights
removed, the appliarice remains’ in position
on the tube during extraction, and the impact
energy produced by the weightless lever
is sufficient, with the tube under tension, to
rotate the tube a small amount with each
blow with the result that there may _develog
around the pipé a lubricating film  whic

facilitates the extracting operation, overcom-
ing the adhbesion so that the tube and lever
can be withdrawn. When driving in the tube,
the assembled weights are used to produce
the necessary high impact energy for this
operation. A further feature of the invention
is that  the projections on- the inside of
the apnulus are symmetrically disposed
projecting coupling dogs whose lateral faces
taper inwardly in a downward direction, and
on the tube there is fixed a coupling ring
equipped ‘with corresponding  recesses. The
annulus, together, with the rotary lever and
drive elements, preferably in the form of
pneumatic or hydraulic rams form a single
unit which, through the medium of - the
coupling dogs on the annulus, can be inser-
ted onto the coupling ring fixed to the tube
and thus provides proper transfer- of the
developed impact energy. The coupling
between the annulus and the coupling ring
must be so contrived that on the one hand it
locates' the rotary appliance in- the axial
sense; on the tube, and on the other hand can
properly transfer the impact forces developed
tangentially in relation to the tube, without it
being possible for the appliance, under the
action of the impact forces,” to rise off
the coupling ring. ‘In ‘this context,” it -is
also possible for example, for the internal
peripheral -surface of the annulus and the

- _—

external peripheral surface of’ the coupling
ring to taper conically outwards in the
downward direction. By  this measure, axial
location of the appliance in relation to the
tube is ensured, so that the force transmitting
faces of the coupling dogs on the annulus
and on the corresponding recesses in the

coupling ring, need only . have a slight

inclination from the vertical in order to

effect proper transfer of the tangential impact

forces. : . :

To accommodate the weights, open topped
box-like attachments may be fixed in place at
the ends of the arms of the rotary lever, into
which the individual weights.are lowered by
the lifting tackle, or from which they can be
removed. The box-like attachments may have
downwardly convergent inside seating sur-
faces and the external walls of the weighis
may bave corresponding surfaces engageable
therewith. = ' e

A further feature of the invention may be
that the pairs of stops on the annulus and the
rotary lever have vertically extending part
circular section recessesand that in the recess
formeéd in- one ‘stop of each pair, there is
releasably attached a -cylindrical pin -for
transmitting the impact energy to the
particular opposite stop. The rotary lever
normally has on the inside a series .of
symmetrically = distributed stops or dogs
which, with operation of the lever, engage
with corresponding stops arranged on the
external periphery of the annulus and. thus
transfer the impact energy from the beam
through the coupling ring to the tube béing
driven. The impact energy is not transmitted
directly by the pairs of stops; it is transferred
through an exchangeable pin which ‘is
releasably attached in the groove-like recess
in one stop and engages in-the similar recess
in the other to transfer the-energy. It is clear
that these pins:are subjected to heavy wear
and it is for this reason, that they are readily
exchangeable. The pins can for exarmple be
made of copper or synthetic material. The
pairs -of - stops distributed - symmetrically
above the periphery of the annulus:and
the rotary lever, ensure that the developed
impact energy is symmetrically transferred;

Yet another feature of the invention is that
there may be two mutually opposite ‘drive
rams, which are preferably attached to the
underside of the rotary lever, in pivoted
fashion, and whose piston rod ends engage it
diametrically opposite eyes underneath the
annulys. A further important feature is
that at the top- of the rotary lever, -there
are attached several support and guide rollers
distributed slymmetricall'y about the rotation
axis of the lever and bearing against a-top
conical edge of the annulus, which seives asa
race, the said rollers having a tapered form to
correspond with the cone angle :of the race.
Outside the -annulus there may- be another
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: boxes contarnmg the. werghts

rmg which %s: desrgned as-a ball""
which js: attached. to ﬁth : 8
several brackets

reference o the aooompanymg “dra mgs,
which illustrate - the mventron but in “no
restrictive-sense’ B S :
Frgure T 1llustrates. ‘-s'__ ; jon .
rotary -appliance’*in’ accordance---w1th :th
mventlon, partially in section; -
. ‘Figure:2 is a-plan view of Figure 1;
;Figure 3 s a sectioti. through on,

:Figure 4 is” an. enlarged fragmentary
sectronal view-of an annulus with the . rollers
and the base of a rotary lever, in section; ;- .

~-Figare:5 shows part, .of of Flgure 2 on a
larger scale;: . : T

~The rotary applis nce. for usé with a tube l
consists ‘of three main’ easily separable parts,
namely a rotary lever 2:and a- pair-of weights
3..The.rotary lever 2:has two' dxametncally
opposite arms; with boxes 4: at ‘the ends,in
whrch ‘the weights 3 are. detachably housed:-

‘O 'the: external peripheral surface of:the
tube 1; six coupling-dogs 5.are attached whilst
the. lever 2 comprisesian: annulus 7--whose
internal peripheral-sutface carries;six mating
dogs 6. The coupling dogs.5:on the tube 1 and
the mating dogs 6 on the ring-element. 7 have
downwardly tapered convergent end: surfaces
6. As the drawmgs clearly. show,.the-dogs.5
and. 6. .engage ‘one. another and form a
releasable connection between the’ tube 1 and
the.annulus 7. The dogs 5, 6. locate
on: the casing in the: axial -sense, due to.tk
tapered faces 6’ which serve at.thé same time
to: transfer the .torsional. impacts exerted ;by
the lever 2 through: the annulus 7 upon the
casing 1:: The internal peripheral surface.of
the annulus 7 may. be' conically dlvergent in
the downward direction as also may be the
top- ‘outside surface of ‘the tube or a coupling
ring -fixed thereto: The: annulus ‘7 has two
drametncally opposite eyes 10, in 'which there
engage the piston rods 9:of the two rams 8,

the latter being pivotally ‘attached-by means --
1o the tube 1 through the stops 17, 18 and
The “ platé* "1 {
11 carries an annulat collar 12 disposed. , éx

of pins 23 at the underside of a base plate 11
forming part ‘of the: lever. 2

conoentncally in relation to the annulus 7. On
the ‘upper surface ‘of the plate” 11 rollers 13
are ‘mounted in’ bearings:14; the rollers 13
have: tapered -surfa¢es 1S ‘which Tun upon a
corresponding: conical race 16 formed at the
upper suiface of the annulus'7. The annulus 7
is in this way attached to the lever 2/in such a
way as to be angularly movable by means of
the rams 8 and their piston rods'9.-

The. -annulus "7, as: Figures 4 and 5
particularly - clearly -illustraté, has on its
outside three symmetrically arranged project-
ing stops 17 (Figure 5).-On the inside of the
collar 12, likewise  three . projecting stops
18 are -attached, whrch . With: romtronal

the::stops: 17 of:

d- _movement on . the part of the rotary lever
“through the agency.-of” the.rams 8,9, engage

£ the annulus 7.so .-tha-t-----the
impact ‘energy - prod by the  rotation- of
the lever with.its-weights;3; is: transmitted to,
the annulus 7 and_through. the coupling dogs
5, 6 to the casing-1."The stops 17 and 18, as
Flgure 5 indicates; have their lateral surfaces
formed. with. semr-crrcular section, vertically
extendmg ;recesses. " In. _the.; semr-crrcular
section .. recesses “in': the - stops 17, - impact
pins 19, 20 are releasably attached n: the
1llustratron -of; Frgure 5, after rotation of ‘the
rotary. lever 2. i the clockwise direction, the
stops. 17 and. 18 engage one another th ugh
the -impact'pins 19, SRR 3
~The-_actuation’, of the rams '5',- and- 8
produces rotation ‘of the rotary- beam in the
anti-clockwise- dlrectlon -until the stops 18.0n
the: collar 112 engage- the . other: side-of the
stops .17 on::the". ring. element: 7, through
the, medium:of ‘the impact pins- :20. *In this
faslnon by! approprrately operating the: rams
859, the: casing 1-is subjected . to. successive
torsronal impacts in alternate dlrectrons .The
weights. 3, as’ Figure ‘1. shows, are: equipped
with hooks 21 which enable them. to .be
readily; placed in, atid: removed. from, the
boxes 4 As Figure 3 indicates, the - weights 3
and :the. boxes. 4:have:a tapered: seating: 22
which-facilitates location - of ‘the: welgh i
the boxes:4; respectrvely o,
‘siThe: mode of operation-of e ‘appl ce»m
aocordance with the invention is:as follows:
First-of all, the. tube 1 equrpp with the
coupling :dogs 5, - > res
hole Th@n,_.-;._t_he‘ lfi% _

matmg dogs 6 being . interengiged - with
the - coupling... dogs 5 -on . L
Thelever. 2 is. now attached to' the tube. 3y
Subsequently, the ‘weights -3 are- placed in
the - boxes- 4. The :appliance is .now. ready
for operatron By actuating  th
arrangements .8, ‘9, . the lever:. 2, wit the
weights 3, is operated in alternate directions,
the- resultmg 4inertial .energy being transferred

s 19,

movements and in'so doing, under the effect
of the weight of the rotary lever, with its
assembled inertial we1ghts is driven into the
ground. If the tube is to be extracted, then
first of all the weights 3 are removed from the
boxes 4. Whilst a-crane attached to the tube
exerts an upward:force on it, the ram parts
8, 9 are actuated to produce slight rotary
movements. in the tube, as a consequence
of which the adhesion between the tube and
éarth is overconie. and withdrawal of the tube
is facilitated.

The advantage of the rotary appliance in
accordance with the invention resides in the
fact that the tube; the rotary lever and the

20 so . that : the tube
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weights, can be handled separately -so- that
even where tubes of larger:diameter are
concerned, the rotary appliance ‘in-accord-
ance with the invention can be - employed
and -the handling can ‘be accomplished by
normally available cranes. : B

WHAT WE CLAIMIS:— =~ -
1. A rotary oscillatoiy appliance for the
purpose referred to comprising:arn. annulus
which is detachably mountablé concentrically.
on a tube so as to be fixed therewith, an
oscillatory inertia mass in: the form of 'a lever
mounted concentrically on the annulus for
limited angular ‘moveiment relative - thereto
and having a plurality of arms with weights
detachably mounted at the ends of
the arms, at leéast one drive ram -cou-
pled between the annulus and the lever
and - operable to cause -said - relative
angular movement and, around the out-
side of the annulus a ‘plurality of stops
which, when each or said drive ram is
operated are engaged by stops fixed with the
lever whereby the iifertia energy of the lever
is transmitted to the annulus for transfer to
the tube. ' R o
2. An appliance as:claimed -in Claim:1,
wherein there - are symmetrically dispesed
about the internal periphery of the annulus,
projecting coupling: dogs - with downwardly
convergent end faces, and the tube ‘bas at
the top a coupling ring equipped : with
corresponding recesses. - - K
3. An appliance as -claimed in Claim 2,
wherein the internal peripheral surface of the
annulus and the external peripheral surface
of the coupling ring are conically divergent in
the downward - direction. L e
4. An appliance as claimed in any of
Claims 1 to 3, wherein at the ends of the arms
of the lever, box-like attachments, open at
the-top, ‘are provided for accommodating the
weights. AT
5. An appliance as claimed in' Claim 4,

} f,

wherein.. the box-like- attachnylents',. have
downwardly: convergent inside seating sur-
faces which are engageable by correspond-
ing surfaces of the weights when occupying
said box-like attachments. S
-6, An appliance as claimed in Claim 5,
wherein pairs of stops on the annulus and the
lever have:in their mutually opposite lateral
faces, . vertically " extending : part circular
section recesses, and wherein in the recess of
one stop .of .each mutually opposite pair there
is releasably attached a pin which serves to
transfer the impact energy to the other stop.
- 7. An appliance as claimed in Claim 6,
wherein ' the - pin is made of copper or
synthetic material. o '
. 8. An appliance as claimed in any of
Claims 1 to 7, wherein two diametrically
opposite drive rams are provided which are
pivotably attached to the underside of a base
part of the lever, and whose piston rod ends
are located in diametrically opposite eyes
provided on the undersidé of the annulus.

9. A rotary appliance as claimed in any of
Clainis 1 to 8, wherein on the top side of the
lever, there are attached several support and
guide rollers disposed symmetrically around
the rotatiopal axis-of ‘the lever and running
on"a frusto-conical ‘edge of the annulus,
which edge serves as‘a race, the said rollers
having - tapered ' peripheral "surfaces cor-
responding to the cone-angle. :
 10. An--appliance as claimed in any of
Claims 1 to 8, wherein outside the annulus
there is a ‘ring serving as a ball race, and
is “attached through’ brackets to the said
annulus. ~ . T © ' S
“11.- A rotary appliance for the purpose
referred to - substantially. as hereinbefore
described with reference to, and as shown in,

the accompanying '_drawin'gs.

" MARKS & CLERK,
- Chartered Patent Agents, -
" - . Agents for the Applicant(s). - -

(7651)
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weights, can be handled separately so that
even where tubes of ‘larger diameter are
concerned, the rotary appliance in accord-
ance with the invention can be employed
and the handling can be accomplished by

normally available cranes.

WHAT WE CLAIM IS:— -

1. A rotary oscillatory appliance for the
purpose referred to comprising an. annulus
which is detachably mountable concentrically
on a tube so as to.:be fixed therewith, an
oscillatory inertia mass in the form of a lever
mounted concentrically on the annulus for
limited angular movemeént relative thereto
and having a plurality of ‘arins with weights
detachably mounted " at .the ends of
the arms, at least:ione drive ram cou-
pled between the .annulus and the lever
and operable to . cause said relative
angular movement. and, around the out-
side of the annulus: a plurality of stops
which, when each” or said drive ram is
operated are engagéd by stops fixed with the
lever whereby the inertia-énergy of the lever
is transmitted to the annulus for transfer to
the tube. S '

2. An appliance ‘as’ claimed in Claim 1,
wherein there are. syminetrically disposed
about the internal periphery of the annulus,
projecting coupling - dogs - with downwardly
convergent end faces,”and the tube has at

the top a coupling ring -equipped with

corresponding recesses.. .

3. An appliance’as -claimed in Claim 2,
wherein the internal peripheral surface of the
annulus and the external peripheral surface
of the coupling ring are conically divergent in
the downward direction.

4. An appliance.as claimed in any of
Claims 1 to 3, wherein at.the ends of the arms
of the lever, box-like attaichments, open at
the top, are providedfor accommodating the

" weights. i
5. An appliance as-claimed in Claim 4,

i LN

wherein the box-like attachn’xents,. have
downwardlf'\lr’.__ convergent inside seating sur-
faces which: are engageable by correspond-
ing surfaces of the weights when occupying
said. box-like attachments. T

6. An"appliance as claimed in Claim 5,
wherein pairs of stops on the annulus and the
lever have in their mutually opposite lateral
faces, vertically -extending .part circular
section recesses, and wheréin in the recess of
one stop of each mutually opposite pair there
is releasably attached a pin which serves to
transfer the impact energy to the other stop.

7. An appliance as claimed in Claim 6,
wherein the pin is made of copper or
synthetic iaterial.

8. An appliance as claimed in any of
Claims 1 to 7, wherein two diametrically
opposite drive rams are provided which are
pivotably-attached to the underside of a base
part of the lever, and whose piston rod ends
are located in diametrically opposite eyes

provided on the underside of the annulus. “~~ -

9. A rotary appliance as claimed in any of
Claims 1-to 8, wherein on the top side of the
lever, there are attached several support and
guide rollers disposed symmetrically around
the rotational axis of the lever and running
on a frusto-conical edge of the annulus,
which edge serves as a race, the said rollers
having tapered peripheral surfaces cor-
responding to the cone angle. .

10. An"appliance as claimed in any of
Claims 1 to 8, wherein outside the annulus
there is a ring serving as a ball race, and
is attached through brackets to the said
annulus. _ :

11. A rotary appliance for the purpose
referred to substantially as hereinbefore
described with reference to, and as shown in,
the accompanying drawings. o

~ MARKS & CLERK,
Chartered Patent Agents,
Agents for the Applicant(s).
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