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Description

Technical Field

[0001] The present invention relates to an excavating
head.

Background Art

[0002] With reference to the sector of the construction
of large works such as tunnels, bridges, dams, aque-
ducts, foundation pits and the like, excavating heads are
known designed to work in a descending direction below
the level of seas or rivers, or in terrestrial conditions in
the presence of water tables.
[0003] These excavating heads operate in the pres-
ence of water in the excavated soil and, for this reason,
are also called "heads for wet excavations".
[0004] The heads of known type are usually operated
in rotation by means of a driving machine, which makes
them rotate around a vertical axis gradually as the exca-
vation progresses in depth.
[0005] In detail, heads are in use having a plate-
shaped body with an upper face with a plurality of exca-
vation tools arranged staggered with respect to the latter
and a side opening crossed by a suction pipe able to
aspirate the excavated material.
[0006] However, the heads of known type have some
drawbacks among which must be included the fact that
the suction pipe allows to remove small amounts of ex-
cavated material.
[0007] Another drawback is represented by the fact
that the heads of known type have reduced productivity
due to the low removal speed of the excavated material
that greatly affects the overall excavation speed, leading
to long working times.
[0008] Others excavation heads are known from KR
2011 0133517, KR 101 401 981, US 3 967 463, WO
95/08691 and WO 2012/248848.

Description of the Invention

[0009] The main aim of the present invention is to de-
vise an excavating head which allows removing large
amounts of excavated material.
[0010] Another object of the present invention is to de-
vise an excavating head which allows increasing the re-
moval speed of the excavated material, considerably re-
ducing working times and increasing the overall produc-
tivity of the head itself.
[0011] Another object of the present invention is to de-
vise an excavating head which allows to overcome the
mentioned drawbacks of the prior art within the ambit of
a simple, rational, easy, effective to use and affordable
solution.
[0012] The above mentioned objects are achieved by
the present excavating head having the characteristics
of claim 1.

Brief Description of the Drawings

[0013] Other characteristics and advantages of the
present invention will become better evident from the de-
scription of a preferred, but not exclusive, embodiment
of an excavating head, illustrated by way of an indicative,
but non-limiting example in the accompanying drawings,
wherein:

Figure 1 is an axonometric view of the head accord-
ing to the invention;
Figure 2 is an axonometric view from another angle
of the head according to the invention;
Figure 3 is a front sectional view of the head accord-
ing to the invention.

Embodiments of the Invention

[0014] With particular reference to such figures, refer-
ence number 1 globally indicates an excavating head.
[0015] The head 1, in particular, allows performing wet
excavations.
[0016] In the context of this treatise by "wet excava-
tions" are meant excavations that take place below the
level of seas or rivers, or in terrestrial conditions in the
presence of water tables.
[0017] The head 1 comprises an attachment element
2 to a driving machine to place the head itself in rotation.
[0018] With reference to the particular embodiment
shown in the illustrations, the attachment element 2 is a
flange with bolting holes 3.
[0019] The flange 2 can be coupled to a corresponding
flanged plate 4 equipping the driving machine.
[0020] The placing in rotation takes place around a
main axis 5 of the head 1, which also identifies the direc-
tion of excavation 6.
[0021] Advantageously, the main axis 5 is vertical and
the direction of excavation 6 is downwards.
[0022] Furthermore, it is specified that in the present
treatise expressions such as "high", "low", "upper", "low-
er", "above", "below" and the like, are to be deemed with
reference to an operative configuration wherein the head
1 is used for downward vertical excavations.
[0023] It cannot however be ruled out that the direction
of excavation 6 can be horizontal, in which case the head
1 is used in an operative configuration wherein the main
axis 5 is horizontal.
[0024] The head 1 comprises a plate-shaped body 7
having a first main face 8 and a second main face 9.
[0025] With reference to the particular embodiment
shown in the illustrations, the plate-shaped body 7 is a
substantially circular plate coaxial to the main axis 5.
[0026] Advantageously, the first main face 8 is facing
to the excavation front and the second main face 9 is
opposite to the first main face 8 and is connected to the
attachment element 2.
[0027] In the context of this treatise by "excavation
front" is meant the margin defined by the material to be
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excavated, along the direction of excavation 6.
[0028] In the operative configuration, shown in the il-
lustrations, wherein the main axis 5 is vertical, the plate-
shaped body 7 is substantially horizontal and the first
main face 8 is lower than the second main face 9.
[0029] The head 1 comprises at least an excavation
tool 10 associated with the plate-shaped body 7 so as to
protrude at least in part from the first main face 8.
[0030] Advantageously, the plate-shaped body 7 com-
prises a plurality of tools 10.
[0031] The tools 10 have variable shape and size ac-
cording to the type and dimensions of the excavation.
[0032] With reference to the particular embodiment
shown in the illustrations, the tools 10 are composed of
a substantially cylindrical or frusto-conical body having
a sharp or abrasive outer surface.
[0033] Conveniently, the tools 10 are mounted idle on
the plate-shaped body 7.
[0034] In the present case, each tool 10 is associated
with the plate-shaped body 7 by means of axial pins 11
separate and parallel to each other which allow its free
rotation around a central axis of symmetry of the tool 10.
[0035] With reference to the particular embodiment
shown in the illustrations, the tools 10 are arranged asym-
metrically with respect to the main axis 5 and have axes
of rotation with different inclinations according to their
position on the plate-shaped body 7.
[0036] For example, the tools 10 arranged in the prox-
imity of the main axis 5 have the axis of rotation substan-
tially coplanar to the first main face 8, whereas the tools
10 arranged peripherally to the plate-shaped body 7 have
the axis of rotation inclined with respect the first main
face 8, i.e. arranged neither vertically nor horizontally.
[0037] Advantageously, the tools 10 define an exca-
vation plane 12 tangent to the tools themselves.
[0038] The excavation plane 12, in practice, consists
in an imaginary plane which, in the operative configura-
tion of the head 1, is substantially horizontal and tangent
to the lower part of each tool 10.
[0039] The head 1 comprises suction means 13 of the
excavated material associated with the plate-shaped
body 7.
[0040] The suction means 13 comprise a plurality of
through openings 14, 15 and crossing the plate-shaped
body 7 between the first main face 8 and the second main
face 9.
[0041] Conveniently, the tools 10 are at least partially
housed within at least one of the through openings 14, 15.
[0042] In particular, each tool 10 is at least partially
housed within one and only one corresponding through
opening 14, 15 and emerges (i.e. protrudes) from the first
main face 8 for at least one-twentieth of its volume.
[0043] Advantageously, the axial pins 11 of the tools
10 are arranged inside the through openings 14, 15 and
the material excavated by the tools 10 is able to cross
the plate-shaped body 7, passing in the space defined
between the tools 10 and the inner walls of the through
openings 14, 15.

[0044] Not all through openings 14, 15 house a tool 10.
[0045] With reference to the particular embodiment
shown in the illustrations, in fact, the through openings
14, 15 comprise a plurality of first through openings 14,
accommodating at least partially the tools 10, and at least
a second through opening 15, clear of the tools 10.
[0046] The second through opening 15 has a project-
ing edge 16 protruding from the first main face 8.
[0047] Conveniently, the projecting edge 16 extends
from the first main face 8 to a distance very close to the
excavation plane 12.
[0048] It is easy to understand how the presence of
the projecting edge 16 allows to aspirate the excavated
material through the second through opening 15, going
to withdraw directly in the proximity of the excavation
front, and, therefore, to increase the flow rate of the ma-
terial excavated at inlet, thus obtaining greater excava-
tion speed.
[0049] The suction means 13 also comprise a hood-
shaped element 17 having a suction mouth 18 adjacent
to the second main face 9 and surrounding the through
openings 14, 15.
[0050] Advantageously, the hood-shaped element 17
has a substantially frusto-conical shape wherein the suc-
tion mouth 18 defines the larger base of the truncated
cone and is substantially circular.
[0051] The suction mouth 18 has a diameter more or
less equal to the diameter of the plate-shaped body 7
and, therefore, surrounds and covers all through open-
ings 14, 15 formed on the plate-shaped body itself.
[0052] The hood-shaped element 17 also comprises
an outlet section 19 of the excavated material having a
smaller surface extension than the suction mouth 18.
[0053] The suction mouth 18 is also circular and de-
fines the smaller base of the truncated cone.
[0054] Preferably, the hood-shaped element 17, the
suction mouth 18 and the outlet section 19 are coaxial
to the main axis 5.
[0055] In addition, the suction means 13 comprise a
suction tubular length 20 of the excavated material as-
sociated with the outlet section 19.
[0056] With reference to the particular embodiment
shown in the illustrations, the suction tubular length 20
is associated on the top with the suction mouth 18.
[0057] The suction tubular length 20 of the head 1 is
in fluid connection with a conveying tube 21 equipping
the driving machine.
[0058] The conveying tube 21 is associated with the
flanged plate 4 and permits to send the material from
depth to the surface.
[0059] The suction means 13 comprise at least an air
forced introduction pipe 22 in the suction tubular length
20 able to generate a suction force of the excavated ma-
terial.
[0060] Advantageously, the suction means 13 com-
prise a plurality of air forced introduction pipes 22 ar-
ranged around the suction tubular length 20.
[0061] The forced introduction pipes 22 communicate
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on the top, i.e. at inlet, with blowing tubes 23 equipping
the driving machine and on the bottom, i.e. at output, with
the suction tubular length 20.
[0062] The pressurized air is introduced inside the suc-
tion tubular length 20, thus creating a differential pressure
which causes the excavated material to lift inside the suc-
tion tubular length itself, this phenomenon being known
to the person skilled in the art as reverse circulation
(RCD).
[0063] With reference to the particular embodiment
shown in the illustrations, the plate-shaped body 7 has
a lateral perimeter of circular shape from which extends
a shell 24 of substantially cylindrical shape, able to lat-
erally protect the hood-shaped element 17.
[0064] Advantageously, the head 1 comprises control
means 25 of the inclination of the plate-shaped body 7.
[0065] Said control means 25 are able to allow the con-
trol of the inclination of the plate-shaped body 7, during
the excavation operations.
[0066] In this regard, the control means 25 comprise
an oscillometer accommodated in the space between the
hood-shaped element 17 and the shell 24.
[0067] It cannot however be ruled out that the head 1
can comprise other monitoring devices of the excavation
conditions, such as e.g. a thermometer, a hygrometer,
or the like.
[0068] The operation of the present invention is as fol-
lows.
[0069] The head 1 is made to rotate by the operation
of the driving machine.
[0070] The tools 10 are operated in rotation by means
of the pressure of the head 1 against the excavation front.
[0071] Simultaneously the excavated material passes
through the through openings 14, 15 and is suctioned by
the hood-shaped element 17 along the suction tubular
length 20, and then is made to exit through the conveying
tube 21.
[0072] It has in practice been ascertained how the de-
scribed invention achieves the intended objects.
[0073] In particular, the fact is underlined that the par-
ticular solution of providing a hood-shaped element co-
operating with a plurality of through openings formed
through the plate-shaped body, permits increasing the
amount of material removed in the unit of time and greatly
increases the productivity of the excavating head.

Claims

1. Excavating head (1) comprising:

- at least an attachment element (2) to a driving
machine to place said head (1) in rotation;
- at least a plate-shaped body (7) having at least
a first main face (8) and at least a second main
face (9), said first main face (8) being facing to
the excavation front and said second main face
(9) being opposite to said first main face (8) and

connected to said attachment element (2);
- at least an excavation tool (10) associated with
said plate-shaped body (7) so as to protrude at
least in part from said first main face (8); and
- suction means (13) of the excavated material
associated with said plate-shaped body (7) com-
prising:

- a plurality of through openings (14, 15) and
crossing said plate-shaped body (7) be-
tween said first main face (8) and said sec-
ond main face (9);

characterized by the fact said suction means (13)
comprises at least a hood-shaped element (17) hav-
ing a suction mouth (18) adjacent to said second
main face (9) and surrounding said through openings
(14, 15), and an outlet section (19) of said excavated
material having a surface extension smaller than
said suction mouth (18), and by the fact that said
suction means (13) comprise a suction tubular length
(20) of said excavated material associated with said
outlet section (19).

2. Head (1) according to claim 1, characterized by the
fact that said tool (10) is housed at least in part within
at least one of said through openings (14, 15).

3. Head (1) according to claim 2, characterized by the
fact that said tool (10) housed at least in part within
at least one of said openings (14, 15) emerges from
said first main face (8) for at least one-twentieth of
its volume.

4. Head (1) according to one or more of the preceding
claims, characterized by the fact that it comprises
a plurality of said tools (10) each of which is housed
at least in part within one of said through openings
(14, 15).

5. Head (1) according to claim 4, characterized by the
fact that said through openings (14, 15) comprise a
plurality of first through openings (14) accommodat-
ing at least partially said tools (10) and at least a
second through opening (15) clear of said tools (10).

6. Head (1) according to claim 5, characterized by the
fact that said second through opening (15) has a
projecting edge (16) from said first main face (8).

7. Head (1) according to one or more of the preceding
claims, characterized by the fact that said hood-
shaped element (17) has a substantially frusto-con-
ical shape.

8. Head (1) according to claim 1, characterized by the
fact that said suction means (13) comprise at least
an air forced introduction pipe (22) in said suction
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tubular length (20) able to generate a suction force
of said excavated material.

9. Head (1) according to claim 8, characterized by the
fact that said suction means (13) comprise a plurality
of said air forced introduction pipes (22) arranged
around said suction tubular length (20).

10. Head (1) according to one or more of the preceding
claims, characterized by the fact that said plate-
shaped body (7) has a lateral perimeter of circular
shape from which extends a shell (24) of a substan-
tially cylindrical shape for the lateral protection of
said hood-shaped element (17).

11. Head (1) according to one or more of the preceding
claims, characterized by the fact that it comprises
control means (25) of the inclination of said plate-
shaped body (7).

12. Head (1) according to claims 10 and 11, character-
ized by the fact that said control means (25) com-
prise an oscillometer accommodated in the space
between said hood-shaped element (17) and said
shell (24).

Patentansprüche

1. Aushubkopf (1), umfassend:

- mindestens ein Anbringungselement (2) an ei-
ner Antriebsmaschine, um den Kopf (1) zum
Drehen zu bringen,
- mindestens einen plattenförmigen Körper (7),
der mindestens eine erste Hauptfläche (8) und
mindestens eine zweite Hauptfläche (9) hat, wo-
bei die erste Hauptfläche (8) der Aushubfront
zugewandt ist und die zweite Hauptfläche (9)
der ersten Hauptfläche (8) gegenüberliegt und
mit dem Anbringungselement (2) verbunden ist,
- mindestens ein Aushubwerkzeug (10), das
dem plattenförmigen Körper (7) zugeordnet ist,
um zumindest teilweise von der ersten Haupt-
fläche (8) vorzustehen, und
- Saugmittel (13) des ausgehobenen Materials,
die dem plattenförmigen Körper (7) zugeordnet
sind, umfassend:

- mehrere Durchgangsöffnungen (14, 15),
und die den plattenförmigen Körper (7) zwi-
schen der ersten Hauptfläche (8) und der
zweiten Hauptfläche (9) kreuzen,

gekennzeichnet durch die Tatsache, dass das
Saugmittel (13) mindestens ein haubenförmiges
Element (17), das einen Saugmund (18) benachbart
zu der zweiten Hauptfläche (9) und die Durchgangs-

öffnungen (14, 15) umgebend hat, und einen Aus-
lassabschnitt (19) des ausgehobenen Materials, der
eine Flächenerstreckung hat, die kleiner ist als der
Saugmund (18), umfasst, und durch die Tatsache,
dass die Saugmittel (13) eine Saugröhrenlänge (20)
des ausgehobenen Materials umfassen, die dem
Auslassabschnitt (19) zugeordnet ist.

2. Kopf (1) nach Anspruch 1, gekennzeichnet durch
die Tatsache, dass das Werkzeug (10) zumindest
teilweise innerhalb mindestens einer der Durch-
gangsöffnungen (14, 15) untergebracht ist.

3. Kopf (1) nach Anspruch 2, gekennzeichnet durch
die Tatsache, dass das Werkzeug (10), das zumin-
dest teilweise innerhalb mindestens einer der Öff-
nungen (14, 15) untergebracht ist, aus der ersten
Hauptfläche (8) um mindestens ein Zwanzigstel sei-
nes Volumens hervortritt.

4. Kopf (1) nach einem oder mehreren der vorherge-
henden Ansprüche, gekennzeichnet durch die Tat-
sache, dass er mehrere der Werkzeuge (10) um-
fasst, von denen jedes zumindest teilweise innerhalb
einer der Durchgangsöffnungen (14, 15) unterge-
bracht ist.

5. Kopf (1) nach Anspruch 4, gekennzeichnet durch
die Tatsache, dass die Durchgangsöffnungen (14,
15) mehrere erste Durchgangsöffnungen (14), die
zumindest teilweise die Werkzeuge (10) aufnehmen,
und mindestens eine zweite Durchgangsöffnung
(15), die frei von den Werkzeugen (10) ist, umfassen.

6. Kopf (1) nach Anspruch 5, gekennzeichnet durch
die Tatsache, dass die zweite Durchgangsöffnung
(15) einen vorstehenden Rand (16) von der ersten
Hauptfläche (8) hat.

7. Kopf (1) nach einem oder mehreren der vorherge-
henden Ansprüche, gekennzeichnet durch die Tat-
sache, dass das haubenförmige Element (17) eine
im Wesentlichen kegelstumpfförmige Form hat.

8. Kopf (1) nach Anspruch 1, gekennzeichnet durch
die Tatsache, dass die Saugmittel (13) mindestens
ein Luftkraft-Einführungsrohr (22) in der Saugröh-
renlänge (20) umfassen, das imstande ist eine Saug-
kraft des ausgehobenen Materials zu erzeugen.

9. Kopf (1) nach Anspruch 8, gekennzeichnet durch
die Tatsache, dass die Saugmittel (13) mehrere der
Luftkraft-Einführungsrohre (22) umfassen, die um
die Saugröhrenlänge (20) angeordnet sind.

10. Kopf (1) nach einem oder mehreren der vorherge-
henden Ansprüche, gekennzeichnet durch die Tat-
sache, dass der plattenförmige Körper (7) einen seit-
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lichen Umfang von kreisförmiger Form hat, von dem
sich eine Hülle (24) von im Wesentlichen zylindri-
scher Form zum seitlichen Schutz des haubenförmi-
gen Elements (17) erstreckt.

11. Kopf (1) nach einem oder mehreren der vorherge-
henden Ansprüche, gekennzeichnet durch die Tat-
sache, dass er Steuermittel (25) zur Neigung des
plattenförmigen Körpers (7) umfasst.

12. Kopf (1) nach Anspruch 10 und 11, gekennzeichnet
durch die Tatsache, dass die Steuermittel (25) ein
Oszillometer umfassen, das in dem Raum zwischen
dem haubenförmigen Element (17) und der Hülle
(24) aufgenommen ist.

Revendications

1. Tête d’excavation (1) comprenant :

- au moins un élément de fixation (2) à une ma-
chine d’entraînement pour mettre ladite tête (1)
en rotation ;
- au moins un corps en forme de plaque (7) pos-
sédant au moins une première face principale
(8) et au moins une seconde face principale (9),
ladite première face principale (8) faisant face
au front d’excavation et ladite seconde face prin-
cipale (9) étant du côté opposé de ladite premiè-
re face principale (8) et reliée audit élément de
fixation (2) ;
- au moins un outil d’excavation (10) associé
audit corps en forme de plaque (7) de manière
à faire saillie au moins partiellement de ladite
première face principale (8) ; et
- des moyens d’aspiration (13) du matériau ex-
cavé associés audit corps en forme de plaque
(7) comprenant :

- une pluralité d’ouvertures traversantes
(14, 15) traversant ledit corps en forme de
plaque (7) entre ladite première face princi-
pale (8) et ladite seconde face principale
(9) ;

caractérisée en ce que lesdits moyens d’aspiration
(13) comprennent au moins un élément en forme de
capot (17) possédant une bouche d’aspiration (18)
adjacente à ladite seconde face principale (9) et en-
tourant lesdites ouvertures traversantes (14, 15), et
une section de sortie (19) dudit matériau excavé pos-
sédant une extension de surface plus petite que la-
dite bouche d’aspiration (18), et en ce que lesdits
moyens d’aspiration (13) comprennent une longueur
tubulaire d’aspiration (20) dudit matériau excavé as-
sociée à ladite section de sortie (19).

2. Tête (1) selon la revendication 1, caractérisée en
ce que ledit outil (10) est logé au moins partiellement
à l’intérieur d’au moins une desdites ouvertures tra-
versantes (14, 15).

3. Tête (1) selon la revendication 2, caractérisée en
ce que ledit outil (10) logé au moins partiellement à
l’intérieur d’au moins une desdites ouvertures (14,
15) émerge de ladite première face principale (8)
d’au moins un vingtième de son volume.

4. Tête (1) selon l’une ou plusieurs des revendications
précédentes, caractérisée en ce qu’elle comprend
une pluralité desdits outils (10) dont chacun est logé
au moins partiellement à l’intérieur d’une desdites
ouvertures traversantes (14, 15).

5. Tête (1) selon la revendication 4, caractérisée en
ce que lesdites ouvertures traversantes (14, 15)
comprennent une pluralité de premières ouvertures
traversantes (14) logeant au moins partiellement les-
dits outils (10) et au moins une seconde ouverture
traversante (15) ne logeant pas lesdits outils (10).

6. Tête (1) selon la revendication 5, caractérisée en
ce que ladite seconde ouverture traversante (15)
possède un rebord saillant (16) de ladite première
face principale (8).

7. Tête (1) selon l’une ou plusieurs des revendications
précédentes, caractérisée en ce que ledit élément
en forme de capot (17) a une forme sensiblement
tronconique.

8. Tête (1) selon la revendication 1, caractérisée en
ce que lesdits moyens d’aspiration (13) compren-
nent au moins un conduit d’introduction forcée d’air
(22) dans ladite longueur tubulaire d’aspiration (20)
apte à générer une force d’aspiration dudit matériau
excavé.

9. Tête (1) selon la revendication 8, caractérisée en
ce que lesdits moyens d’aspiration (13) compren-
nent une pluralité desdits conduits d’introduction for-
cée d’air (22) agencés autour de ladite longueur tu-
bulaire d’aspiration (20).

10. Tête (1) selon l’une ou plusieurs des revendications
précédentes, caractérisée en ce que ledit corps en
forme de plaque (7) possède un périmètre latéral de
forme circulaire depuis lequel s’étend une coque (24)
d’une forme sensiblement cylindrique pour la pro-
tection latérale dudit élément en forme de capot (17).

11. Tête (1) selon l’une ou plusieurs des revendications
précédentes, caractérisée en ce qu’elle comprend
des moyens de commande (25) de l’inclinaison dudit
corps en forme de plaque (7).
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12. Tête (1) selon les revendications 10 et 11, caracté-
risée en ce que lesdits moyens de commande (25)
comprennent un oscillomètre logé dans l’espace en-
tre ledit élément en forme de capot (17) et ladite co-
que (24).
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